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February 27, 1998
MEMORANDUM FOR RON KLAIN
FROM: GENE SPERLING
SUBJECT: Climate change economic analysis

Next week, Janet Yellen will appear before the House Commerce Committee and the
Senate Agriculture Committee to present the Administration’s economic analysis of the Kyoto
agreement. The purpose of this memo is to explore whether her testimony should include
specific figures on the impact for a typical 4-person family of meeting the Kyoto targets.

Background on macroeconomic estimates

To provide some perspective on the controversies surrounding the impact of the Kyoto
agreement, it is worth noting that the Global Climate Information Project, which is sponsored by
opponents to the treaty, claims that returning U.S. emissions to 1990 levels by 2010 -- let alone
below 1990 levels -- would raise gas prices by 50 cents per gallon and electricity prices by 23
percent. Similar studies -- including from disinterested outside observers and indeed even the
draft IAT report from last year -- conclude that reducing emissions to 1990 levels by 2010 could
be quite costly (e.g., that the effort could raise costs to the typical family of up to $2,000 per year
and could result in losses of well over a million jobs).

Such studies do not accurately reflect many of the institutional details of the Kyoto
agreement. For example, they ignore the role of international trading and the clean development
mechanism -- which, as Janet emphasizes, could substantially reduce the costs involved.

Indeed, given such factors, Janet concludes that “our overall assessment is that the economic cost
to the United States...will be modest.”

After providing a large number of caveats about the limitations of models and the
uncertainty surrounding many of the assumptions, Janet notes that with international trading and
the clean development mechanism, but without the benefits of mitigating climate change or
restructuring the electricity industry, the economic cost of achieving the Kyoto targets may
amount to $7 to $12 billion per year (or roughly 0.1 percent of GDP) between 2008 to 2012.

Translating macroeconomic effects into impacts on families
Given these macroeconomic numbers, a critical question is how much specificity to

provide in Janet’s testimony regarding the resultant impact on families. The $7 to $12 billion
range corresponds to an increase in gas prices of about 4 to 6 cents a gallon, an increase in
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electricity prices of 3 to 4 percent, and an increase in the typical 4-person family’s energy bill of
somewhere between $75 and $125 per year between 2008 and 2012.
The following factors may help to put the $75-$125 range in perspective:

J It does not reflect the benefits from electricity restructuring -- which is a critical
component of the President’s climate change policies and which could more than fully
offset any increase in energy prices. We expect that electricity restructuring will produce

an offsetting gain of roughly $90 for the typical 4-person family -- so that the net effect
on the energy bill for the typical 4-person family could be between a $15 decline and a
$35 increase per vear in 2008-2012.

o It does not reflect the benefits of addressing climate change. We must remember that any
small net cost is equivalent to purchasing a partial insurance policy against the potentially
catastrophic losses should we allow climate change to continue unabated.

. It does not reflect the impact of the tax incentives put forward in the President’s budget.
The proposed package contains $3.6 billion over the next 5 years in tax cuts, including
tax credits of $3,000 to $4,000 for consumers who purchase highly fuel efficient
vehicles; a 15 percent credit (up to $2,000) for consumers who purchase rooftop solar
equipment, and a $2,000 credit for purchasing energy—efficient new homes.

. The range varies somewhat, but not very dramatically, across regions and income
classes. For example, people who live in colder climates use more energy for heating,
but also less energy for air conditioning.  The variation in average energy expenditures
across the regions and states of the United States is thus modest. Similarly, the elasticity
of energy expenditures with respect to income is relatively low, so that average energy
expenditures do not vary substantially by income class. Even a family with income of
$100,000 would face an energy cost increase only about 50 percent more than the typical
four-person family (so that the increase without electricity restructuring could be
described as perhaps between $115 and $200 for a family with income of $100,000).

Some on the climate team (e.g., Todd Stern) feel that it is better to include the $75-$125
range in Janet’s testimony, to beat back our opponents’ assertions about $2,000 energy cost
increases. It is also possible that the figures will come out in Q&A in any case, and that being
pro-active by putting the numbers in the testimony could be beneficial.  But despite the caveats
listed above, it is possible that opponents will be able to find specific examples of families for
whom the burden could be somewhat higher than the range given.

Please let me know what you think.
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February 27, 1998
MEMORANDUM FOR RON KLAIN
SUBJECT: Climate change economic analysis

Next week, Janet Yellen will appear before the House Commerce Committee and the
Senate Agriculture Committee to present the Administration’s economic analysis of the Kyoto
agreement. The purpose of this memo is to explore whether her testimony should include
specific figures on the impact for a typical 4-person family of meeting the Kyoto targets.

Background

To provide some perspective on the controversies surrounding the impact of the Kyoto
agreement, it is worth noting that the Global Climate Information Project, which is sponsored by
opponents to the treaty, claims that returning U.S. emissions to 1990 levels by 2010 -- let alone
below 1990 levels -- would raise gas prices by 50 cents per gallon and electricity prices by 23
percent. Similar studies assert that reducing emissions to 1990 levels by 2010 would cost the
typical family up to $2,000 per year and would result in losses of well over a million jobs.

Such studies do not accurately reflect many of the institutional details of the Kyoto
agreement. For example, they ignore the role of international trading and the clean development
mechanism -- which, as Janet emphasizes, could substantially reduce the costs involved.

Indeed, given such factors, Janet concludes that “our overall assessment is that the economic cost
to the United States...will be modest relative to the value of the insurance against climate change
we are purchasing.”

Impact on families

A critical question is how much specificity to provide regarding the impact on families in
Janet’s testimony. After providing a large number of caveats about the limitations of models
and the uncertainty surrounding many of the assumptions, Janet notes that with international
trading and the clean development mechanism, but without the benefits of mitigating climate
change or restructuring the electricity industry, the economic cost of achieving the Kyoto targets
may amount to $7 to $12 billion per year (or roughly 0.1 percent of GDP) between 2008 to 2012.

That corresponds to an increase in gas prices of about 4 to 6 cents a gallon, an increase in
electricity prices of 3 to 4 percent, and an increase in the typical 4-person family’s energy bill of
somewhere between $75 and $125 per year between 2008 and 2012.

The following factors may help to put the $75-$125 range in perspective:
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. The $75 to $125 range, which applies to expenditures a full decade from now,
does not reflect the benefits from electricity restructuring -- which is a critical component
of the President’s climate change policies and which could more than fully offset any
increase in energy prices. We expect that electricity restructuring will produce an
offsetting gain of roughly $90 for the typical 4-person family -- so that the net effect on
the energy bill for the typical 4-person family could be between a $15 decline and a $35
increase per year in 2008-2012.

J The $75 to $125 range does not reflect the benefits of addressing climate change. We
must remember that any small net cost is equivalent to purchasing an insurance policy
against the potentially catastrophic losses should we allow climate change to continue
unabated.

) The $75 to $125 range does not reflect the impact of the tax incentives put forward in the
President’s budget. The proposed package contains $3.6 billion over the next 5 years
in tax cuts, including tax credits of $3,000 to $4,000 for consumers who purchase
highly fuel efficient vehicles; a 15 percent credit (up to $2,000) for consumers who
purchase rooftop solar equipment, and a $2,000 credit for purchasing energy—efficient
new homes.

. The $75 to $125 range varies somewhat, but not very dramatically, across regions and
income classes. For example, people who live in colder climates use more energy for
heating, but also less energy for air conditioning.  The variation in average energy
expenditures across the regions and states of the United States is thus modest. Similarly,
the elasticity of energy expenditures with respect to income is relatively low, so that
average energy expenditures do not vary substantially by income class. Even a family
with income of $100,000 would face an energy cost increase only about 50 percent more
than the typical four-person family (so that the increase without electricity restructuring
could be described as perhaps between $115 and $200 for a family with income of
$100,000).

Some on the climate team (e.g., Todd Stern) feel that it is better to include the $75-$125
range in Janet’s testimony, to beat back our opponents’ false assertions about $2,000 energy cost
increases. It is also possible that the figures will come out in Q&A in any case, and that being
pro-active by putting the numbers in the testimony could be beneficial.  But despite the caveats
listed above, it is possible that opponents will be able to find specific examples of families for
whom the burden could be somewhat higher than the range given.

Please let me know what you think.
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The overwhelming majority of models that address climate change do not predict any
change in aggregate employment. Admittedly, these are models that incorporate full
employment of the labor force by design. But this is probably the right sort of model to apply, in
the case of a structural change that is to be determined and publicly known 15 years in advance.
Most workers will be able to plan ahead, and move into expanding fields rather than contracting
ones. The same is true of capital and technology. And given a 15-year lead time, monetary
policy will be able to adjust to avoid any losses in aggregate demand. Thus there need be no
negative effects on output and employment.

The situation might be different if a large energy shock were to hit the economy with
no warning, as happened in the oil crisis of 1973-74, when the real money supply, output and
employment all contracted sharply. In addition to hitting with no warning, the oil shocks of
the 1970s also entailed large transfers from the U.S. and other oil-importing countries to
OPEC, thus depressing real income and spending in the former. A self-imposed shift in the
relative price of carbon-intensive energy to address global climate change, on the other hand,
need not entail such a transfer of purchasing power. Thus there are critical differences
between the oil price shocks and the effort to reduce carbon emissions. Our reassuring
conclusion regarding aggregate output might, however, be different if the policy were to be
implemented inefficiently (by command-and-control style regulations of the sort put in place in
that oil crisis) rather than efficiently (by market mechanisms of the sort that the President
has proposed to use).

| have seen one study that claims large losses in output and employment from climate
change policy (EPI, 8/14/97]. But it did not in my view take into account the points [ have
made about the ability of the economy to adjust to structural change with a 15-year warning.
Furthermore, it did not take into account many cost-reducing elements of the agreement and
our proposed implementation —— such as international and domestic trading.
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Subject: DRAFT MEMO ON EARLY ACTION CREDIT FOR CARBON REDUCTIONS

Per Todd's request, please find attached a very rough first draft of a
memo on early action credit that Jon Gruber and [ wrote. We have not yet
spoken with EDF or any other outsiders.

Comments and edits are welcome.
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DRAFT: CLIMATE CHANGE EARLY ACTION CREDIT OPTIONS
March 2, 1998

The Administration’s October 22 press packet on climate change states that “to provide
an incentive for near-term actions to cut emissions, the President is committed to ensuring
appropriate rewards for firms that act early.” The purpose of this memorandum is to delineate
options on such credit for early action.

Two forms of incentive for early action
The incentives for early action could take two basic forms:

o Weaker form of incentive: Clarify no penalty for early action. The weaker form of
incentive is to clarify to firms that they will not be penalized for reductions in emissions
that they do between now and 2008, by insisting that any allocation of permits in 2008
will be based on some historical (1990 or 1998) measure of emissions. In this case, if
permits are auctioned, firms that start reducing emissions now would have to purchase
fewer permits then. If permits are allocated based on historical emissions, firms that
reduce emissions now will have excess permits to sell then. Either way, the firm
benefits.

Some firms are concerned, however, permits will be allocated on the basis of future
emissions -- such as on the basis of emissions in 2007 or 2008. Early action could
therefore actually be penalized, because firms that reduced emissions now would be
disadvantaged relative to firms that did not act. Such penalties are simply avoided by
making clear that the allocation scheme would be based on current (1998) or past (1990)
emissions -- so that firms that reduce emissions now could have excess permits in the
future.

o Stronger form of incentive: Earning explicit credits. A stronger form of incentive is to
provide explicit credits for early action. For example, firms that reduced emissions now
could be granted points that could be redeemed for emission permits, or for price
discounts at auctions, in the future. In order to ensure compliance with the Kyoto
targets, the explicit credits would not affect the national emissions total during the budget
period. Rather, they would be “carved out” of the national total (or would reduce the
proceeds from the auctions, if the permits are auctioned and the points are used to earn
discounts at the auctions). Note that the stronger form of incentive would be in addition
to, not instead of, the weaker form.

EDF and others are advocating this stronger form of incentive, which may be absolutely

critical to building support from mainstream corporations for the carbon reduction effort.
The stronger form, however, poses a series of extremely difficult problems -- particularly
without knowledge of the precise structure for the ultimate carbon regime. Some of the
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more difficult issues include:

- Horizontal Equity: How should the government treat firms that don’t exist now? What
about firms that go out of business between now and 20087 These are issues which are
central to both the weaker and stronger forms of early action.

- Coverage: Which entities should be eligible for early credit? It is hard to determine
how to allocate early credit (e.g. upstream or downstream) when we don’t know how the
permits themselves will be allocated

- Additionality: As with JI, there is an important concern about ensuring that early credit
is not granted for actions that would have been taken without such credit. In the case of
JI, this concern is important but misjudging additionality somewhat is not critical, since it
simply means the world misses its reduction targets by a very small amount. But in the
case of early action, additionality becomes more important, because actions misjudged as
additional and rewarded as such can create important property rights battles in 2008.

- Monitoring: It obviously becomes immediately important to verify that reductions off of
the business-as-usual baseline are actually occurring. This implies establishing in the
very short run a detailed mointoring and verification system, that we would otherwise not
necessarily need until 2008.

- What is a “‘point” worth?: As described below, the stronger form of early action would
require the assignment of property rights (“points”) to emissions reductions. But, given
that we are likely to want to limit the share of our reductions that can be done by early
action (e.g. have a total “early action budget™), it is not clear how to value these points.
Are the points of a fixed value, so we ration who gets early credit - and how is the
rationing done? Or does any early action get points, and they are simply devalued
(relative to a fixed total) as the amount of early action increases?

Importance of credibility

The impact on firm behavior now -- under either the weaker or stronger form of early

action incentives -- is affected by the credibility and certainty of the early action program. If the
promised benefits are highly uncertain, or are unduly subject to the whims of future
Administrations or Congresses, firms are unlikely to alter their behavior significantly.

In particular, the Administration by itself can not fully commit future Administrations or

Congresses to a specific course of action. Therefore, firms are not likely to respond as
vigorously to proclamations by the Administration as to actual legislation. A critical question we
face, however, is the extent to which an Administration statement would provide sufficient
credibility to spur early action.
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Difficulty of designing early action program before designing national permit trading program

The design of the national carbon emissions reduction regime will be one of the most
technically challenging issues facing the relevant policy-makers as the Kyoto implementing
legislation is developed (assuming that the legislative authority for the emissions reduction
regime will be included in the implementing legislation). Critical design questions include
whether the permit requirements will be imposed upstream or downstream, and whether the
permits will be auctioned or grandfathered.

One principle that all relevant agencies seem to agree upon is that the early action
program should not restrict or pre-judge in any way the design of the ultimate emission reduction
regime. That principle makes design of the early action system substantially more challenging.
For example, to ensure that we do not pre-judge the decision about whether to auction or
grandfather permits, the early action program would grant points rather than permits. The points
could then be made consistent with either an auctioned or grandfathered system. To ensure that
the coverage of the early action system does not pre-judge the decision about where in the
distribution system to impose the ultimate permit requirements, we would have to emphasize that
the points will be tradeable (so that firms earning points but not subject to permit requirements
could sell the points to other firms).

OPTIONS
This section presents four basic options for moving forward. A threshold question is
whether we submit legislation for an early action program in legislation before the domestic

implementing legislation is submitted.

OPTION 1: POTUS STATEMENT ON WEAKER FORM OF INCENTIVE (BASELINE
WILL BE HISTORICAL)

Under this option, the President would publicly state that if the permits are grandfathered,
they should be grandfathered on the basis of emissions in 1990 or 1998, not future emissions.

PROS:
. Does not necessitate carve-out of future emissions permits.

CONS:

. Provides little certainty or incentive to firms, since implementing legislation may not be
submitted until after this Administration.

. Could be falsely viewed as incongruous with promises for early action program.
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. May be seen as biased toward grandfathering rather than auctioning.

OPTION 2: POTUS STATEMENT ON WEAKER AND STRONGER FORMS, PROMISE
TO INCLUDE EARLY ACTION IN DOMESTIC IMPLEMENTING LEGISLATION

Under this option, the President would emphasize his commitment to both the weaker and
stronger forms of early action incentives. He would also promise that the stronger form program
would be included in the domestic implementing legislation, likely to be submitted when the
treaty is sent to the Senate for ratification.

PROS:

. The domestic implementing legislation will resolve questions about the ultimate carbon
regime, making it much easier and more natural to design an effective early action
program.

. The implementing legislation could be submitted within the next few years, so that the

early action program would be included in legislation in the relatively near future. It
would thus have time to take hold before the first budget period.

CONS:

. Does not provide immediate early action program to firms, so that impact is delayed
somewhat.

. Makes a promise on which we may be unable to deliver if we don’t end up with domestic

implemention of a GHG reduction plan (e.g. if international negotiations collapse at some
future date). Probably not an important problem, since “nothing is in writing.”

OPTION 3: SUBMIT EARLY ACTION LEGISLATION NOW

Under this option, we would submit legislation on the stronger form of early action
incentives now.

PROS:
L If passed, provides incentives for firms to begin early action programs.
J Shows Administration’s commitment to moving forward aggressively on carbon

reduction efforts.

CONS:
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Awkward to design early action program before ultimate carbon reduction regime is
designed.

Legislation may not pass, and submitting legislation now could provoke more “backdoor
implementation” complaints.

Submitting legislation on this issue opens 1998 to the general climate change debate,
defeating the “staged” nature of our three-tier climate chang strategy.

As before, raises potential problem if we don’t end up with domestic emissions reduction
plan. But, in this case, there is the potential that the government could be subject to legal
claim on these “property rights”, with resultant legal costs (at least), and perhaps real
compensation costs to the “injured parties.”
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DRAFT: CLIMATE CHANGE EARLY ACTION CREDIT OPTIONS
March 2, 1998

The Administration’s October 22 press packet on climate change states that “to provide
an incentive for near-term actions to cut emissions, the President is committed to ensuring
appropriate rewards for firms that act early.” The purpose of this memorandum is to delineate
options on such credit for early action.

Two forms of incentive for early action
The incentives for early action could take two basic forms:

. Weaker form of incentive: Clarify no penalty for early action. The weaker form of
incentive is to clarify to firms that they will not be penalized for reductions in emissions
that they do between now and 2008, by insisting that any allocation of permits in 2008
will be based on some historical (1990 or 1998) measure of emissions. In this case, if
permits are auctioned, firms that start reducing emissions now would have to purchase
fewer permits then. If permits are allocated based on historical emissions, firms that
reduce emissions now will have excess permits to sell then. Either way, the firm
benefits.

Some firms are concerned, however, permits will be allocated on the basis of future
emissions -- such as on the basis of emissions in 2007 or 2008. Early action could
therefore actually be penalized, because firms that reduced emissions now would be
disadvantaged relative to firms that did not act. Such penalties are simply avoided by
making clear that the allocation scheme would be based on current (1998) or past (1990)
emissions -- so that firms that reduce emissions now could have excess permits in the
future.

. Stronger form of incentive: Earning explicit credits. A stronger form of incentive is to
provide explicit credits for early action. For example, firms that reduced emissions now
could be granted points that could be redeemed for emission permits, or for price
discounts at auctions, in the future. In order to ensure compliance with the Kyoto
targets, the explicit credits would not affect the national emissions total during the budget
period. Rather, they would be “carved out” of the national total (or would reduce the
proceeds from the auctions, if the permits are auctioned and the points are used to earn
discounts at the auctions). Note that the stronger form of incentive would be in addition
to, not instead of, the weaker form.

EDF and others are advocating this stronger form of incentive, which may be absolutely

critical to building support from mainstream corporations for the carbon reduction effort.
The stronger form, however, poses a series of extremely difficult problems -- particularly
without knowledge of the precise structure for the ultimate carbon regime. Some of the
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more difficult issues include:

- Horizontal Equity: How should the government treat firms that don’t exist now? What
about firms that go out of business between now and 20087 These are issues which are
central to both the weaker and stronger forms of early action.

- Coverage: Which entities should be eligible for early credit? It is hard to determine
how to allocate early credit (e.g. upstream or downstream) when we don’t know how the
permits themselves will be allocated

- Additionality: As with J1, there is an important concern about ensuring that early credit
is not granted for actions that would have been taken without such credit. In the case of
JI, this concern is important but misjudging additionality somewhat is not critical, since it
simply means the world misses its reduction targets by a very small amount. But in the
case of early action, additionality becomes more important, because actions misjudged as
additional and rewarded as such can create important property rights battles in 2008.

- Monitoring: It obviously becomes immediately important to verify that reductions off of
the business-as-usual baseline are actually occurring. This implies establishing in the
very short run a detailed mointoring and verification system, that we would otherwise not
necessarily need until 2008.

- What is a “point” worth?: As described below, the stronger form of early action would
require the assignment of property rights (“points”) to emissions reductions. But, given
that we are likely to want to limit the share of our reductions that can be done by early
action (e.g. have a total “early action budget”™), it is not clear how to value these points.
Are the points of a fixed value, so we ration who gets early credit - and how is the
rationing done? Or does any early action get points, and they are simply devalued
(relative to a fixed total) as the amount of early action increases?

Importance of credibility

The impact on firm behavior now -- under either the weaker or stronger form of early

action incentives -- is affected by the credibility and certainty of the early action program. If the
promised benefits are highly uncertain, or are unduly subject to the whims of future
Administrations or Congresses, firms are unlikely to alter their behavior significantly.

In particular, the Administration by itself can not fully commit future Administrations or

Congresses to a specific course of action. Therefore, firms are not likely to respond as
vigorously to proclamations by the Administration as to actual legislation. A critical question we
face, however, is the extent to which an Administration statement would provide sufficient
credibility to spur early action.
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Difficulty of designing early action program before designing national permit trading program

The design of the national carbon emissions reduction regime will be one of the most
technically challenging issues facing the relevant policy-makers as the Kyoto implementing
legislation is developed (assuming that the legislative authority for the emissions reduction
regime will be included in the implementing legislation). Critical design questions include
whether the permit requirements will be imposed upstream or downstream, and whether the
permits will be auctioned or grandfathered.

One principle that all relevant agencies seem to agree upon is that the early action
program should not restrict or pre-judge in any way the design of the ultimate emission reduction
regime. That principle makes design of the early action system substantially more challenging.
For example, to ensure that we do not pre-judge the decision about whether to auction or
grandfather permits, the early action program would grant points rather than permits. The points
could then be made consistent with either an auctioned or grandfathered system. To ensure that
the coverage of the early action system does not pre-judge the decision about where in the
distribution system to impose the ultimate permit requirements, we would have to emphasize that
the points will be tradeable (so that firms earning points but not subject to permit requirements
could sell the points to other firms).

OPTIONS
This section presents four basic options for moving forward. A threshold question is
whether we submit legislation for an early action program in legislation before the domestic

implementing legislation is submitted.

OPTION 1: POTUS STATEMENT ON WEAKER FORM OF INCENTIVE (BASELINE
WILL BE HISTORICAL)

Under this option, the President would publicly state that if the permits are grandfathered,
they should be grandfathered on the basis of emissions in 1990 or 1998, not future emissions.

PROS:
. Does not necessitate carve-out of future emissions permits.

CONS:

. Provides little certainty or incentive to firms, since implementing legislation may not be
submitted until after this Administration.

. Could be falsely viewed as incongruous with promises for early action program.
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° May be seen as biased toward grandfathering rather than auctioning.

OPTION 2: POTUS STATEMENT ON WEAKER AND STRONGER FORMS, PROMISE
TO INCLUDE EARLY ACTION IN DOMESTIC IMPLEMENTING LEGISLATION

Under this option, the President would emphasize his commitment to both the weaker and
stronger forms of early action incentives. He would also promise that the stronger form program
would be included in the domestic implementing legislation, likely to be submitted when the
treaty is sent to the Senate for ratification.

PROS:

o The domestic implementing legislation will resolve questions about the ultimate carbon
regime, making it much easier and more natural to design an effective early action
program.

o The implementing legislation could be submitted within the next few years, so that the

early action program would be included in legislation in the relatively near future. It
would thus have time to take hold before the first budget period.

CONS:

. Does not provide immediate early action program to firms, so that impact is delayed
somewhat.

. Makes a promise on which we may be unable to deliver if we don’t end up with domestic

implemention of a GHG reduction plan (e.g. if international negotiations collapse at some
future date). Probably not an important problem, since “nothing is in writing.”

OPTION 3: SUBMIT EARLY ACTION LEGISLATION NOW

Under this option, we would submit legislation on the stronger form of early action
incentives now.

PROS:
. If passed, provides incentives for firms to begin early action programs.

. Shows Administration’s commitment to moving forward aggressively on carbon
reduction efforts.

CONS:
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Awkward to design early action program before ultimate carbon reduction regime is
designed.

Legislation may not pass, and submitting legislation now could provoke more “backdoor
implementation” complaints.

Submitting legislation on this issue opens 1998 to the general climate change debate,
defeating the “staged” nature of our three-tier climate chang strategy.

As before, raises potential problem if we don’t end up with domestic emissions reduction
plan. But, in this case, there is the potential that the government could be subject to legal
claim on these “property rights”, with resultant legal costs (at least), and perhaps real
compensation costs to the “injured parties.”
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In your testimony Dr. Yellen, you note that no model is set up to handle all of the parameters of
the Kyoto Protocol. Why is it so difficult to assess this policy with an economic model?

Dr. Yellen, in your written testimony you provide some preliminary estimates of the costs of
achieving our target under the Kyoto Protocol. However, you state that it is virtually impossible
to quantify the climate benefits of the Protocol. Why is it nearly impossible to do so?

Last week, Dr. Robert Stavins, an economist at Harvard, gave a Congressional briefing on the
Kyoto Protocol. He pronounced the Kyoto Protocol as flawed but fixable. Dr. Yellen, from an
economic perspective, what do we need to do to fix the protocol and what would be the likely
economic effects of achieving these fixes?

Dr. Yellen, in your testimony, you note that emissions trading among the so-called “umbrella”
countries could yield greater cost-savings to the United States than trading among all Annex |
countries. Why would the costs be lower for the U.S. under this umbrella arrangement?

Dr. Yellen, we have heard numerous times, and again here today, that international trading in
emissions rights lowers the costs for the U.S. Could you please explain why international
trading is so beneficial? Further, could you also give an example or two of what private firms in
other countries might do to lower their emissions so they may sell inexpensive emissions rights
to American companies?

Dr. Yellen, many countries pushed for an earlier commitment period than the one the
Administration advocated. In the end, the Administration position of a commitment period
starting in 2008 was included in the Protocol. What is the economic rationale for pushing for a
later commitment period?

Dr. Yellen, some countries wanted a single year target, while the Administration advocated for a
five-year commitment period. What are the economic benefits of a five-year average relative to
a one-year target?

Dr. Yellen, many countries wanted the Protocol to address only the three major greenhouse
gases, carbon dioxide, methane, and nitrous oxide. The Administration advocated, and won,
inclusion of all 6 categories of greenhouse gases. What are the economic benefits of including 6
kinds of gases, instead of 3?
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In addition to the emissions of greenhouse gases from industrial activities, the climate can be
affected by activities that take up, or sequester greenhouse gases. These so-called “carbon
sinks” remove some of our emissions of carbon dioxide and can mitigate the effects on the
climate. Some countries opposed the inclusion of sinks in the Protocol, but the Administration
tought for the right to include the effects of some carbon sinks on achieving our emissions target
under the Protocol. Dr. Yellen, why does the inclusion of carbon sinks help lower our costs of
complying with the Kyoto Protocol?

Dr. Yellen, the Administration has proposed a domestic permit trading system to reduce
emissions of greenhouse gases based on the country’s experience with the acid rain trading
program. Could you explain why a system of tradeable greenhouse gas permits is superior to
other approaches?

Dr. Yellen, you discuss in your testimony the cost-savings possible with effective international
trading. Since the rules of international trading have not been agreed to, could you describe
what you mean by an effective international emissions market?

Dr. Yellen, you state in your testimony that the Kyoto Protocol will not affect aggregate
employment. However, we have heard from other economists that this agreement could cost the
U.S. millions of jobs. Why is the range of estimates so large?

The Kyoto Protocol does not require countries to meet binding targets until 2008. However,
there are certain aspects of the Protocol, such as the Clean Development Mechanism, that allow
for emissions reductions to occur as early as the year 2000 that could be used over the 2008-2012
period. Further, the Administration is pushing for funding for tax incentives and R&D to spur
the adoption of energy efficient technology now. Dr. Yellen, why is it important to do these
things now?

Dr. Yellen, you state that the need to bring in developing countries into the Protocol is not based
on competitiveness concerns. Could you explain why your analysis indicates that developing
countries operating without binding commitments will not adversely affect U.S.
competitiveness? Could you then further discuss the reasons why these countries should
participate?
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Q and A’s on sinks and forestry industry

The climate policy concerns of the forest products industry derive from several special features

of the industry:

- The industry has an obvious role in carbon sequestration.

- Their plants experience especially slow capital stock turnover.

- The industry is very energy intensive.

- Some subsectors use biomass energy extensively (up to 43% of total energy)

- The industry is already facing significant burdens of new environmental regulation, e.g.
the Cluster Rule, NAAQS standards, MACT standards for Wood Manufacturing
Facilities, etc. for a total of $5.8-$9.8 billion in capital costs in 1998-2008,
according to industry documents.

- Parts of the industry are at best only marginally competitive with developing counties.

Won’t the U.S. emissions commitment damage the competitiveness of our timber and wood
products industries vis a vis those in developing countries?

[Refer to general answer on competitiveness and what we say to energy-intensive sectors. ]

Much of the energy used in the forest products industry is biomass, such as wood wastes
and pulp liquors. Will the burning of biomass be treated like other carbon emissions
under the treaty?

Biomass is one of a number of sink-related activities that must be addressed as we prepare an
accounting system under the treaty. The U.S. and our treaty partners will have to develop a
system that sets out how to account for the carbon stored in growing biofuel and the carbon
emitted when it is burned. No decisions have been made as to the exact methodology that will
be used for biomass.

How is the Administration going to interpret afforestation, reforestation, and
deforestation? Since parties aren’t explicitly penalized for harvesting and they are
credited for replanted forests, doesn’t the treaty language create a perverse incentive to cut
down forests?

Our position has been that carbon effects from land use changes and forestry activity should be
counted in the emissions calculations. The treaty reflects this position, which makes scientific
and economic sense. Only by including both emissions and sequestration in the accounting
system will parties face the proper incentives to sequester greenhouse gases through their land
use activities. In fact, forestry initiatives may provide some of the most cost-effective
opportunities to meet our emissions targets, and we have and will continue to encourage land
stewardship that is environmentally sound.

That said, there are many technical details of a carbon accounting system to work out, and we

have technical experts working hard to develop a scientifically, environmentally, and
economically responsible approach. If a careful analysis indicates that the activities included in
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the list under Article 3.3 are not sufficient to properly account for significant carbon influences,
under Article 3.4 the parties may add other human-induced land use changes and forestry
activites to the list. We will be coordinating a carbon accounting system with other parties so as
to ensure two things: (1) that emissions targets are met equitably and (2) that the international
permit trading system and Clean Development Mechanism will promote cost effective and
environmentally beneficial land use activities.

Dr. Yellen, my state is blessed with abundant forests, and timber sales are an important
part of our economy. You’ve mentioned that the Administration fought for and won
inclusion of forestry activities in the calculation of net emissions in the treaty. What does
the Kyoto Protocol mean for the forest products industry?

Forests play an important role in sequestering carbon from the atmosphere. We expect that
some of the most cost effective means of reducing net emissions and meeting our treaty targets
may come from additional sequestration in land use changes and forestry. While our economic
analysis has not singled out individual sectors of the economy, it is safe to say that afforestation
and reforestation can ease the U.S. commitment, and the Administration looks forward to
working with the forest products industry to identify cost effective strategies to encourage those
activities.

I understand that according to the Administration’s math, 3% equals 7%. How is this
possible?

In negotiations under the Kyoto Protocol, the US agreed to a commitment of a 7% reduction
below base period emissions. The U.S. accepted changes in calculation of the obligation for
synthetic gases, forests and land use change that allowed the US to deepen its numerical target
for the same level of effort.  Moving to a 1995 base year for synthetic gases (alternatives to
ozone depleting gases and other synthetic chemicals e.g. HFC, PFC, and SF6) reduced the US
commitment by 1%. Removing a penalty in the accounting system for forests and land use
change reduced the US commitment by 3%. In addition, the US agreed to 3% additional
reductions over our initial position of stabilizing emissions at 1990 levels.

Will farmers/utilities/companies be able to receive credit for improving agriculture soil
carbon, forest conservation, or forest management?

The language of the Protocol limits carbon sequestration activities to afforestation and
reforestation, but provides for this list of activities to be amended at the next negotiating session.

The inclusion of afforestation and reforestation will allow the US to take advantage of low cost
carbon sequestration projects that result in verifiable changes in stocks. The US recognizes that
the list of activities to receive credit is limited, and will work with key environmental and
business constituencies to develop a strategy to ensure that verifiable and cost-effective carbon
sequestration projects and actions receive credit under the Kyoto Protocol. We will continue to
work on these elements as we move forward with developing and implementing other key
provisions of the agreement, including the rules for international trading and the Clean
Development Mechanism.
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BACKGROUND ON TESTIMONY BY DR. JANET YELLEN
March 4, 1998

President Clinton is committed to addressing the problem of global climate change while
maintaining a strong economy. President Clinton has said that we can work to avert the grave
dangers of climate change, while at the same time maintaining the strength of our economy.

The Kyoto Protocol is a form of “planet insurance.” 1t is difficult to put a price tag on
the cost of doing nothing to address the problem of climate change. But, researchers
have nonetheless developed troubling cost estimates -- ranging in the tens of billions of
dollars per year. And, these estimates, do not even fully reflect the value of “planet
insurance” against the small and unknown possibility of large-scale and potentially
irreversible catastrophic events, such as a shifting of the Gulf Stream or warming of the
Northern tundra which would release large amounts of methane from the permafrost.

Doing it smart: The Kyoto Protocol includes measures that reduce costs. The least-cost
approach to controlling climate change is to reduce emissions wherever such reductions are
cheapest. Dr. Yellen’s testimony highlights the substantial cost reductions that are associated
with international emissions trading, joint implementation by Annex I countries, the clean
development mechanism, and other aspects of the Kyoto Protocol. Because of U.S. insistence,
the Kyoto Protocol includes many such cost-saving provisions -- and economic analyses that
ignore these provisions do not accurately reflect the economic impact of the Kyoto Protocol.

Overall conclusion: Costs will be modest, even without accounting for benefits of electricity
restructuring or the value of planet insurance. With effective mechanisms for international
trading, Joint Implementation, and the Clean Development Mechanism, as well as meaningful
developing country participation, the Administration’s overall assessment is that the economic
cost to the United States will be modest.

This conclusion is not entirely dependent on, but fully consistent with, formal model
results. Despite the limitations of any single model in assessing the economic impact of
the Kyoto Protocol, economic model results are fully consistent with this conclusion.

For example, given the factors, such as trading, delineated above, but excluding the
benefits of acting and the impact of electricity restructuring , estimates derived using the
SGM model suggest that the resource costs of attaining the Kyoto targets for emission
reductions might amount to just $7 to $12 billion per year in 2008 to 2012 -- or just 0.1
percent of projected GDP.
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Modest impact on family energy costs.  With a successsful international trading
regime, the SGM-based estimate suggests an emissions price in the range of $14 to $23
per ton of carbon equivalent. That translates into an increase in the average family’s
energy bill of between $70 - $110 per year in 2010. However, these estimates do not
mean that households’ energy expenses will in fact be higher in 2010 than today. For
instance, the energy price declines from Federal electricity restructuring would be enough
to offset the impact described above -- so that the net effect on family energy bills,
including the impact of electricity restructuring, could range from a decline of $20 to an
increase of $20 in 2010.

Cost estimate does not reflect $6.3 billion package or value of planet insurance. The
figures cited in Dr. Yellen’s testimony exclude not only climate and non-climate benefits,
but also such cost-mitigating factors as sinks and payoffs from the President's $6.3 billion
climate change initiative.
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ambassadors et al. detailing the new procedure. 1 have a copy of the

draft letter, if you would like to see it.

- Jeremy
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Comments - Lutter Draft

[) Add a sentence at end of intro (after 6.3 billion mention) that also mentions electricity
restructuring.

2) Page 5 - need more on why 7% is only 3%. [ realize that you get to this later, but Stu and
others seemed adamant that it happen as early in the testimony as possible, and I agree. Here is
a paragraph that I sent to Todd on this. This is probably more detailed that we want - there may
be something better in Stu’s testimony or from Todd’s office (you may want to call over to
Jonathan Adushek and get the final version of their talking points on this):

This new position is very similar to the President’s announced position, because it is based on a
redefined measure of net emissions. Previously, our target was based on the 1990 levels of a
comprehensive basket of all six greenhouse gases, and it netted out the change in “sinks”, or
carbon-absorbing human activity. The new target uses instead a 1995 baseline for the three
hydroflorocarbons; with this new baseline, we can reduce to 1% below baseline emissions by
2008-2012 at the same level of effort as our announced position. The new target also does not
net out the change in sinks, but rather only counts a limited set of sinks in the 2008-2012 period.
Due to the slowing pace of reforestation in the U.S., our sinks are falling over time, so that by not
netting out the change in sinks we make it much easier to meet a given target; with this new
definition, we can reduce to 3% below baseline emissions by 2008-2012 at the same level of
effort as our announced position. Thus, with this new definition, we can reach a reduction of
4% below 1990 levels with no new effort, so that our 7% reduction “on paper” is really, at most,
a 3% increase in effort relative to the President’s announcement. Moreover, while there is some
ambiguity at this time over what the limited set of sinks that are included means for the U.S., our
target is likely to be even easier to hit by benefitting from the sinks that do take place in the
budget period. Thus, our final position is a reduction of, at most, 3% from our announced
position, and probably less.

3) Page 9 - I don’t see why you can’t beef up the So2 discussion here - you can just lift what you
had in earlier drafts (in the technology section) and move it to here.

4) Why do we have the paragraph on page 12 about how we are feeding EMF with data for their
analysis? This seems to provide an implicit endorsement of EMF, and we may want to back off
their results for other reasons later.  Why do we need this paragraph? [ would suggest we kill it.

5) I believe that we now have the administration consensus required to be a bit more forward
leaning on the environmental effects of electricity restructuring on page 13-14. You can say
more than just that costs to consumers will fall - you can say that there will be improved
efficiencies leading to reduced emmissions as well (Peter had some good language about this in
his POTUS memo).

6) You should check your number on effect of LDC participation (55 percent reduction in costs

form Annex [) - I may be mixing up permit prices and costs, but I think that the reduction is
larger than this.
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7) As per Donniger’s suggestion, on page 17 you shouldn’t talk about effects of moving AEEI
from 1 to 1.25, but rather effects of raising AEEI by 25 percentage points.

8) You took out the discussion of why we use the conservative AEEI (the budget parallel). |
liked this discussion, even in the context of beefing up our technology points. It provides some
defense when folks attack us for being too conservative on technology. [ would put it back in at
the end of the technology section, and say that, while we fully expect more from technology, we
are being conservative for scoring purposes. This allows us to be bullish on technology in spirit,
while not placing Janet in the awkward position of necessarily endorsing a higher AEEI.

9) Page 18 - don’t say “estimates derived by the Administration using the SGM model” - just say
“estimates from the SGM model” - don’t make it seem like we are running this model.

10) You should double check that electricity restructuring wipes out energy cost increases under
the $23/ton scenario.

11) Don’t include the bracketed sentence on page 19 which explicitly compares SGM to other
models - the qualitative statement which precedes it is good enough.

12) You did a good job of incorporating folks comments, with one exception - there is nothing in
here about 5 year reviews. [ would add this in the section on employment & aggregate effects -
“even if we are wrong, there will be reviews...”. This point should also make an appearance in
the section on “when” flexibility - that we are flexible on timing if the effects on the economy
appear to be drastic. That is, we have provided “insurance on our insurance” - we have
insurance that the premiums that we are paying for earth insurance don’t become onerous for the

U.S. economy.
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I think "in the future" is implicit, isn't it? If we say in the future,

we shouldn't say tens of billions of dollars, because as a percent of GDP,
by 2050 or 2100, it will amount to a lot more. The alternative is to cite

a percent of GDP. On balance, why not leave well enough alone.
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Comments - Lutter Draft

1) Add a sentence at end of intro (after 6.3 billion mention) that also mentions electricity
restructuring.

2) Page 5 - need more on why 7% is only 3%. I realize that you get to this later, but Stu and
others seemed adamant that it happen as early in the testimony as possible, and [ agree. Here is
a paragraph that [ sent to Todd on this. This is probably more detailed that we want - there may
be something better in Stu’s testimony or from Todd’s office (you may want to call over to
Jonathan Adushek and get the final version of their talking points on this):

This new position is very similar to the President’s announced position, because it is based on a
redefined measure of net emissions. Previously, our target was based on the 1990 levels of a
comprehensive basket of all six greenhouse gases, and it netted out the change in “sinks”, or
carbon-absorbing human activity. The new target uses instead a 1995 baseline for the three
hydroflorocarbons; with this new baseline, we can reduce to 1% below baseline emissions by
2008-2012 at the same level of effort as our announced position. The new target also does not
net out the change in sinks, but rather only counts a limited set of sinks in the 2008-2012 period.
Due to the slowing pace of reforestation in the U.S., our sinks are falling over time, so that by not
netting out the change in sinks we make it much easier to meet a given target; with this new
definition, we can reduce to 3% below baseline emissions by 2008-2012 at the same level of
effort as our announced position. Thus, with this new definition, we can reach a reduction of
4% below 1990 levels with no new effort, so that our 7% reduction “on paper” is really, at most,
a 3% increase in effort relative to the President’s announcement. Moreover, while there is some
ambiguity at this time over what the limited set of sinks that are included means for the U.S., our
target is likely to be even easier to hit by benefitting from the sinks that do take place in the
budget period. Thus, our final position is a reduction of, at most, 3% from our announced
position, and probably less.

3) Page 9 - I don’t see why you can’t beef up the So2 discussion here - you can just lift what you
had in earlier drafts (in the technology section) and move it to here.

4) Why do we have the paragraph on page 12 about how we are feeding EMF with data for their
analysis? This seems to provide an implicit endorsement of EMF, and we may want to back off
their results for other reasons later. Why do we need this paragraph? [ would suggest we kill it.

5) I believe that we now have the administration consensus required to be a bit more forward
leaning on the environmental effects of electricity restructuring on page 13-14. You can say
more than just that costs to consumers will fall - you can say that there will be improved
efficiencies leading to reduced emmissions as well (Peter had some good language about this in
his POTUS memo).

6) You should check your number on effect of LDC participation (55 percent reduction in costs

form Annex I) - I may be mixing up permit prices and costs, but | think that the reduction is
larger than this.
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7) As per Donniger’s suggestion, on page |7 you shouldn’t talk about effects of moving AEEI
from 1 to 1.25, but rather effects of raising AEEI by 25 percentage points.

8) You took out the discussion of why we use the conservative AEEI (the budget parallel). |
liked this discussion, even in the context of beefing up our technology points. It provides some
defense when folks attack us for being too conservative on technology. [ would put it back in at
the end of the technology section, and say that, while we fully expect more from technology, we
are being conservative for scoring purposes. This allows us to be bullish on technology in spirit,
while not placing Janet in the awkward position of necessarily endorsing a higher AEEL

9) Page 18 - don’t say “estimates derived by the Administration using the SGM model” - just say
“estimates from the SGM model” - don’t make it seem like we are running this model.

10) You should double check that electricity restructuring wipes out energy cost increases under
the $23/ton scenario.

11) Don’t include the bracketed sentence on page 19 which explicitly compares SGM to other
models - the qualitative statement which precedes it is good enough.

12) You did a good job of incorporating folks comments, with one exception - there is nothing in
here about 5 year reviews. [ would add this in the section on employment & aggregate effects -
“even if we are wrong, there will be reviews...”. This point should also make an appearance in
the section on “when” flexibility - that we are flexible on timing if the effects on the economy
appear to be drastic. That is, we have provided “insurance on our insurance” - we have
insurance that the premiums that we are paying for earth insurance don’t become onerous for the

U.S. economy.
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SUBJECT: questions for the Hill

TO: Janet L. Yellen ( CN=Janet L. Yellen/'OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

Joseph E. Aldy
02/28/98 12:53:46 PM
Record Type: Record

To: Randall W. Lutter/CEA/EOP, Adele C. Morris/CEA/EOP, Michele
Jolin/CEA/EOP, 74217.3053 @ compuserve.com (@ inet

cc:

Subject: the size of a grapefruit

Attached are about 15 "friendly" questions for Janet's testimony. Any
comments, edits, additions, subtractions are welcome. Should I write more
(several of these will have rather long answers)? Did I forget anything
obvious? Are there places where we can be more strategic? Should we add
a question where a Representative asks Janet about her son? Randy, [ have
also attached a 5.1 file for you, if you are working at home.

Joe

ATTACHMENT 1
ATT CREATION TIME/DATE: 0 00:00:00.00

TEXT:

PRINTER FONT 10_POINT_ROMAN

In your testimony Dr. Yellen, you note that no model is set up to handle all
of the parameters of the Kyoto Protocol. Why is it so difficult to assess
this policy with an economic model?

Dr. Yellen, in your written testimony you provide some preliminary estimates
of the costs of achieving our target under the Kyoto Protocol. However, you
state that it is virtually impossible to quantify the climate benefits of the
Protocol. Why is it nearly impossible to do so?



Last week, Dr. Robert Stavins, an economist at Harvard, gave a Congressional
briefing on the Kyoto Protocol. He pronounced the Kyoto Protocol as flawed
but fixable. Dr. Yellen, from an economic perspective, what do we need to do
to fix the protocol and what would be the likely economic effects of achieving
these fixes?

Dr. Yellen, in your testimony, you note that emissions trading among the
SO

-called 2umbrella? countries could yield greater cost

-savings to the United
States than trading among all Annex | countries. Why would the costs be lower
for the U.S. under this umbrella arrangement?

Dr. Yellen, we have heard numerous times, and again here today, that
international trading in emissions rights lowers the costs for the U.S. Could
you please explain why international trading is so beneficial? Further, could
you also give an example or two of what private firms in other countries might
do to lower their emissions so they may sell inexpensive emissions rights to
American companies?

Dr. Yellen, as 1 understand it, after accounting for changes in the baseline
emissions calculation and sinks, the U.S. target under the Kyoto Protocol is
very close to what the Administration proposed in October. In terms of the
economic effects, how does the U.S. target under Kyoto fair relative to what
it could have been under the E.U. proposal or under the AOSIS proposal?

Dr. Yellen, many countries pushed for an earlier commitment period than the
one the Administration advocated. In the end, the Administration position of
a commitment period starting in 2008 was included in the Protocol. What is

the economic

rationale for pushing for a later commitment period?
Dr. Yellen, some countries wanted a single year target, while the

Administration advocated for a five

-year commitment period. What are the
economic benefits of a five

-year average relative to a one

-year target?

Dr. Yellen, many countries wanted the Protocol to address only the three major
greenhouse gases, carbon dioxide, methane, and nitrous oxide. The
Administration advocated, and won, inclusion of all 6 categories of greenhouse
gases. What are the economic benefits of including 6 kinds of gases, instead



of 3?

In addition to the emissions of greenhouse gases from industrial activities,
the climate can be affected by activities that take up, or sequester
greenhouse gases. These so

-called ?carbon sinks? remove some of our emissions

of carbon dioxide and can mitigate the effects on the climate. Some countries
opposed the inclusion of sinks in the Protocol, but the Administration fought
for the right to include the effects of some carbon sinks on achieving our
emissions target under the Protocol. Dr. Yellen, why does the inclusion of
carbon sinks help lower our costs of complying with the Kyoto Protocol?

Dr. Yellen, the Administration has proposed a domestic permit trading system
to reduce emissions of greenhouse gases based on the country?s experience with
the acid rain trading program. Could you explain why a system of tradeable
greenhouse gas permits is superior to other approaches, such as CAFE or
appliance energy efficiency standards?

Dr. Yellen, you discuss in your testimony the cost

-savings possible with

effective international trading. Since the rules of international trading

have not been agreed to, could you describe what you mean by an effective
international emissions market?

Dr. Yellen, you state in your testimony that the Kyoto Protocol will not

affect aggregate employment. However, we have heard from other economists
that this agreement could cost the U.S. millions of jobs. Why is the range of
estimates so large?

The Kyoto Protocol does not require countries to meet binding targets until
2008. However, there are certain aspects of the Protocol, such as the Clean
Development Mechanism, that allow for emissions reductions to occur as early
as the year 2000 that could be used over the 2008

-2012 period. Further, the

Administration is pushing for funding for tax incentives and R&D to spur the
adoption of energy efficient technology now. Dr. Yellen, why is it important
to do these things now?

Dr. Yellen, you state that the need to bring in developing countries into the
Protocol is not based on competitiveness concerns. Could you explain why your
analysis indicates that developing countries operating without binding
commitments will not adversely affect U.S. competitiveness? Could you then
further discuss the reasons why these countries should participate?

END ATTACHMENT |
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[n your testimony Dr. Yellen, you note that no model is set up to handle all of the parameters of
the Kyoto Protocol. Why is it so difficult to assess this policy with an economic model?

Dr. Yellen, in your written testimony you provide some preliminary estimates of the costs of
achieving our target under the Kyoto Protocol. However, you state that it is virtually impossible
to quantify the climate benefits of the Protocol. Why is it nearly impossible to do so?

Last week, Dr. Robert Stavins, an economist at Harvard, gave a Congressional briefing on the
Kyoto Protocol. He pronounced the Kyoto Protocol as flawed but fixable. Dr. Yellen, from an
economic perspective, what do we need to do to fix the protocol and what would be the likely
economic effects of achieving these fixes?

Dr. Yellen, in your testimony, you note that emissions trading among the so-called “umbrella”
countries could yield greater cost-savings to the United States than trading among all Annex [
countries. Why would the costs be lower for the U.S. under this umbrella arrangement?

Dr. Yellen, we have heard numerous times, and again here today, that international trading in
emissions rights lowers the costs for the U.S. Could you please explain why international
trading is so beneficial? Further, could you also give an example or two of what private firms in
other countries might do to lower their emissions so they may sell inexpensive emissions rights
to American companies?

Dr. Yellen, as I understand it, after accounting for changes in the baseline emissions calculation
and sinks, the U.S. target under the Kyoto Protocol is very close to what the Administration
proposed in October. In terms of the economic effects, how does the U.S. target under Kyoto
fair relative to what it could have been under the E.U. proposal or under the AOSIS proposal?

Dr. Yellen, many countries pushed for an earlier commitment period than the one the
Administration advocated. In the end, the Administration position of a commitment period
starting in 2008 was included in the Protocol. What is the economic rationale for pushing for a
later commitment period?

Dr. Yellen, some countries wanted a single year target, while the Administration advocated for a
five-year commitment period. What are the economic benefits of a five-year average relative to
a one-year target?
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Dr. Yellen, many countries wanted the Protocol to address only the three major greenhouse
gases, carbon dioxide, methane, and nitrous oxide. The Administration advocated, and won,
inclusion of all 6 categories of greenhouse gases. What are the economic benefits of including 6
kinds of gases, instead of 3?7

In addition to the emissions of greenhouse gases from industrial activities, the climate can be
affected by activities that take up, or sequester greenhouse gases. These so-called “carbon
sinks” remove some of our emissions of carbon dioxide and can mitigate the effects on the
climate. Some countries opposed the inclusion of sinks in the Protocol, but the Administration
fought for the right to include the effects of some carbon sinks on achieving our emissions target
under the Protocol. Dr. Yellen, why does the inclusion of carbon sinks help lower our costs of
complying with the Kyoto Protocol?

Dr. Yellen, the Administration has proposed a domestic permit trading system to reduce
emissions of greenhouse gases based on the country’s experience with the acid rain trading
program. Could you explain why a system of tradeable greenhouse gas permits is superior to
other approaches, such as CAFE or appliance energy efficiency standards?

Dr. Yellen, you discuss in your testimony the cost-savings possible with effective international
trading. Since the rules of international trading have not been agreed to, could you describe
what you mean by an effective international emissions market?

Dr. Yellen, you state in your testimony that the Kyoto Protocol will not affect aggregate
employment. However, we have heard from other economists that this agreement could cost the
U.S. millions of jobs. Why is the range of estimates so large?

The Kyoto Protocol does not require countries to meet binding targets until 2008. However,
there are certain aspects of the Protocol, such as the Clean Development Mechanism, that allow
for emissions reductions to occur as early as the year 2000 that could be used over the 2008-2012
period. Further, the Administration is pushing for funding for tax incentives and R&D to spur
the adoption of energy efficient technology now. Dr. Yellen, why is it important to do these
things now?

Dr. Yellen, you state that the need to bring in developing countries into the Protocol is not based
on competitiveness concerns. Could you explain why your analysis indicates that developing
countries operating without binding commitments will not adversely affect U.S.
competitiveness? Could you then further discuss the reasons why these countries should
participate?
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Comments - Lutter Draft

1) Add a sentence at end of intro (after 6.3 billion mention) that also mentions electricity
restructuring.

2) Page 5 - need more on why 7% is only 3%. I realize that you get to this later, but Stu and
others seemed adamant that it happen as early in the testimony as possible, and [ agree. Here is
a paragraph that [ sent to Todd on this. This is probably more detailed that we want - there may
be something better in Stu’s testimony or from Todd’s office (you may want to call over to
Jonathan Adushek and get the final version of their talking points on this):

This new position is very similar to the President’s announced position, because it is based on a
redefined measure of net emissions. Previously, our target was based on the 1990 levels of a
comprehensive basket of all six greenhouse gases, and it netted out the change in “‘sinks”, or
carbon-absorbing human activity. The new target uses instead a 1995 baseline for the three
hydroflorocarbons; with this new baseline, we can reduce to 1% below baseline emissions by
2008-2012 at the same level of effort as our announced position. The new target also does not
net out the change in sinks, but rather only counts a limited set of sinks in the 2008-2012 period.
Due to the slowing pace of reforestation in the U.S., our sinks are falling over time, so that by not
netting out the change in sinks we make it much easier to meet a given target; with this new
definition, we can reduce to 3% below baseline emissions by 2008-2012 at the same level of
effort as our announced position. Thus, with this new definition, we can reach a reduction of
4% below 1990 levels with no new effort, so that our 7% reduction “on paper” is really, at most,
a 3% increase in effort relative to the President’s announcement. Moreover, while there is some
ambiguity at this time over what the limited set of sinks that are included means for the U.S., our
target is likely to be even easier to hit by benefitting from the sinks that do take place in the
budget period. Thus, our final position is a reduction of, at most, 3% from our announced
position, and probably less.

3) Page 9 - I don’t see why you can’t beef up the So2 discussion here - you can just lift what you
had in earlier drafts (in the technology section) and move it to here.

4) Why do we have the paragraph on page 12 about how we are feeding EMF with data for their
analysis? This seems to provide an implicit endorsement of EMF, and we may want to back off
their results for other reasons later. Why do we need this paragraph? [ would suggest we kill it.

5) I believe that we now have the administration consensus required to be a bit more forward
leaning on the environmental effects of electricity restructuring on page 13-14.  You can say
more than just that costs to consumers will fall - you can say that there will be improved
efficiencies leading to reduced emmissions as well (Peter had some good language about this in
his POTUS memo).

6) You should check your number on effect of LDC participation (55 percent reduction in costs

form Annex I) - | may be mixing up permit prices and costs, but | think that the reduction is
larger than this.
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7) As per Donniger’s suggestion, on page 17 you shouldn’t talk about effects of moving AEEI
from 1 to 1.25, but rather effects of raising AEEI by 25 percentage points.

8) You took out the discussion of why we use the conservative AEEI (the budget parallel). 1
liked this discussion, even in the context of beefing up our technology points. It provides some
defense when folks attack us for being too conservative on technology. 1 would put it back in at
the end of the technology section, and say that, while we fully expect more from technology, we
are being conservative for scoring purposes. This allows us to be bullish on technology in spirit,
while not placing Janet in the awkward position of necessarily endorsing a higher AEEL

9) Page 18 - don’t say “estimates derived by the Administration using the SGM model” - just say
“estimates from the SGM model” - don’t make it seem like we are running this model.

10) You should double check that electricity restructuring wipes out energy cost increases under
the $23/ton scenario.

11) Don’t include the bracketed sentence on page 19 which explicitly compares SGM to other
models - the qualitative statement which precedes it is good enough.

12) You did a good job of incorporating folks comments, with one exception - there is nothing in
here about 5 year reviews. | would add this in the section on employment & aggregate effects -
“even if we are wrong, there will be reviews...”. This point should also make an appearance in
the section on “when” flexibility - that we are flexible on timing if the effects on the economy
appear to be drastic. That is, we have provided “insurance on our insurance” - we have
insurance that the premiums that we are paying for earth insurance don’t become onerous for the
U.S. economy.
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TEXT:
Following our discussions this morning, I have made the following changes
to the written testimony:

Despite the difficulties, respected researchers have developed
estimates of the monetary damages expected from an average worldwide
temperature increase. For example, Cline estimated that a temperature
change of 4.5 degrees Fahrenheit would impose annual damages of about 1.1
percent of GDP per year on the U.S. economy. That amounts to $87 billion
in today,s terms. (Cline,s original estimate is quoted in 1990
dollars. The figure given above translates this number into 1997 terms by
scaling it to current GDP.) William Nordhaus of Yale University has
likewise computed estimates of the dollar loss attributable to a doubling
of greenhouse gas concentrations. Although he uses methods that differ
from Cline,s in several respects, Nordhaus estimates that a slightly
larger temperature change of 5.4 degrees Fahrenheit would impose losses
equal to about 1 percent of GDP. A third independent estimate reported by
Nordhaus is close to Cline,s. It must be noted, however, that this
similarity among aggregated estimates masks the true uncertainty
associated with forecasts of the damages from given increases in global
warming -- the estimates are all fundamentally based on extrapolations
from current and past experience, and may not fully incorporate effects
that will unfortunately become apparent only with future experience.

The entire section on employment and aggregate output now reads:
Effects on employment and aggregate output
So far we have said nothing about job losses resulting from

climate change policy. Although there may be job gains in some sectors
and job losses in others, we do not anticipate any significant aggregate



employment effect if we achieve the conditions we have discussed. The
effects on energy prices described above will occur only 10 to 14 years in
the future. Not only are these effects small relative to historical
variations in energy prices, and offset by other policies like electricity
restructuring, they would occur sufficiently far in the future to enable
monetary policy to keep the economy operating at its potential. In
energy-intensive sectors some employment reduction could occur, although
given the very small predicted change in energy prices, impacts in most
such sectors are apt to be minimal. Furthermore, a large number of jobs
will be created in other sectors -- many of them high-tech jobs paying
high wages. The President is firmly committed to assisting any workers
who are adversely affected during the transition to a climate-friendly

cconomy.
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TO: Randall W. Lutter ( CN=Randall W. Lutter/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TO: Sandra F. Daigle ( CN=Sandra F. Daigle/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TEXT:

Attached is the testimony for the Ag committee on Thursday. I have fixed
two minor problems pointed out by Zack and Mark. Otherwise it is
unchanged. ATTACHMENT 1
ATT CREATION TIME/DATE: 0 00:00:00.00
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THE
KYOTOPROTOCOLMARCHS,1998Thankyou,Mr.Chairman.ThePresidenthassaidthatwecanwor
ktoavertthegravedangersofclimatechange,whileatthesametimemaintainingthestrength
ofoureconomy.lagreeandampleasedtohavethisopportunitytoappearbeforetheCommitteet
oelaborateonthe Administrationsviewsontheseissues. Theinternationalagreementtha
twasreachedinKyotothispastDecemberisacrucialstepforwardinaddressingglobalclimat
echange.Butitisonlyonestepinajourney.Sincetheinternationalefforttoreducegreenho
usegasemissionsisstillinsomerespectsaworkinprogress,itisnotyetpossibletoprovide
afullauthoritativeanalysisofit. Manyofthespecificsinseveralcrucialareasarenotcom
pletelyresolvedinthediplomaticarena,forcinganalyststomakeavarietyofassumptionsa
bouttheultimateformoftheinternationalregime.Inmytestimonytoday,Iwillattempttoid
entifykeyelementsoftheagreementandthe Administrationspolicy,suchasinternationale
missionstrading,meaningfuldevelopingcountryparticipation,inclusionoflanduseacti
vitiesthatabsorbcarbon( sinks)andsixcategoriesofgases,aswellasdomesticinitiativ
es,thattogethercanensurethatreductionsinglobalgreenhousegasemissionsareconsiste
ntwithcontinuedstrongeconomicgrowth.Iwillexplainthereasoningunderlyingourconclu
sionthat,undertheseconditions,economicimpactsarelikelytobemodest. The Administr
ationisstronglycommittedtoensuringthatthesekeyelementsare +p&) reflectedinourd
omesticandinternationalclimatechangepolicies. Wearefirmlycommittedtomeaningfulde
velopingcountryparticipation,theuseofsinkstooffsetemissionsrequirements,andemis
sionstradingbothdomesticallyandinternationally.Andasyouknow,thePresidentsFY 1999
budgetincludesa$6.3billionpackageoftaxcutsandR&DinvestmentsoverthenextSyears;th
ispackagemakesgoodsenseintermsofenergypolicyandwilljumpstartourefforts.Afinalco
mponentofthePresidentsclimatechangepolicyishissupportforelectricityrestructurin
ginamannerthatwillofferapproximately$20billionincostsavingstoelectricityconsume
rs,whilereducinggreenhousegasemissions.l.BasicEconomicRationaleoftheKyotoTreat

y Tobeginouranalysis,itmaybeworthsteppingbackandexaminingthelargerquestiono
fthebasicrationale,fromaneconomistsperspective,fortheKyotoProtocol. T@4
<DL!T$&)\+-0d24XT4Theearth'ssurfaceappearstobewarmingfromtheaccumulationofg
reenhousegasesfrommyriadsourcesworldwide.Noneoftheseemitterspresentlypaysthecos
ttoothersofwarming'sadverseeffectsaclassicexternalityinthelanguageofeconomists.
Asaresultofthesedistortedincentives,disruptionoftheEarthsclimateislikelytoproce
edatanexcessivepaceandifleftuncontrolledmayposesubstantialcostsintermsofharmtoc
ommerceandtheenvironmentalike. ThefundamentaleconomiclogicoftheKyotoProtocolisth
usthatwithoutsuchaninternationalagreement,individualnationswillnothavetheproper
incentivestoaddress

thethreatsfromglobalclimatechange.  P(#&

[1.CostsofClimateChange4Inevaluatingeffortstomitigateglobalwarming,thefirsts
tepistoconsiderthecosts p ofinaction.Thesecostsandtheyaresignificantprovidethep
rimarymotivationforactionstoreducegreenhousegasemissions.4 Thelntergovernmenta
IPanelonClimateChange(IPCC)jointlyestablishedbythe WorldMeteorologicalOrganizati
onandtheUnitedNationsEnvironmentProgramme,concludedin1995that thebalanceofevide
ncesuggeststhatthereisadiscerniblehumaninfluenceonglobalclimate.Currentconcentr
ationsofcarbondioxide,methane,nitrousoxide,andtheotherso-calledgreenhousegasesh
avereachedlevelswellabovethoseofpreindustrialtimes.Ofthese,carbondioxide(CO2)is
themostimportant:netcumulativeCO2emissionsresultingfromthe  p burningoffossilfue
Isanddeforestationaccountforabouttwo-thirdsofpotentialwarmingfromchangesingreen
housegasconcentrationsrelatedtohumanactivity.Climaticimpact ~ * 4Ifgrowthinglob
alemissionscontinuesunabated,theatmosphericconcentrationofCO2willlikelydoublere
lativetoitspreindustriallevelbymidwaythroughthenextcenturyand  continuetorise
thereafter.AsaresultoftheincreasedconcentrationofCO2,theIPCCestimates " thatgl
obaltemperatureswillincreasebybetween2to6degreesFahrenheitinthenext100years,wit



habestguessofabout3.5degreesFahrenheit. Whilescientistsbelievethathumanactivitie
sareleadingtoagradualwarmingoftheaveragetemperatureoftheearth,thechangein P(#&
temperatureinagivenregionatagiventimemaydiffersubstantially fromthisaverage.Inde
ed,modelspredictwarmingwillbegreaterinhighlatitudesthaninthetropics,andgreatero
verland ,"'* thanocean.4Potentialconsequencesassociatedwiththisshiftinclimate
includeariseinsealevels,greaterfrequencyofsevereweatherevents,shiftsinagricultu
ralgrowingconditionsfromchangingweatherpatterns,threatstohumanhealthfromincreas
edrangeandincidenceofdiseases,changesinavailabilityoffreshwatersupplies,anddama
getoecosystemsandbiodiversity. EconomicandMonetaryDamages @ 4Thederivationofq
uantitativeormonetaryestimatesofthedamagesfromsucha

changeintheclimateisextr
emelydifficultgiventhecapacityoftodaysmodels.Estimatesoftheeconomicdamagesfromc
limatechangefallintothefoliowingbroadareas:agriculture,sealevelrise,airconditio
ningandheating,watersupply,humanlifeandhealth,airpollution,andothercosts(hurric
anes,relocationcosts,humanamenity,construction,leisureactivities,urbaninfrastru
cture,andecologicaldamagessuchasforestlossandspeciesloss).Althoughthequantifica
tionoftheseeffectsisquitedemanding,researchershavedevelopedestimatesthatprompts
ubstantialconcern. TheIPCCreportsthatadoublingofcarbondioxidelevelswouldleadtoap
proximately 10,000estimatedadditionaldeathsperyearforthecurrentU.S.populationfro
mhighersummertemperatures,evenafternettingouttheeffectsofwarmerwintersandassumi
ngacclimatization.Otherresearchershavepredictedsealevelincreasesofabout20inches
by2100,withgreaterincreasesinsubsequentyears.4Despitethedifficulties,respecte
dresearchershavedevelopedestimatesofthemonetarydamagesexpectedfromanaverageworl
dwidetemperatureincrease.Forexample, WilliamCline,thenofthelnstituteforinternati
onalEconomics,estimatedthatatemperature ,"'* changeof4.5degreesFahrenheitwouldi
mposeannualdamagesofaboutl. I percentofGDPperyearontheU.S.economy.Thatamountsto$8
9billionintodaysterms.(Clinesoriginalestimateisquotedin1990dollars. Thefiguregiv
enabovetranslatesthisnumberinto1997termsbyscalingittocurrentGDP.)WilliamNordhau
sofYaleUniversityhaslikewisecomputedestimatesofthedollarlossattributabletoadoub
lingofgreenhousegasconcentrations. AlthoughheusesmethodsthatdifferfromClinesinse
veralrespects,Nordhuasestimatesthataslightlylargertemperaturechangeof5.4degrees
Fahrenheitwouldimposelossesequaltoabout1 percentofGDP.Athirdindependentestimater
eportedbyNordhausisclosetoClines.ltmustbenoted,however,thatthissimilarityamonga
ggregatedestimatesmasksthetrueuncertaintyassociatedwithforecastsofthedamagesfro
mgivenincreasesinglobalwarmingtheestimatesareallfundamentallybasedonextrapolati
onsfromcurrentandpastexperience,andmaynotfullyincorporateeffectsthatwillunfortu
natelybecomeapparentonlywithfutureexperience.4Onekeydifficultyininterpretinga
ndmonetizingtheseestimatesofdamagesisuncertaintyovertheextentthattheyshouldbedi
scountedbecausetheyoccurinthedistantfuture.Sincethebenefitsofstemmingfutureclim
atechangeaccrueovernotonlydecadesbutcenturies,smallchangesinthediscountratecanp
roducesubstantialchangesintheresults.Buttheprecisediscountratethatshouldbeusedt
oevaluatequestionsasimportantasthefutureclimateoftheplanetremainsasubjectofinte
nsedebate.Itissafetosaythatthereis,asyet,noprofessionalconsensusontheissue.Inde
edtherecanbenotechnicalanswertotheethicalquestionhowweshouldvaluethewelfareoffu
turegenerations.4Asimilardifficultywithsuchestimatesisthattheydonotincludepot
entialnon , '* linearitiesintherelationshipsbetweengreenhousegasconcentrationsa
ndtemperature,betweentemperatureandeconomicdamages,orinthevariousothercomplicat
edrelationshipsgoverninginteractionsbetweengreenhousegasemissions,theclimate,an
dtheeconomy.Currentestimatesofdamagesdonot,andcannot,accuratelyreflectthevalueo
freducingtheunknownriskoflargescaleandpotentiallyirreversiblediscreteeventswith
potentiallycatastrophicconsequences.4Twosuchpossibilitiesserveasillustrations
.WarmingofNortherntundramayreleasehugeamountsofmethanefromthepermafrost,thereby
leadingtoacceleratedwarming. Wedonotknowatwhatpoint,ifany,suchpotentiallyunstabl
eactivitywouldbetriggered.Second,evidencefromclimatemodelssuggeststhatsometypes



ofclimatechangemayleadtochangesinoceancurrents,includingweakeningoftheGulfStrea
mthatwarmsWesternEurope.Scientificevidencesuggeststhatabruptseawatertemperature
shiftshaveoccurredoverperiodsasshortasdecades.4 Towhatextentarewewillingtotake
suchchanceswithourplanet? ThereisastrongargumentfortheKyotoProtocolasaformofplan
etinsurance.Butwhatnumericalweightshouldoneassigntothesecatastrophicrisks?Inoth
erwords,whatisthevalueoftheinsurancepolicy? Althoughitisdifficultforaneconomist,
oranyone,toknow,reductionsintheriskofsuchcatastrophicoutcomesmustbeconsideredin
additiontothecostsandbenefitsthatcanbereasonablyquantified.Sincehumanbeingsaret
ypicallyaversetorisk,suchcatastrophicrisksareespeciallyimportantinevaluatingwhe
therthebenefitsofaparticularclimatecontrolpolicyjustifythecosts.Onemusthaveatle
astsomesympathywiththosewhocriticizeeconomistsonthegroundsthattheeffectsofclima
techangeareextremelydifficulttoquantifyinasingle , "* monetarynumber.l1.Addre
ssingGlobalClimateChangeinanEfficientMannerd4 Thecostsofunabatedclimatechangem
aythusbedifficulttoquantify,buttheyare P
nonethelessrealandprovidethemotivationforreducinggreenhousegasemissions.Intaki
ngactiontoreducethoseemissions,economicanalysissuggeststhattwoelementsareabsolu
telyessential:"04Theeffortmustbeglobal toaddresstheglobalexternalityinherenti
nthenatureof

theproblem.

4(#4(# "04Theeffortmustbeflexibleandmarketbased,t
oensurethatweachieveourobjectives inthemostefficientmannerpossible.

4(#4(# Nee

dforGlobalAction P 4Climatechangeisaglobalproblemrequiringaglobalsolution.Asl
mentioned 0 earlier,nosinglecountryhasanincentivetoreduceemissionssufficientlyt
oprotecttheglobalenvironmentagainstclimatechange.Eachhasaneconomicincentiveto f
reerideontheeffortsofothers.EveniftheUnitedStatessharplyreduceditsemissionsunil
aterallywithoutaninternationalagreementlimitingemissionsabroad,greenhousegasemi
ssionsfromallothercountrieswouldcontinuetogrow,andtherisksposedbyclimatechangew
ouldnotbesignificantlyreduced.Itisimportanttoemphasizethatemissionsofdifferentg
asesanyplaceintheworldhaveverysimilareffectsonglobalclimate.4 Thethreatofdisru
ptiveclimatechangehasledtocoordinatedinternationaleffortstoreducetherisksofglob
alwarmingbyreducingemissionsofgreenhousegases.Alandmark ,™* internationalagree
menttoaddressglobalwarmingwastheFrameworkConventiononClimateChangesignedduringt
heEarthSummitinRiodeJaneiroin1992.Thisconventionestablishedanobjectiveoflimitin
ggreenhousegasconcentrationsandcalleduponindustrialcountriestoreturntheiremissi
onsto1990levelsby2000.Sincethen,ithasbecomeclearthattheUnitedStatesandmanyother
participatingcountrieswillnotmeetthisvoluntarygoal;quitethecontrary,emissionlev
elshavecontinuedtorisenotfallamongbothdevelopedanddevelopingcountries.4 Toaddr
essthelackofprogressamongmanyindustrializedcountriestowardmeetingtheRioobjectiv
e,theUnitedStatesandapproximately | 60othernationsagreedinnegotiationsheldinKyoto
,Japan,lastDecember,toreduceemissionsofgreenhousegases. TheKyotoProtocol,whichre
quirestheadviceandconsentoftheSenate,wouldplacebindinglimitsoneachindustrialcou
ntry'scombinedemissionsofthesixprincipalcategoriesofgreenhousegases:carbondioxi
de(CO2),nitrousoxide(N20),methane,sulfurhexafluoride,perfluorocarbons,and 0 hyd
rofluorocarbons. Theselimitsapplytothe38socalledAnnexlcountries,whicharetheindus
trializedcountries,definedtoincludeRussia,Ukraine,andmostEasternEuropeancountri
es.4UndertheKyotoProtocol,eachindustrialcountrysbaselineisits 1990emissionsofC
02,methane,andN2Oanditschoiceof1990or1995levelsoftheotherthreecategoriesof ~ $" g
ases.TheUnitedStatesagreedtoatargetof7percentbelowthisbaselinebytheperiodbetwee
n2008and2012. XNXXXGiventhechangesinthedefinitionofthebaselineforthethree P(#& |
ong-livedchemicalcompounds(HFCs,PFCsandSF6)from1990to1995combinedwithachangeint
hewaysinksareaccountedforinthebaseline,theactualreductionrequiredinthe ,"'* U.S
.isnomorethan2-3%morethanthePresidentoriginallyproposedastheU.S.negotiatingposi
tion #XNXXXNR:#ThetargetsfortheEuropeanUnionandJapanare8percentand6percentbelow



1990 levels,respectively.Australia,NewZealand,Norway,Russia,andUkraineallhavel
imitssomewhatlessambitiouswhenphrasedascutsrelativetotheir1990levels.Insum,over
theperiodfrom2008t02012,theindustrialcountriesareexpectedtoreducetheiraverageem
issionsofgreenhousegasestoaboutSpercentbelowtheir[990levels. X XN °
XNX4ThePresidenthasmadeclearthathewillnotsubmittheKyotoProtocoltotheSenate (@
withoutmeaningfulparticipationfromkeydevelopingcountries(whoarenotincludedinA
nnexl).4Thereareseveralreasonswhymeaningfulparticipationfromdevelopingcountri
esisessential.First,developingcountriesareprojectedtocontributeamajorityofworld
emissionsaround2030underacontinuationofbusinessasusual. Withouttheparticipationo
fdevelopingeconomies,effortsbytheindustrializedcountriestolimitemissionswillthe
reforenotprovideadequateprotectionfromclimatechange.4Second,developingcountry
participationiscrucialbecauseitwouldpermitrelativelylowcostemissionsreductionst
obeinternationallyrecognizedasasubstituteformoreexpensiveemissionsreductionstha
tmightotherwisebeachieveddomesticallybyU.S.companiesandthoseinotherindustrializ
edcountries.Sincegreenhousegasemissionshavethesamebasic $" impactontheclimate
regardlessofwheretheyoccur,emissionreductionsindevelopingcountrieshavethesameen
vironmentalbenefitasreductionsintheU.S.Butthesereductionsaremuchlesscostlythanr
eductionsintheU.S.orinotherdevelopednations,becauseoftheveryinefficientandcarbo
nintensiveusesofenergyinthesecountriestoday.ltthusmakessense, ,'* frombothanen
vironmentalandaneconomicperspective,toincorporateemissionsreductionsindevelopin
geountriesintotheinternationalsystem.4Third,principlesofbasicfairnesssuggesta
llcountriesshoulddotheirpart,depending,inpart,ontheirabilitytocontributetotheso
lution.Thusevenpoorcountriesshouldparticipate,althoughthelackofresourcesinsuche
ountriesmay limittheextentoftheirparticipation.4SomehaveexpressedfearsthattheK
yotoProtocolmightadverselyaffectthecompetitivepositionofAmericanindustry.Evalua
tinghowtheKyotoProtocolcouldaffectcompetitivenessofafewspecificmanufacturingind
ustriesespeciallythosethatareespeciallyenergyintensive,suchasaluminumandchemica
Isiscomplex.Theanswerdepends,inpart,ontheimpactoftheagreementonenergyprices,whi
chwewillshortlyaddress.Ingeneralitisdifficulttoundergoastructuralchangeintheeco
nomywithouthavingtheeffectofexpandingsomesectorsandcontractingothers.Buttoprovi
desomeperspectiveonthisissue,considerthefollowingfacts.First,onaverage,energyco
nstitutesonly2.2percentoftotalcoststoU.S.industry.Second,energypricesalreadyvar
ysignificantlyacrosscountries.Accordingtothe 1997 Statistical Abstract,forexample,
in1996premiumgasolinecost$1.28pergalloninthe UnitedStatesbutonly8centspergal
loninVenezuela.Similarly,gaspriceswere$3.7 1 pergalloninSwitzerlandand$4.4 1 pergal
loninFrance.Electricitypricesalsovarysignificantly:intheU.S.theywereScentsperki
lowatthourin1995,afractionofpricesinSwitzerlandof13centsperkilowatthour. YetU.S.
industryisnotmovingenmasseto Venezuela,norisSwissindustrymovingtothe UnitedStates
.Third,roughlytwothirdsofallemissionsarenotinmanufacturingatall,butintransporta
tionandbuildings,sectorswhich,bytheirverynature,are  ,"'* severelylimitedintheir
abilitytorelocatetoothercountries. Wethereforebelieveweneeddevelopingcountrypart
icipationbecausetheproblemisglobalandcosteffectivesolutionsareessential,thantoa
voidadverseeffectsoncompetitiveness.FlexibilityandMarketMechanisms P
4Aglobalsolutionisthuscriticaltotheglobalproblemofclimatechange.Globalizing

0 thesolutionisnot,however,enoughbyitself. Wemustalsoensurethatourreductionsine
ffortstoreduceglobalgreenhousegasemissionsareaccdoneattainedinthemostefticientm
annerpossible. Thenatureoftheclimatechangeproblemsuggeststhreebasicmethodstolowe
rcostsofachievinggivenlevelsofenvironmentalprotection. Theycanbecharacterizedint
ermsofthreecategoriesofflexibility:(1) whenflexibility;(2) whatflexibility;and(

3) whereflexibility,whichmaybethemostimportantofall. Suchmethodshavelongbeencham
pionedbyeconomistsinterestedinincreasingtheefficiencyofprotection.Indeed,over2,
500economistsfromacademia,industry,andgovernmentalikeurgedsuchapproachesinalett
ertheysignedlastyearadvocatingactiononclimatechange:04 Economicstudieshavefou
ndthattherearemanypotentialpoliciestoreducegreenhousegasemissionsforwhichthetot



albenefitsoutweighthetotalcosts... Themostefficientapproachtoslowingclimatechang
eisthroughmarketbasedpolicies.

4(#4(# 1. Whenflexibility(timing)4Firstis when
flexibilityortiming.Sinceclimatechangeisalong-termproblem,theexacttimingofemiss
ionsreductionsis,withinsomerange,notofprimaryimportance. Thusthefreedomtodelayor
acceleratereductionswithinanagreedupontimeframewhileensuringcredibilityofemissi
onsreductionslowerscosts.  ,'* 4AsaresultofU.S.leadership,theKyotoProtocolinc
orporatesthisprincipleof whenflexibilityinfourways:"04First,theinitialemissio
nsreductionsarelesssevere,andtheperiodoverwhichthey  p occurendsmuchlaterthanwha
thadbeenproposedbymanyothercountries.Byadoptingagradualandcrediblepathofreducti
onsintheearlyyears,wecangreatly 0 reducecostssuchasthosefromprematurelyscrap
pingcoalfiredelectricityplants,whileattainingthesameultimateenvironmentalgoals.

4(#4(# "04Second,undertheKyotoProtocol,theemissionstargetisnotspecifiedinter

msofa

specificyear.butratherintermsofanaverageoverafiveyearperiod(20082012).
Averagingoverfiveyears,insteadofrequiringcountriestomeetaspecifictargeteachyear
,canlowercosts,especiallygivenanuncertainfuture. Theaveragingcansmoothouttheeffe
ctsofshorttermeventssuchasfluctuationsinthebusinesscycleandenergydemand,orhardw
intersandhotsummersthatwouldincreaseenergyuseandemissions.

4(#4(# "04Third,th

ereisallowancefor bankingemissionreductionswithinthe20082012 (@ commitmentperiod
,foruseinasubsequentcommitmentperiod[althoughtheemissiontargetsofthesubsequentp
eriodshavenotyetbeenspecified].

4(#4(# "04F ourth,CDMcreditsachievedbetween200

0and2008maybebankeduntil2008to $" 2012.

4(#4(# 2. Whatflexibility(gasesandsinks

)4Thesecondtypeoftlexibilityis whatflexibility,alongtwodimensions. ~ XNXXXNThef
irstis 0*%( theinclusionintheagreementofallsixgreenhousegases.Emissionsofdiffer
entkindsofgases, , "* notjustcarbondioxide,contributetothegreenhouseeffect.Sinc
etheIPCChasdevelopedconversionfactorsforallgreenhousegasesbyestimatingtheirglob
alwarmingpotentials,reductionsinemissionsofonegascanbeusedtosubstituteforincrea
sesinemissionsofanotherbyanamountthathasequivalentenvironmentaleffects. AgainatU
.S.urging,allsixgasesareincluded,whileJapanandtheEUhadinsisteduntiltheendoncove
ringonlythree. ThustheU.S.succeededinhavingtheKyotoProtocolstipulatethatcountrie
swithbindingtargetsaretoreducetheirtotalgreenhousegasemissionsbycertainpercenta
ges,butdoesnotrequirespecific (@ reductionsforspecificgases.Sinceamoleculeofsul
furhexafluorideis23,900timesmorepotentover 1 00yearsthanamoleculeofCO2,itmaybeche
apertoachievethesame  environmentalbenefitbyeliminatingonemolecularunitofSF6tha
nnearly24,000unitsofCO2. 4Someinitialanalysisindicatesthatastrategyofreducin
gnonCO2greenhousegas p emissionsbyagreaterpercentthanCO2emissionscouldlowercarb
onemissionspermitpricesbyas P muchas0Opercent.Thusallowingcountriesflexibilityi
nwhatgasestheyreduceessentiallytradingemissionsreductionsacrossgasescanhelplowe
rsignificantlythecostsofmeetingtheirtargets.4 Thesecondsourceof whatflexibilit
yisthetreatmentofsinks,i.e.,landuseactivitiesthatpromotetheremovalofcarbonfromt
heatmospherethroughthegrowthofplants.AttheurgingoftheU.S.delegation,sinkscanbeu
sedtooffsetemissionstargets. Promotingsuchsinksthroughafforestationandreforestat
ionmayreduceatmosphericconcentrationsofCO2  p&!$ atmuchlowercoststhanreducingemi
ssionsofgreenhousegases. XNXX  XN3. Whereflexibility(international) 0*%( 4Theth
irdtypeofflexibility,andperhapsthemostimportant,iswhereflexibility ~ ,"'* (intern
ational).Aslhavealreadyemphasized,emissionshavethesameenvironmentalconsequences
regardlessofwhereintheworldtheyoccur. Therefore,theleast-costapproachtocontrolli
ngclimatechangeistoreduceemissionswhereversuchreductionsarecheapest. TheKyotoPro
tocol,becauseofU.S.insistenceandpersistence,includesthreeimportantcost-savingpr



ovisionsofthisnature."04First,itprovidestheopportunityforcountriesthattakeonb
indingtargetstotrade

rightstoemitgreenhousegaseswitheachother. Thismarketinemissionspermitscouldensu
rethatemissionsreductionsoccurwheretheyareleastexpensivewithintheindustrialcoun
tries.Inparticular,U.S.companiescouldpurchaseemissionsreductionsinotherparticip
atingcountrieswhendoingsowouldreducetheircoststhusloweringcostswithoutaffecting
thelevelofenvironmentalprotection. Whilecurrentlyonlyindustrializedcountrieshave
emissionscaps,thismechanismalsooffersanincentivefordevelopingcountriestotakeone
missionstargets.

4(#4(# "04Second,theagreementprovidesforJointimplementationb
yAnnexlcountries. Thus * ifsomecountriesdonotdevelopprogramstotradepermitsintern
ationally,U.S.firmscouldnonethelessimplementprojectsinthosecountriesforwhichthe
ycouldreceiveemissionsreductionscreditsintheU.S.

4(#4(# "04Third,theagreement

allowsindustrialcountriestoinvestin cleandevelopment $" projectsinthedeveloping
worldandusetheseprojects'certifiedemissionsreductionstowardmeetingtheirtargets.
Manysuchcleandevelopmentprojectsmaybequitecheapintermsofthecostpertonofemission
savoided,ashasbeenillustratedbytheJointimplementationpilotprogramthatisalreadyi
nplaceintheU.S., " *4(#4(# 4Detailsofhowtheseprovisionswilloperatewillbediscus
sedinfuturenegotiationssuchastheoneinBuenosAireslaterthisyear.Nonetheless,effec
tiveinternationaltradingofemissioncredits,Jointimplementation,andtheCleanDevelo
pmentMechanismcanleadtosubstantialreductionsincostsrelativetoalternativepolicie
sthatdonotexploitthepowerofmarketincentives.ToillustratebrieflytheabilityofU.S.
industrytoperformbeyondexpectationswhengivenappropriateeconomicincentives,consi
derfurtherEPAshighlyacclaimedsulfurdioxide(SO2)program,whichrelies,amongotherth
ings,onasystemof @ tradeablepermitstoreduceemissionsof SO2fromelectricutilities
.TheSO2programhasbeen

successfulinseveralways:alargenumberofutilitiespartici

pate,SO2emissionsandambient  concentrationshavefallenandthecostsofreducingemiss
ionsareconsiderablylowerthanoriginallyforecast.4 Ashasbeenfrequentlynoted,thea
veragecostofSO2emissionsreductionshas P recentlybeensignificantlylowerthanwasor
iginallyforecast,inpartduetotheroleofincentivesinfosteringinnovation.Emissionpe
rmitprices,currentlyatapproximately$100pertonofSO2, * arewellbelowearlierestima
tesofaround$250to$400perton.4 Tradingprogramsmaynotalwaysbringcostsavingsaslar
geasthoseachievedbythe = SO2program;tradingprogramswillnotalwaysbeaccompaniedb
ythediscoveryofmuch " cheapercontrolstrategies.However,theSO2experiencedemonst
ratesclearlyhowprogramslike ~ $" internationalpermittrading,Jointimplementation,a
ndtheCleanDevelopmentMechanismwill

leadfirmstofindcheaperwaysofreducingemissionsthatcanleadtounexpectedlylowcosts.
XNXXXN P(#& #XNXXXNt#

IV.DifficultiesofEconomicAnalysisoftheKyotoProtocol ~ 4NowthatwehaveaProtoco
levenifitisnotyetfullycompletenorreadyforthePresidentssubmissiontotheSenateitis
possibletoexamineitinsomewhatmoredetailfromaneconomicperspective.But,onceagaint
heinherentlimitationsofanysuchestimatesdeserveemphasis.Suchlimitationsshouldnot
besurprisingtoyou:economistshaveadifficultenoughtimeprojectingthebehaviorofthee
conomyoverthenextquarteroryear,letaloneoverthenexttwodecades. Thescaleoftheforec
astingexerciseisthereforedaunting,andanyspecificresultsshouldbetreatedwithsubst
antialcaution.4Thedifficultiesassociatedwitheconomicanalysisofclimatechangefa
llintothreebroadcategories.Firstaretheuncertaintiesthatstillremainoverthetermso
ftheultimatetreaty,necessitatingassumptionsonwhichtheanalysisispredicated.Secon
daretheinherentlimitationsofavailablemodelstoanalyzeevenshorttermcostsandbenefi
ts.Andfinallyisatopicdiscussedearlier:theimpossibilityofputtingasinglemonetaryn



umberonthelongtermbenefitsofclimatechangemitigation,althoughtherewillclearlybee
conomicbenefitsofemissionreductions.Uncertaintiesinthelnternational EfforttoComb
atClimateChange " 4TheKyotoProtocolwasanhistoricaccomplishment,delineatingth
ebroadtermsoftheinternationalefforttoaddressclimatechange.Butalthoughweknowalot
morethanwedidbeforeKyotoabouthowthatinternationalsystemcanwork,andthatinformsou
ranalysis,thereisstillmuchthatwedonotknow.4First,someprovisionsraisecomplexim
plementationissues.Atissuehereisthe ,™'* treatmentofsocalledsinksactivitiesthat
affecttherateatwhichcarbonisremovedfromtheatmosphereand sequestered,e.g.,bythep
lantingoftrees.4Second,thedetailsofanumberofitemsprimarilyconcerninginternati
onaltrading,theCleanDevelopmentMechanism,anddevelopingcountriesarethesubjectoff
urtherdiscussionsincludingfuturenegotiationsinBuenosAiresnextfall becausetheyha
dnotbeendefinitivelysettledbytheendoftheKyototalks.4Finally,andmostimportantl
y,wehavenotyetnegotiatedinternationalagreementstolimitemissionsbeyondthe2012win
dow.TheemissioncutsagreeduponatKyotoareonlyafirststeponalongjourney. Thefirstste
pthatweproposetotakeoverthenext 1 Syearsiscritical. Butthereasonitiscriticalisnott
hat,byitself,itwillsolvetheclimatechangeproblem emissionsduringanygivendecadea
resmallcomparedtothecumulativeconcentrationsintheatmosphere.Rather,thefirststep
iscriticalbecausewecannottakethesecondandthirdstepsuntilwehavetakenthefirst. Att
hesametime,anyanalysisiscomplicatedbythelackofknowledgeoverwhatthesubsequentste
pswillbe.InherentLimitationsofModels @ 4Inadditiontotheseuncertaintiesaboutth
edetailsoftheinternationalefforttoaddressclimatechange,aretheinherentlimitation
softhemodelsusedtoevaluatethateffort. Evenwithinagivenmodel,answersdependcritica
Ilyontheprecisenatureofthequestionasked.Forexample,thecostsofemissionsreduction
sdependcriticallyontheextentofglobalparticipationandinternationaltradingthatatr
eatyisassumedtofeature.Butinadditiontothedependenceoftheresultsfromagivenmodelo
nthepreciseassumptions,differentmodelscangivedifferentanswersevenwhenalltheassu
mptionsarespecifiedtobethesameaconcreteillustrationof ,"'* therangeofuncertaint
ytowhichwemustassignthepredictionsofanyoneindividualmodel.4Oneareainwhichtheu
ncertaintyisparticularlylargeisthepaceoftechnologicalprogressespeciallythediffu
sionofexistingenergyefficienttechnologies,butalsothedevelopmentofnewtechnologie
sandtheextenttowhichthepacewillaccelerateinresponsetogovernmentprograms.Modelsa
ndexpertsonclimatechangepolicytendtohaveawiderrangeofdisagreementonthescopefors
peedingthediffusionofexistingenergyefficienttechnologiesthanonanyothersingleiss
ue.4Furthermore,eachmodelhasstrengthsandweaknesses;eachhasquestionstowhichiti
sbetterorworsesuitedtoanswer.Some,forexample,modeltheenergysectorindetail.Somea
llowforthefactthatacoalfiredpowerplantcannotcostlesslybeconvertedtoonethatrunso
nnaturalgas.Someshowtheeffectsofhypotheticaltaxcutsmadepossiblebythenewrevenues
earnedthroughtheauctionofemissionspermits. Somearecapableofshowingrecessionsandb
ooms.Othersincludealongterm carboncyclemodelthatcankeeptrackoftheaccumulationof
greenhousegasconcentrationsintheatmosphereandtheirclimatologicaleffects.Somebre
akdowntherestoftheworldintoregionsandsocanmodelinternationaltrade. Noonemodeldoe
severything,andthereforewemustnotrelyblindlyontheresultsofanyonemodelorsetofmod
els.Professionaljudgementandeconomicintuition,alongwithdiplomaticassessments,ar
ealsocrucial.BenefitsofAvertingClimateChange p&!$ 4Asdiscussedabove,itisevide
ntthatthebenefitsofavertingclimatechangearepotentiallyimmense.Butwehavechosenno
ttotrytoquantifytheminmonetaryterms,inlightofthedifficultieswehaveenumerated. Th
eseincludetheuncertaintyofthesebenefits,their ,'* timingandthereforetheextreme
sensitivityoftheresultstothechosendiscountrate,andthedependenceofbenefitsonemis
sionspathsafterthe2008t02012budgetperiodspecifiedinK yoto.V.AssessingtheK yotoPr
otocol 0 4InordertoevaluatethelikelyneteconomicimpactoftheKyotoProtocol,exc
luding °
thebenefitsofmitigatingclimatechangeitself,wehavedrawnuponavarietyoftoolstoass
ess (@ thevariouspossiblecostsandnonclimatebenefitsofthe Administration'semissio
nsreductionpolicy.Togiveawaythepunchline,ourconclusionisasfollows:thenetcostsof



ourpoliciestoreduceemissionsarelikelytobesmall,assumingthosereductionsareundert
akeninanefficientmannerandwearesuccessfulinsecuringmeaningfuldevelopingcountryp
articipationaswellaseffectiveinternationaltrading,andtheCleanDevelopmentMechani
sminfuturenegotiations. Thatpotentialsmallnetpremium,evenexcludingthebenefitsofm
itigatingclimatechange,ineffect,purchasesapartialinsurancepolicyagainstaserious
environmentalthreat.4Becausetheresultsfromanymodelmustbetreatedwithcaution,th
eAdministrationhasemployedabroadsetofeconomictoolstoassesstheKyotoProtocol. Weha
vedrawnontheinsightsofawiderangeofmodelsoftheenergysectorandeconomyoverthenext2
Syears,includingbutnotlimitedtotheresultsoftheStanfordEnergyModelingForumexerci
ses,thel PCCsreviewoftheeconomicandsocialdimensionsofclimatechange,theworkoftheO
ECDonEconomicDimensionsandPolicyResponsestoGlobal Warming,andthestafflevellntera
gencyAnalytical Teamanalysisproducedlastyear.Othertoolsincludesimplerelevantstat
istics, metaanalysessuchasworkbythe WorldResourceslnstitute,models,andbasic ~ ,""*
economicreasoning.Drawingonthisbroadarrayofanalyticaltoolsiscrucialtoanintelli
gentevaluationofthepolicyalternatives.4 Toourknowledge,nomodelwhetherusedinsid
ethegovernmentornothasyetbeensetuptoanalyzetheimplicationsoftheKyotoProtocol,si
ncethisagreementisonlyafewmonthsoldandremainsunfinished.Inparticular,nomodelisc
urrentlydesignedtoassessKyotostreatmentofsinks,orallsixgreenhousegases.Somemode
Ibuildersoutsidethegovernmenttendtotakeaslongasseveralyearstoincorporatechanges
inpolicyparametersintotheirmodels.4Ourthinkinghasbeeninformed,however,bysimul
ationsconductedwiththeSecondGenerationModelofBattelleLaboratories,oneoftheleadi
ngmodelsinthefield. TheSGMisoneofthemodelsbestpositionedtoanalyzetheroleofintern
ationaltradeinemissionpermits,whichweconsidertobeacriticalelementoftheKyotoTrea
ty.However,theSGMdoesnotcoverallsixgasesincludedintheKyotoProtocolorincludearol
eforsinks. WehaveusedtheSGMmodelasoneinputintoouroverallassessmentoftheKyototrea
ty,buthaveattemptedtosupplementitsresultswithadditionalanalysistoaccountforsuch
specialfeaturesoftheagreementastheinclusionofsixgases,apossibletradingarrangeme
ntthatcouldincludeasubsetoftheAnnexIcountriesandtheCleanDevelopmentMechanism.We
willsharewithyoutodaysomepreliminaryresultsofthisanalysis.Totheextentpossible,w
ehavecomparedresultsobtainedwiththeSGMmodelwiththoseofothermodellingefforts.4
Mindfulofthelimitationsofanysinglemodel,weareeagertoseefeaturesoftheKyotoProtoc
olassessedbyothermodelstoobtainabetterfeelfortherangeofpossibleeffects. Thiswork
isjustbeginningandmuchofitwillcontinuetogoonoutsidethegovernment.For ,’'* examp
le,theEnergyModelingForum,basedatStanfordUniversity,isalongrunningmodelcomparis
onexerciseinvolvingmanyoftheleadingclimatemodels.EMFiscurrentlystudyinghowfeatu
resoftheKyotolegallanguagecanbetranslatedintotermsrecognizabletoeconomicmodeler
s. WeexpectthatthegroupwillconductafullscaleanalysisoftheKyotoProtocol.TheEnergy
ModelingForumbelievesthatitsmemberswillneedatleastuntilmidyeartoupdatetheirresu
Its.VI.AssessingthePotential CostsofEmissionsReductions4lsaidinCongressional
testimonylastJulythatwecandothissmartorwecandothis ~ dumb.Iwasreferringtothepoin
tthatthecostsofcuttingemissionscanbemuchreducedifflexible,marketbasedmechanisms
areused.Oureconomicanalysishighlightedtheimportanceofsuchflexible,marketbasedme
chanismswhicharethereforereflected,atthePresidentsinsistence,intheKyotoProtocol
andourongoingdiplomaticstrategy.4 WithintheKyotoProtocol,thismeansaninsistence
oninternationaltrading,Jointimplementation,theCleanDevelopmentMechanism,and,ult
imately,onmeaningfuldevelopingcountryparticipation.Domestically,thismeansthatwe
implementanyemissionsreductionsthroughamarketbasedsystemoftradeableemissionsper
mits,whichensuresthatweachieve " reductionswherevertheyareleastexpensive.Butth
isalsomeanstakingseriousandresponsiblestepsintheshortruntoprepareustomeetourobl
igationsinthelongerterm.4 Thefirstsuchstepistheinclusioninthisyearsbudgetofana
ggressive,$6.3billionprogramoftaxcutsandR&Dinvestments$ 1 .3billionmorethanthe$5b
illionpackagethePresidentpromisedinhisOctober22speechonthisissue. Thegoalisbotht
ostimulatethe ,"* developmentofnewenergysavingandcarbonsavingtechnologiesandto
encouragethedisseminationofthosethatexistalready. Theproposedpackagecontains$3.6



billionoverthenextSyearsintaxcutsforenergyefficientpurchasesandrenewableenergy,
includingtaxcreditsof$3,000to$4,000forconsumerswhopurchasehighlyfuelefficientve
hicles,al Spercentcredit(upto$2,000)forpurchasesofrooftopsolarequipment,a20perce
ntcredit(subjecttoacap)forpurchasingenergyefficientbuildingequipment,acreditupt
0%2,000forpurchasingenergyefficientnewhomes,anextensionofthewindandbiomasstaxcr
edit,andal Opercentinvestmentcreditforthepurchaseofcombinedheatandpowersystems. T
hepackagealsocontains XNXXXNS$2.7billionoverthenextSyearsinadditionalresearchand
developmentinvestments coveringthefourmajorcarbon-emittingsectorsoftheeconomy(
buildings,industry transportation,andelectricity),pluscarbonremovalandsequestra
tion,Federalfacilities,andcrosscuttinganalysesandresearch.OneexampleoftheR & Deff
ortisthePartnershipforaNewGenerationofVehicles(PNGV).PNGVisagovernmentindustrye
fforttodevelopattractive,affordablecarsthatmeetallapplicablesafetyandenvironmen
talstandardsandgetuptothreetimesthefuelefficiencyoftodayscars.InFY99,thecombine
dproposalforPNGVis$277million,upfrom$227millionappropriatedinF Y98.Similargovern
mentindustryeffortsareproposedtodevelopmoreefficientdieselenginesforbothlighttr
ucksandheavytrucks.4Asecondresponsiblestepentailsindustrybyindustryconsultati
onstoprepareemissionreductionplansinkeyindustrialsectors. The Administrationwillw
orkinpartnershipwithindustrytoidentifywaysinwhichtheFederalgovernmentmightremov
eregulatoryhurdlesthatdiscourageenergyefficiency.Inaddition,DOEwillspearheadaco
mprehensiveefforttoimprovetheenergyefficiencyoftheFederalgovernmentsownoperatio
nsandpurchases. ,"* 4XNXX  XNThethirdstepisthepromotionofanenvironmentallyres
ponsibleelectricity  restructuringbill,whichthePresidentidentifiedaspartofhisdo
mesticclimatechangepackageinhisaddresstotheNationalGeographicSocietyonOctober2?2
.Anelectricitysectorfreedfromgovernmentregulationwouldbeamoreefficientenergysec
tor.Coststoconsumerswouldfall.Inaddition,strongerincentivesforimprovedgeneratio
nefficiencyinconjunctionwithappropriatemarketbasedprovisionscouldachievemodestr
eductionsinemissions.Areasonableoverallestimateofthecontributionoffederalelectr
icityrestructuringtotherestofthe Presidentsprogramtoaddressclimatechangeisthatit
wouldmakefurtherprogresstothesameemissionreductiongoalsatacostsavingofroughly$2
Obillionperyear.ThesestepsshouldbetakenregardlessofKyoto,becausetheymakesensein
termsofenergyefficiency.ButtheyhavetheaddedbenefitofpreparingusforKyoto.Estimat
edReductioninCostsfromAnnexITrading P 4Inthelanguageofthetreaty, Annexl,isthe
setofcountriesthathaveagreedto 0 takeonbindinglimitationsinemissionsofgreenhous
egases.Evenwithoutmeaningfuldevelopingcountryparticipationwhich,again,thePresid
enthasemphasizedisessentialbeforethetreatywouldbesubmittedforratificationcostsc
ouldbereducedsubstantiallybyemissiontradingamongtheAnnexIcountries. Toprovidesom
eindicationofthepossibleefficiencyimprovements,RussiaandUkraineconsumesixtimesa
smuchenergyperdollarofoutputasdoestheUnitedStates.Suchlargeinternationaldiffere
ncesinenergyefficiencysuggestthatadoptionofexistingU.S.technologywouldyieldvery
largeemissionsreductionsinthesecountries.4Estimatesderivedfromthe SGMmodelconf
irmthatemissionstradingamongAnnex  ,"* lcountriescanreducethecosttotheUnitedSta
tesofachievingitstargetsfor20082012emissionsbyabouthalfrelativetoasituationinwh
ichsuchtradingwasnotavailable. Thisconceptofcostsismeanttocaptureaggregateresour
cecoststotheUSeconomy,includingthecosttodomesticfirmsofpurchasingemissionpermit
sfromothercountrieswhereemissionreductionsmaybecheaperthanintheUnitedStates.Alt
houghtheseestimatesreflectidealizedinternationaltradinginefficientmarkets,theov
erallconclusionisclear. Thedramaticreduction
incostspotentiallyavailablefromAnnexItradingwithintheSGMmodelcuttingthecostsin
volvedbyhalfhighlightswhythePresidentinsistedthatinternationaltradingbepartofth
eKyotoProtocol;andwhyitsachievementbyournegotiatorsinKyotowassuchanimportant ~ a
ccomplishment.Estimatedreductionincostsfromumbrellatrading  p 4Onepossibilityt
hatemergedinKyoto,whichnoneofusforesaw,wastheidea P developedtherebytheU.S.dele
gation,thattheUnitedStatesmightundertaketradingwithasubsetofAnnexIcountries,dub
bedthe umbrella.CountriesthathaveexpressedinterestintheumbrellaincludetheUnited



States,Australia,Canada,NewZealandandRussia,withstrongindicationsofinterestfrom
someothers. ThissubsetofAnnexIcountriessharesacommoninterestinpromotingmarketbas
edmechanisms,mostspecifically,fullyflexiblerulesforinternationaltradingofemissi
onspermits.4ltistooearlytostatethepreciseformtheumbrellawilltake.Butwecanenvi
sionanumberofpotentialbenefits. Theumbrellacould,forexamplegreatlyreducecoststot
heU.S.ResultsthatwehavederivedfromvariousSGMsimulationsofefficientinternational
trading 0*%( suggestthat,relativetothesituationinwhichthereisnotradingatall,the
umbrellacanreduce  ,"'* costsbyanestimated6075percent,dependingonwhethertheforme
rWarsawPactcountries  fallwithintheumbrella. TheKyotoProtocolclassifiesthesecoun
triesoutsideoftheEUbubbleforthefirstbudgetperiod20082012.Estimatedreductioninco
stsfromdevelopingcountryparticipation P
4Thenextconsiderationisparticipationbydevelopingcountries. ThePresidenthas 0
saidthathewillnotsubmitthetreatyforratificationwithoutmeaningfulparticipationb
ykeydevelopingcountries.Suchparticipationwouldfurtherreducethecostsinvolved.4
Thesubstantialpotentialgainsfrommeaningfuldevelopingcountryparticipationarehigh
lightedbythesignificantbenefitsthatwilllikelyaccruefromthelimitedrolethatthedev
elopingcountrieshavealreadyagreedto:theCleanDevelopmentMechanism(CDM),modeledaf
tertheU.S.jointimplementationconcept. TheCDMcannotrealisticallybeexpectedtoyield
allthegainsofbindingtargetsfordevelopingcountries,butitmightshavecostsbyroughly
another20to25percentfromthereducedcoststhatresultfromtradingamongAnnexIcountrie
s.4Anotherpossibilityisthatwepersuadesomeofthekeydevelopingcountriesthatareth
elargestemitterstocommittotargets,andallowustobuyemissionreductionsfromthosepat
hs.SimulationswiththeSGMmodelsuggestthatfullparticipationbynonAnnexIcountries
couldcutroughly55percentoffthereducedcoststhatresultfromAnnexltrading. Theactu
alcostreductionwoulddependontheextentofdevelopingcountryparticipationthatisulti
matelyobtained,aswellastheeffectivenessofinternationaltradingarrangements. Themo
re  P(#& developingcountriesthattakeonmodestbindingtargetsandtradeininternationa
Ipermitmarkets,thelowerwillbecosts. ,"'* 4Thesecostsavingopportunitiesarefund
amentaltenetsoftheU.S.position. ThepromiseofKyotocannotbeachievedwithouteffectiv
eemissionstrading.Moreover,ifwedonotgetmeaningfulparticipationbykeydevelopingco
untries,wewon'tsubmitthetreatyforratificationtotheSenate.So,whileouranalysismay
bepredicatedonsomeambitiousconditionsconcerningtradinganddevelopingcountryparti
cipation,itisexactlythoseconditionsthatformthefoundationoftheU.S.positionininte
mationalnegotiationsincludingthoseatBuenosAires.AccountingforCarbonSinks

4
TheprecedingdiscussionhasemphasizedtheimportanceoftradingarrangementsandtheCDM
Inreachinganoveralleconomicassessment,itisalsoimportanttofactorinthepotentialr
oleofcarbonsinks.Again,theU.S.delegationobtainedanovelconcept,thatcarbonabsorbi
ngactivitiescalledsinkscouldbeusedtooffsetemissions. Thearrangementsconcerningca
rbonsinksintheKyotoProtocolhavereceivedlessattentionthantheymerit. TheKyotoProto
colspecifiesthatremovalsofCO2bysinkscounttowardmeetingthetarget. TheKyoto * Prot
ocolcountsthenetemissionseffectsofthreesinkactivitiesafforestation,reforestatio
n,anddeforestation.VerypreliminaryestimatesoftheimplicationsfortheUnitedStateso
ftheKyotoprovisiononsinksindicatethatcarbonsinkscouldcompriseasignificantportio
nofthetotalrequiredemissionsreductions.Moreover,decreasingtherequiredemissionsr
eductionby,forexample,10%wouldlikelyresultincostsavingsgreaterthan10%.

p&!$

4Eventhisestimateoftheeffectofsinksisconservativeinonerespect:itisbasedon P(#&
anassumptionforsinkactivityintheU.S.overthe20082012period,andnoassumedbenefits
fromsinkselsewhereintheworld. Verypreliminaryestimatessuggestthatincorporatingth

e ' gainsfromsinksthroughouttheworldcansubstantiallyreducethecostsofmeetingt
heKyoto target,ontopofthegainsfromtradingamongAnnexIcountries.(Furthermore,nom
odelhasyeteventriedtotakeintoaccountthatgovernmentpoliciescanhelpincreasetheact



ivitiesqualifyingasallowablesinks, likesometreeplanting.)Becausethequantitativeu
ncertaintyissolarge,wedonotyethaveanestimatewithwhichwearecomfortable. Butweexpe
ctthatcompletemodellingoftheKyotoprovisionpertainingtosinkswilllikelyhavefavora
bleandpotentiallylargeeffectsonprojectedcosts.Accountingfortheroleofimprovement
sinenergyefficiency

4AnotherissueinanalyzingtheKyotoprotocolconcernsfuture

improvementsin energyefficiencyduetoinnovationanddiffusionofexistingtechnology
.Theparameterthatfiguresmostprominentlyinanalysisofenergyefficiencyistherateofi
mprovementinthesocalledAutonomousEnergyEfficiencylndex(AEEI),thatistherateatwhi
chthetotaluseofenergyfallsrelativetoGDP.Aplausibleassumptiononthe AEElisanimprov
ementofl.Opercentperyear.Reflectingaconservativeinterpretationofthe | Syearimpact
ofvariousclimatechangeinitiatives,thisisonlyasmallincreaseabovethe0.9percentnum
berintheEnergyInformationAdministrationsAnnualEnergyOutlook. Thatassumptionisnot
themost optimisticoutcomethatmightoccur.Someauthoritiesinthefieldofenergypol
icyforecastmorerapidtechnologicalprogress.Expertsatfivenationallaboratoriesmana
gedbytheDepartmentofEnergy,usinganengineeringapproachratherthananeconomicparadi
gm,foundthatathirdoftheemissionsreductionsnecessarytoreturnto1990levelsby2010co
uldbeachievedthroughtheadoptionofexistingenergyefficienttechnologiesatnonetreso
urcecost,orevensomesavings. TheNational AcademyofSciencesreachedqualitativelysimi
lar ,7* conclusionsinal992report.4ThePresidentsF Y 1999budget,aslhavenoted,inc
ludesa$6.3billionpackageoftaxcutsandR& Dinvestmentsintendedtospurthediscoveryand
adoptionofnewtechnologies.Ifthe Administrationissuccessfulinthiseffort,therateof
improvementinenergyefficiencycouldriseandsuchimprovementswouldlowerthecostofmee
tingourKyototarget.Forexample,publishedresultsbasedonSGMmodelsimulationswithdif
ferentassumedratesof AEEIsuggestthatanincreaseinthe AEElof25percentcouldleadtodec
linesinthepermitpriceofapproximately40percent.4Ourjustificationforincorporati
ngintoourassessmentasmallassumedimpactofAdministrationtechnologypoliciesissomew
hatanalogoustotheAdministrationsrationaleforemployingmainstreameconomicassumpti
onsinourbudgetforecasts:inthepresenceofuncertainty, weareconservativeinourestima
tesofthespeedwithwhichtheeconomywillgrow,taxreceiptswillrise,andthebudgetwillim
prove.Thatway,anyrevisionsorsurprisesthatoccurarelikelytobeinthepleasantdirecti
on.Inthisinstance,weprudentlyandconservativelyassumethattherewillbesubstantiald
elaysbetweeninvestmentsinnewtechnologyorthediffusionofexistingtechnology,andthe
returnstosuchinvestments.4Moreover,attherecentautomobileshowinDetroit,General
Motorsannouncedthatithasdevelopedahybridbasedvehiclethatcanachievefuelefficienc
yof80milespergallon,andthatthiscarcouldbeincommercialproductionwithinafewyears.
Fordalsoexhibitedaprototypeofalightweighthighlyfuelefficientsedanthatcouldbeinc
ommercialproductionbythemiddleofthenextdecade. Theseannouncementsfollowedanearli
erbreakthroughannouncedbyDOEanditspartnersofafuelcellthatcouldrunongasolineandd
oublecurrent ,"'* fueleconomywhilereducingconventionalairpollutionemissionsby90
percent. ThesetechnologicaladvanceshavebeenmadepossiblethroughtheeffortsofthePar
tnershipforaNewGenerationofVehiclesbetweenthe AdministrationandtheU.S .autocompan
iesandtheirsuppliers.4Suchprogressmaybereplicatedinothersectors. VCRsandTVs,wh
ileswitchedoff,consumeabout$ I billionworthofelectricityannually. EPAhasestablishe
dapartnershipwithmajormanufacturersthathasagoalofachievinguptoa70percentreducti
oninenergyuseby VCRsandTVswhiletheyareswitchedoff,withoutsacrificingproductquali
ty,usefulness,orincreasingcosts. Thispartnershipofferspromiseofsubstantialimprov
ementsinenergyefficiency.NonClimateBenefits  p 4Afinalfactorthatshouldbeinclud
edinanycomprehensiveassessmentofthe P economicimplicationsoftheKyotoprotocolare
thebenefitsoftheagreement. Theliteraturehasemphasizedthatanyrelativepriceshiftst
hatprovenecessarytoreduceemissionsshouldproducenonclimatebenefitsinthreeareas:t
rafficcongestion,highwayaccidents,andairpollutionunrelatedtoclimatechange. These
benefitsarehardtoquantifypreciselybutarepotentiallysignificant:ourroughestimate
ssuggestthatthesethreebenefitscouldoffsetapproximatelyaquarteroftheresourcecost



oftheclimatechangepolicy.Synthesis  p&!$ 4Acomprehensiveevaluationof->  h4X-the
economicimpactoftheKyotoProtocolmustintegrateallofthefactorsdescribedabove:reli
anceonflexiblemarketbasedmechanismsdomestically;internationaltradingandJointlmp
lementationamongAnnexIcountries;theClean , ¥ DevelopmentMechanism;meaningfulde
velopingcountryparticipation;thepotentialcostmitigatingroleofincludingsixgasesa
ndcarbonsinks;thebenefitsofelectricityrestructuring;andemissionsreductionsachie
vedasaconsequenceofotherproposedAdministrationclimatechangeinitiatives. Assuming
thateffectivemechanismsforinternationaltrading,JointimplementationandtheCleanDe
velopmentMechanismareestablished,andassumingalsothattheU.S.achievesmeaningfulde
velopingcountryparticipation,ouroverallassessmentisthattheeconomiccosttotheUnit
edStatesinaggregateandtotypicalhouseholdsofattainingthetargetsandtimetablesspec
ifiedintheKyotoProtocol,willbemodest. Thisconclusionthattheimpactwillbemodesti
snotentirelydependentupon,butisfullyconsistentwith,formalmodelresults.lhaveprev
iouslyemphasizedthelimitationsofrelyingonanysinglemodelinassessingtheeconomicim
pactoftheKyotoProtocol,andcontinuetoviewanysuchresultsasjustoneinputintoanovera
llanalysis.ButitisworthemphasizingthatmodelresultsreflectingthedetailsoftheKyot
oProtocolareconsistentwithourconclusion.Forexample,undertheassumptionsofeithert
radingundertheumbrellaorwithinAnnexI,theCDMandpermittradingwithdevelopingcountr
ies,estimatesderivedusingtheSGMmodel,whichadjustfortheinclusionofsixgasesandass
umelittlebankingofcreditsbeyond2012,suggestthattheresourcecostsofattainingtheKy
ototargetsforemissionreductionsmightamountto$7to$12billionperyearin2008t02012.T
hisimpliesthatoverallcosts,excludingnotonlyclimateandnonclimatebenefits,butalso
suchcostmitigatingfactorsassinksandpayoffsfromthePresident'selectricityrestruct
uringandclimatechangeinitiatives,wouldreachroughlyonetenthofonepercentofproject
edGDPin2010.Amoretangiblemeasureofcostsistheestimatedeffectsonenergyprices.Ex
cludingthe ,""* impactofelectricityrestructuringandtheancillarybenefitsofmitiga
tionandbetterforestmanagement,theSGMbasedestimate,correspondingtothegrossresour
cecostestimatecitedabove,isanemissionspriceintherangeof$ [ 4to$23pertonofcarboneq
uivalent.Thistranslatesintoanincreaseinenergypricesbetween2008and2012atthehouse
holdlevelofbetween3andSpercent,anincreaseinfueloilpricesofaboutSto9percent,natu
ralgaspricesof3toSpercent,gasolinepricesof3to4percent(oraround4to6centspergallo
n),andelectricitypricesof3todpercent. Thisincreaseinenergypricesatthehouseholdle
velwouldraisetheaveragehouseholdsenergybillintenyearsbybetween$70and$1 10peryear
,2althoughsuchpredictionsmaynotbeobservablebecausetheywouldbesmallrelativetotypi
calenergypricechanges,andnearlyfullyoffsetbyelectricitypricedeclinesfromFederal
electricityrestructuring.Inparticular,thisincreaseinenergypricesissmallrelative
totheaverageofyear  p toyearrealenergypricechangesexperiencedbyU.S.consumerssinc
€1960:suchannual P changeshaveaveraged3.8percent.Inaddition,by20082012,theantic
ipated | Opercentdeclineinelectricitypricesfromtherestructuringthatispartofourcli
matechangeagendaisprojectedtoleadtoexpenditurereductionsofabout$90peryearforthe
averagehousehold.

Ashighlightedearlier,therearesubstantialbutunavoidableuncertaintiessurrounding
estimateslikethese.Forexample,theestimatejustdiscussedispredicated,amongothe
rthings,onthedevelopingcountryparticipationthatweareinsistinguponasaconditionfo
rourratifyingtheKyotoProtocol,butwhichisnotyetpartofthatProtocol,andoneffective
internationaltrading.Moreover,othermodelswillyieldotheranswersandmuchworkremain
stobedonebythemodelingcommunitytotesttherobustnessoftheseresults.Preliminarycom
parisonsoftheSGMmodeltothefewothermodelsthathaveattemptedtoevaluatetheKyotoacco
rd,suggest  ,""* thatitspredictionsconcerningtheimpactoftheKyotoProtocoloncarbon
permitpricesareneitherthemostconservativenorthemostoptimisticofthemodelsthathav
ebeendeveloped. ThepredictionsoftheSGMmodelarerobustinthesensethatvirtuallyallen
ergymodelsrevealthepotencyofeffective,flexible,domesticandinternationaltradingm
echanismstoreducesubstantiallythecostandenergypriceimpactofmeetingtheKyototarge



ts.Ofcourse,themostimportantfactorthathasbeenleftoutoftheaboveassessmentisthe
benefitofmitigatingclimatechangeitself.Afullcostbenefitanalysiswouldincludemiti
gationinthebenefitscolumn. Theonlyreasonwehavenotdoneso,explainedrepeatedlyabove
,isthedifficultyincomingupwithanumbertocapturethemonetarybenefits. Butnobodyshou
ldlosesightofourultimateobjectivekeepingourplanetthehospitablehomethatweenjoyto
day.Effectsonemploymentandaggregateoutput  p Sofarwehavesaidnothingaboutjoblos
sesresultingfromclimatechangepolicy. P Althoughtheremaybejobgainsinsomesectorsa
ndjoblossesinothers,wedonotanticipateanysignificantaggregateemploymenteffectifw
eachievetheconditionswehavediscussed. Theeffectsonenergypricesdescribedabovewill
occuronly 10to 14yearsinthefuture.Notonlyaretheseeffectssmallrelativetohistorical
variationsinenergyprices,andoffsetbyotherpolicieslikeelectricityrestructuring,t
heywouldoccursufficientlyfarinthefuturetoenablemonetarypolicytokeeptheeconomyop
eratingatitspotential.Inenergyintensivesectorssomeemploymentreductioncouldoccur
,althoughgiventheverysmallpredictedchangeinenergyprices,impactsinmostsuchsector
sareapttobeminimal.Furthermore,alargenumberofjobswillbecreatedinothersectorsman
yofthemhightechjobspayinghighwages. ThePresidentisfirmlycommittedtoassistinganyw
orkerswhoareadverselyaffectedduringthe ,™'* transitiontoaclimatefriendlyeconomy
.VIl.Conclusion p Inconclusion,theKyotoProtocolandthePresidentsgeneralappro
achtoclimatechangereflecttheinsightofeconomicanalysis. TheKyotoProtocolincludesk
eyprovisionsoninternationaltradingandCleanDevelopmentprojects. ThePresidentsappr
oachreliesonmarketincentivesfirst,withasystemoftaxcutsandR&Dinvestments,andthen
laterwithamarketbasedsystemoftradeablepermitstoensurethatourobjectivesareachiev
edasefficientlyaspossible.OuroverallconclusionisthattheeconomicimpactofthePro
tocolwillbemodestundertheconditionswehaveidentified. Thepurposeofthistestimonyha
sbeentoexplainthereasoningunderlyingthisconclusion,whichdrawsinsightsfromnotonl
ytheforecastsofindividualmodels,anyoneofwhichhasitsownstrengthsandlimitations,b
utalsoabroadvarietyofadditionalanalyses.llookforwardtocontinuingtoworkwithmem
bersofthisCommittee,aswellasotherinterestedparties,infurtheranalyzingtheKyotoPr
otocolandevaluatingtheneteffectsofreducinggreenhousegasemissions.Itismyhopethat
economicanalysiswillcontinuetoplayakeyroleindesigningpoliciesinthisarea.lwelc

omeyourquestions. END ATTACHMENT |
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MEMORANDUM

TO: Mark Weatherly

FROM: Joe Aldy

DATE:March 3, 1998

RE: Agriculture Oversight Testimony on Kyoto Climate Treaty

We appreciate the opportunity to review the Department of Agriculture’s climate change
testimony. In general, we found it to be a good review of the literature on the effects of climate
change on agriculture. We have one major comment regarding the Administration’s economic
analysis, and several other comments.

Administration’s Economic Analysis

On page 7, last paragraph, second sentence, we request the following edit to ensure consistency
with Dr. Yellen’s testimony:

“Based on the illustrative estimates of a tradeable permit price in the range of $14 to $23 per ton
of carbon equivalent, which excludes the positive effects of electricity deregulation, the likely
impacts on U.S. agriculture will be modest.”

Other Comments

1) p. 2: Change “Interagency” to “Intergovernmental” in first full paragraph.

2) p- 3: Change “naturally” to “natural” in last paragraph.

3) p. 6: We suggest changing the second sentence of the bullet paragraph to start: “At double the
pre-industrial concentration of carbon dioxide...”

4) p. 8: We suggest inserting “certain” before “actions” in the second sentence of the second
paragraph.

5) p. 9: The estimate of future sequestration does not appear to conform to the definition of sinks
under the Protocol. Further, 177 MMTC is closer to 12% of the base year commitment under
the Protocol. We suggest substituting an estimate for the 2008-2012 period that reflects the
Protocol definition.

6) pp. 9-11: The discussion of agricultural soil sinks does not appear to be consistent with the
Protocol definition of sinks. We suggest that the section be deleted to avoid confusion over the
activities that are included in the sinks definition.

fAutomated Records Management System Hex-Dump Conversion]



7) p. 12: The discussion of the hypothetical commercial biomass program appears to be premised
on a set of very optimistic assumptions. Since for example, the assumption that fossil fuel
prices rise over the next 25 years is not substantiated by the 1998 Annual Energy Outlook, it may
be appropriate to delete this paragraph. Further, it may spur concerns about the effects of
biomass energy production displacing agricultural land and raising food prices.
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ORAL TESTIMONY OF DR. JANET YELLEN
CHAIR, COUNCIL OF ECONOMIC ADVISERS
BEFORE THE HOUSE COMMERCE COMMITTEE
ON THE ECONOMICS OF THE KYOTO PROTOCOL
MARCH 4, 1998

Thank you, Mr. Chairman. The President has said that we can work to avert the grave
dangers of climate change, while at the same time maintaining the strength of our economy. |
agree and am pleased to have this opportunity to appear before the Committee to elaborate on the
Administration’s views on these issues.

The international agreement that was reached in Kyoto this past December is a crucial
step forward in addressing global climate change. But it is only one step in a long journey.
Since the international effort to reduce greenhouse gas emissions is still in some respects a
work-in-progress, it is not yet possible to provide a full authoritative analysis of it. In my
testimony today, I will attempt to identify key elements of the agreement and the
Administration’s policy, such as international emissions permit trading, meaningful developing
country participation, the inclusion of land-use activities that absorb carbon (“sinks”) and six
categories of gases, as well as domestic initiatives, that can ensure that reductions in global
greenhouse gas emissions are consistent with continued strong economic growth.

Effects of Climate Change

The Intergovernmental Panel on Climate Change (IPCC) jointly established by the World

Meteorological Organization and the United Nations Environment Programme, concluded in

1995 that “the balance of evidence suggests that there is a discernible human influence on global

climate.” Current concentrations of carbon dioxide, methane, nitrous oxide, and the other
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so-called greenhouse gases have reached levels well above those of preindustrial times. Asa
result of the increased concentration of greenhouse gases, the IPCC estimates that global
temperatures will increase by between 2 to 6 degrees Fahrenheit in the next 100 years, with a best
guess of about 3.5 degrees Fahrenheit.  The IPCC reports that a doubling of carbon dioxide
levels would lead to approximately 10,000 additional deaths per year for the current U.S.
population from higher summer temperatures, even after netting out the effects of warmer
winters and acclimatization. The IPCC also predicts sea level increases of about 20 inches by
2100, with greater increases in subsequent years.  Despite the difficulties of deriving
quantitative assessments of the damages from climate change, researchers have nonetheless
developed monetary estimates of damages that prompt substantial concern, and range in tens of
billions of dollars per year for temperature changes projected to occur in the next century.  If
left uncontrolled, disruption of the Earth’s climate may thus pose substantial costs in terms of
harm to commerce and the environment alike. These costs--and they are significant--provide the
primary motivation for actions to reduce greenhouse gas emissions.

These estimates do not, and cannot, accurately reflect the value of reducing the unknown
risk of large-scale and potentially irreversible events with potentially catastrophic consequences,
such as warming of the Northern tundra sufficient to release very large amounts of methane from
the permafrost and thereby leading to accelerated warming. There is thus a strong argument for
the Kyoto Protocol as a form of insurance against a serious environmental threat.

Kyoto Protocol

To address climate change, the United States and approximately 160 other nations
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agreed in negotiations held in Kyoto, Japan, last December, to reduce emissions of greenhouse
gases. The Kyoto Protocol, which requires the advice and consent of the Senate, would place
binding limits on each industrial country's combined emissions of the six principal categories of
greenhouse gases. These limits apply to the 38 so-called Annex [ countries, which are the
industrialized countries, defined to include Russia, Ukraine, and most Eastern European
countries.

In taking action to reduce emissions, economic analysis suggests that two elements are
absolutely essential: the effort must be flexible and market-based, to ensure that we reduce
emissions in the most efficient way; and the effort must be global, for without global emissions
reductions the effort would be ineffective. The nature of the climate change problem--that
greenhouse gas emissions have the same effect on the climate regardless of how, where, and,
within limits, when they occur--suggests three basic approaches to lower the cost of achieving
given levels of environmental protection. We term these “when”, “what”, and “where”
flexibility.

As aresult of U.S. diplomatic efforts, all three forms of flexibility are broadly reflected in
the Kyoto Protocol. The choice of a multi-year budget period, ending later than many countries
proposed, with allowance for “‘banking” of emissions reductions, constitute key elements of
“when flexibility.” These provisions mitigate costs by permitting reductions at times when they
are less rather than more costly. The inclusion of all six greenhouse gases and certain sink
activities that promote removal of carbon from the atmosphere provide substantial “what

flexibility”. The U.S. succeeded in having the Kyoto Protocol stipulate that countries with
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binding targets are to reduce total greenhouse gas emissions by certain percentages, but does not
require specific reductions for specific gases. Moreover, sinks can be used to offset emissions
targets. The inclusion of international emissions trading among countries that take on binding
targets, coupled with an agreement allowing industrial countries to receive emissions reduction
credit for certified investments in “clean development” projects in the developing world, are the
critical forms of “where” flexibility incorporated in the Kyoto Protocol. Although details of
these provisions need to be finalized in negotiations in Buenos Aires later this year, we believe
that these mechanisms can produce substantial reductions in the costs of attaining our
environmental objectives.

The problem of climate change is global and so requires a global solution. Around 2030,
under a continuation of business as usual, a majority of world emissions are projected to come
from developing countries. Without developing country participation we cannot achieve
adequate climate protection. In addition, developing country participation would permit
relatively low-cost emissions reductions to be internationally recognized as a substitute for more
expensive reductions in many industrial countries. The President has made clear that he will not
submit the Kyoto Protocol to the Senate without meaningful participation from key developing
countries (who are not included in Annex I).

Economic Effects

An economic analysis of climate change faces three broad categories of difficulties. First

are the uncertainties that still remain over the terms of the ultimate treaty. Second are the

inherent limitations of available models to analyze even short-term costs and benefits. And
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finally is the impossibility of putting a single monetary number on the long-term benefits of
climate change mitigation.

Mindful of the limitations of any single model as a tool for evaluating the economic
impact of the Kyoto Protocol, we have employed a broad array of techniques to assess the
various possible costs and non-climate benefits of the Administration’s emissions reduction
policy. Ignoring the benefits of mitigating climate change itself, our conclusion is that the net
costs of our policies to reduce emissions are likely to be small if those reductions are undertaken
in an efficient manner and we are successful in securing meaningful developing country
participation as well as effective international trading and clean-development mechanisms in
future negotiations. As I explain in my written testimony, this conclusion is not entirely
dependent on, but is fully consistent with, formal model results. For example, given the factors,
such as trading, delineated above, but excluding the benefits of acting and the impact of
electricity restructuring, estimates derived using Battelle’s Second Generation Model suggest that
the resource costs of attaining the Kyoto targets for emission reductions might amount to just $7
to $12 billion per year in 2008 to 2012 -- or just 0.1 percent of projected GDP. That small net
premium, in effect, purchases a partial insurance policy against a serious environmental threat.

A comprehensive economic evaluation of the Administration’s climate change policies
must also take into account the potential payoffs from the full package of proposed
Administration climate change initiatives. As you know, the President’s FY 1999 budget
includes a $6.3 billion package of tax cuts and R&D over the next 5 years; this package makes

good sense in terms of energy policy and will jumpstart our efforts. A second responsible step
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entails industry-by-industry consultations to prepare emission reduction plans in key industrial
sectors. A final component of the President’s climate change policy is his support for electricity
restructuring in a manner that will offer approximately $20 billion in cost savings to electricity
consumers, while offering modest reductions in greenhouse gas emissions.

I look forward to continuing to work with members of this Committee, as well as other
interested parties, in further analyzing the Kyoto Protocol and evaluating the effects of reducing
greenhouse gas emissions.

I welcome your questions.
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ky
ou,Mr.Chairman.ThePresidenthassaidthatwecanworktoavertthegravedangersofclimatec
hange,whileatthesametimemaintainingthestrengthofoureconomy.lagreeandampleasedto
havethisopportunitytoappearbeforetheCommitteetoelaborateonthe Administrationsvie
wsontheseissues. TheinternationalagreementthatwasreachedinKyotothispastDecembe
risacrucialstepforwardinaddressingglobalclimatechange.Butitisonlyonestepinajour
ney.Sincetheinternationalefforttoreducegreenhousegasemissionsisstillinsomerespe
ctsaworkinprogress,itisnotyetpossibletoprovideafullauthoritativeanalysisofit.Ma
nyofthespecificsinseveralcrucialareasarenotcompletelyresolvedinthediplomaticare
na,forcinganalyststomakeavarietyofassumptionsabouttheultimateformoftheinternati
onalregime.lnmytestimonytoday,Iwillattempttoidentifykeyelementsoftheagreementan



dtheAdministrationspolicy,suchasinternationalemissionstrading,meaningfuldevelop
ingcountryparticipation,inclusionoflanduseactivitiesthatabsorbcarbon( sinks)and
sixcategoriesofgases,aswellasdomesticinitiatives,thattogethercanensurethatreduc
tionsinglobalgreenhousegasemissionsareconsistentwithcontinuedstrongeconomicgrow
th.fwillexplainthereasoningunderlyingourconclusionthat,undertheseconditions,eco
nomicimpactsarelikelytobemodest. TheAdministrationisstronglycommittedtoensurin
gthatthesekeyelementsarereflectedinourdomesticandinternationalclimatechangepoli
cies.Wearefirmlycommittedto  ,"'* meaningfuldevelopingcountryparticipation,theus
eofsinkstooffsetemissionsrequirements,andemissionstradingbothdomesticallyandint
ernationally. Andasyouknow,thePresidentsFY 1999budgetincludesa$6.3billionpackageo
ftaxcutsandR&DinvestmentsoverthenextSyears;thispackagemakesgoodsenseintermsofen
ergypolicyandwilljumpstartourefforts.AfinalcomponentofthePresidentsclimatechang
epolicyishissupportforelectricityrestructuringinamannerthatwillofferapproximate
ly$20billionincostsavingstoelectricityconsumers,whilereducinggreenhousegasemiss
ions.l.BasicEconomicRationaleoftheKyotoTreaty Tobeginouranalysis,itmaybewo
rthsteppingbackandexaminingthelargerquestionofthebasicrationale,fromaneconomist
sperspective,fortheKyotoProtocol. T@4

<DL!T$&)\+-0d24X T4 Theearth'ssurfaceappearstobewarmingfromtheaccumulationofg
reenhousegasesfrommyriadsourcesworldwide.Noneoftheseemitterspresentlypaysthecos
ttoothersofwarming'sadverseeffectsaclassicexternalityinthelanguageofeconomists.
Asaresultofthesedistortedincentives,disruptionoftheEarthsclimateislikelytoproce
edatanexcessivepaceandifleftuncontrolledmayposesubstantialcostsintermsofharmtoc
ommerceandtheenvironmentalike. ThefundamentaleconomiclogicoftheKyotoProtocolisth
usthatwithoutsuchaninternationalagreement,individualnationswillnothavetheproper
incentivestoaddressthethreatsfromglobalclimatechange.Il.CostsofClimateChange4
Inevaluatingeffortstomitigateglobalwarming,thefirststepistoconsiderthecosts

“* ofinaction.Thesecostsandtheyaresignificantprovidetheprimarymotivationforact
ionstoreducegreenhousegasemissions.4ThelntergovernmentalPanelonClimateChange(
IPCC)jointlyestablishedbythe WorldMeteorologicalOrganizationandtheUnitedNationsE
nvironmentProgramme,concludedin1995that thebalanceofevidencesuggeststhatthereis
adiscerniblehumaninfluenceonglobalclimate.Currentconcentrationsofcarbondioxide,
methane,nitrousoxide,andtheotherso-calledgreenhousegaseshavereachedlevelswellab
ovethoseofpreindustrialtimes.Ofthese,carbondioxide(CO2)isthemostimportant:netcu
mulativeCO2emissionsresultingfromthe

burningoffossilfuelsanddeforestationacc
ountforabouttwo-thirdsofpotentialwarmingfromchangesingreenhousegasconcentration
srelatedtohumanactivity.ClimaticImpact p 4Ifgrowthinglobalemissionscontinuesu
nabated,theatmosphericconcentrationofCO2willlikelydoublerelativetoitspreindustr
iallevelbymidwaythroughthenextcenturyand 0 continuetorisethereafter. Asaresultof
theincreasedconcentrationofCO2,theIPCCestimates ° thatglobaltemperatureswillinc
reasebybetween2to6degreesFahrenheitinthenext100years,withabestguessofabout3.5de
greesFahrenheit. Whilescientistsbelievethathumanactivitiesareleadingtoagradualwa
rmingoftheaveragetemperatureoftheearth,thechangein " temperatureinagivenregion
atagiventimemaydiffersubstantiallyfromthisaverage.Indeed,modelspredictwarmingwi
libegreaterinhighlatitudesthaninthetropics,andgreateroverlandthanocean.4Poten
tialconsequencesassociatedwiththisshiftinclimateincludeariseinsealevels,greater
frequencyofsevereweatherevents,shiftsinagriculturalgrowingconditionsfrom , ¥ ¢
hangingweatherpatterns,threatstohumanhealthfromincreasedrangeandincidenceofdise
ases,changesinavailabilityoffreshwatersupplies,anddamagetoecosystemsandbiodiver
sity.EconomicandMonetaryDamages P
4Thederivationofquantitativeormonetaryestimatesofthedamagesfromsucha 0 chan
geintheclimateisextremelydifficultgiventhecapacityoftodaysmodels.Estimatesofthe
economicdamagesfromclimatechangefallintothefollowingbroadareas:agriculture,seal
evelrise,airconditioningandheating,watersupply,humanlifeandhealth,airpollution,



andothercosts(hurricanes,relocationcosts,humanamenity,construction,leisureactiv
ities,urbaninfrastructure,andecologicaldamagessuchasforestlossandspeciesloss).A
Ithoughthequantificationoftheseeffectsisquitedemanding,researchershavedeveloped
estimatesthatpromptsubstantialconcern. TheIPCCreportsthatadoublingofcarbondioxid
elevelswouldleadtoapproximately 10,000estimatedadditionaldeathsperyearforthecurr
entU.S.populationfromhighersummertemperatures,evenafternettingouttheetfectsofwa
rmerwintersandassumingacclimatization.Otherresearchershavepredictedsealevelincr
easesofabout20inchesby2 100,withgreaterincreasesinsubsequentyears.4Despitethed
ifficulties,respectedresearchershavedevelopedestimatesofthemonetarydamagesexpec
tedfromanaverageworldwidetemperatureincrease.Forexample, WilliamCline,thenofthel
nstituteforInternationalEconomics,estimatedthatatemperaturechangeof4.5degreesFa
hrenheitwouldimposeannualdamagesofaboutl. 1 percentofGDPperyearontheU.S.economy.T
hatamountsto$89billionintodaysterms.(Clinesoriginalestimateisquotedin1990dollar
s.Thefiguregivenabovetranslatesthisnumberinto1997  *"* termsbyscalingittocurren
tGDP.)WilliamNordhausofYaleUniversityhaslikewisecomputedestimatesofthedollarlos
sattributabletoadoublingofgreenhousegasconcentrations.Althoughheusesmethodsthat
differfromClinesinseveralrespects,Nordhuasestimatesthataslightlylargertemperatu
rechangeof5.4degreesFahrenheitwouldimposelossesequaltoabout | percentofGDP.Athird
independentestimatereportedbyNordhausisclosetoClines.Itmustbenoted,however,that
thissimilarityamongaggregatedestimatesmasksthetrueuncertaintyassociatedwithfore
castsofthedamagesfromgivenincreasesinglobalwarmingtheestimatesareallfundamental
lybasedonextrapolationsfromcurrentandpastexperience,andmaynotfullyincorporateef
fectsthatwillunfortunatelybecomeapparentonlywithfutureexperience.4Onekeydiffi
cultyininterpretingandmonetizingtheseestimatesofdamagesisuncertaintyovertheexte
ntthattheyshouldbediscountedbecausetheyoccurinthedistantfuture.Sincethebenefits
ofstemmingfutureclimatechangeaccrueovernotonlydecadesbutcenturies,smallchangesi
nthediscountratecanproducesubstantialchangesintheresults.Buttheprecisediscountr
atethatshouldbeusedtoevaluatequestionsasimportantasthefutureclimateoftheplanetr
emainsasubjectofintensedebate.ltissafetosaythatthereis,asyet,noprofessionalcons
ensusontheissue.Indeedtherecanbenotechnicalanswertotheethicalquestionhowweshoul
dvaluethewelfareoffuturegenerations.4Asimilardifficultywithsuchestimatesistha
ttheydonotincludepotentialnonlinearitiesintherelationshipsbetweengreenhousegasc
oncentrationsandtemperature,betweentemperatureandeconomicdamages,orinthevarious
othercomplicatedrelationshipsgoverninginteractionsbetweengreenhousegasemissions
,theclimate.andtheeconomy.Currentestimates  ,""™* ofdamagesdonot,andcannot,accura
telyreflectthevalueofreducingtheunknownriskoflargescaleandpotentiallyirreversib
lediscreteeventswithpotentiallycatastrophicconsequences.4 Twosuchpossibilities
serveasillustrations. WarmingofNortherntundramayreleasehugeamountsofmethanefromt
hepermafrost,therebyleadingtoacceleratedwarming. Wedonotknowatwhatpoint,ifany,su
chpotentiallyunstableactivitywouldbetriggered.Second,evidencefromclimatemodelss
uggeststhatsometypesofclimatechangemayleadtochangesinoceancurrents,includingwea
keningoftheGulfStreamthatwarmsWesternEurope.Scientificevidencesuggeststhatabrup
tseawatertemperatureshiftshaveoccurredoverperiodsasshortasdecades.4 Towhatexte
ntarewewillingtotakesuchchanceswithourplanet? ThereisastrongargumentfortheKyotoP
rotocolasaformofplanetinsurance.Butwhatnumericalweightshouldoneassigntothesecat
astrophicrisks?Inotherwords,whatisthevalueoftheinsurancepolicy ? Althoughitisdiff
icultforaneconomist,oranyone,toknow,reductionsintheriskofsuchcatastrophicoutcom
esmustbeconsideredinadditiontothecostsandbenefitsthatcanbereasonablyquantified.
Sincehumanbeingsaretypicallyaversetorisk,suchcatastrophicrisksareespeciallyimpo
rtantinevaluatingwhetherthebenefitsofaparticularclimatecontrolpolicyjustifythec
osts.Onemusthaveatleastsomesympathywiththosewhocriticizeeconomistsonthegroundst
hattheeffectsofclimatechangeareextremelydifficulttoquantifyinasingle
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l11.AddressingGlobalClimateChangeinanEfficientMannerd Thecostsofunabatedclima
techangemaythusbedifficulttoquantify,buttheyare p nonethelessrealandprovidethem
otivationforreducinggreenhousegasemissions.Intakingactiontoreducethoseemissions
,economicanalysissuggeststhattwoelementsareabsolutelyessential:"04 Theeffortmu
stbeglobal,toaddresstheglobalexternalityinherentinthenatureof (@ theproblem.

4(

#4(# "04Theeffortmustbeflexibleandmarketbased,toensurethatweachieveourobjecti

ves  inthemostefficientmannerpossible.

4(#4(# NeedforGlobalAction  p 4Climatec
hangeisaglobalproblemrequiringaglobalsolution.AsImentioned P earlier,nosingleco
untryhasanincentivetoreduceemissionssufficientlytoprotecttheglobalenvironmentag
ainstclimatechange.Eachhasaneconomicincentiveto freerideontheeffortsofothers.Ev
eniftheUnitedStatessharplyreduceditsemissionsunilaterallywithoutaninternational
agreementlimitingemissionsabroad,greenhousegasemissionsfromallothercountrieswou
Idcontinuetogrow,andtherisksposedbyclimatechangewouldnotbesignificantlyreduced.
[tisimportanttoemphasizethatemissionsofdifferentgasesanyplaceintheworldhavevery
similareffectsonglobalclimate.4 Thethreatofdisruptiveclimatechangehasledtocoor
dinatedinternationaleffortstoreducetherisksofglobalwarmingbyreducingemissionsof
greenhousegases.AlandmarkinternationalagreementtoaddressglobalwarmingwastheFram
eworkConventiononClimate ,'* ChangesignedduringtheEarthSummitinRiodeJaneiroin|
992.Thisconventionestablishedanobjectiveoflimitinggreenhousegasconcentrationsan
dcalleduponindustrialcountriestoreturntheiremissionsto 1990levelsby2000.Sincethe
n,ithasbecomeclearthattheUnitedStatesandmanyotherparticipatingcountrieswillnotm
eetthisvoluntarygoal;quitethecontrary,emissionlevelshavecontinuedtorisenotfalla
mongbothdevelopedanddevelopingcountries.4Toaddressthelackofprogressamongmanyi
ndustrializedcountriestowardmeetingtheRioobjective,theUnitedStatesandapproximat
elyl60othernationsagreedinnegotiationsheldinKyoto,Japan,lastDecember,toreduceem
issionsofgreenhousegases. TheKyotoProtocol,whichrequirestheadviceandconsentofthe
Senate,wouldplacebindinglimitsoneachindustrialcountry’scombinedemissionsofthesi
xprincipalcategoriesofgreenhousegases:carbondioxide(CO2),nitrousoxide(N20),meth
ane,sulfurhexafluoride,perfluorocarbons,and P hydrofluorocarbons.Theselimitsapp
lytothe38socalledAnnexIcountries,whicharetheindustrializedcountries,definedtoin
cludeRussia,Ukraine,andmostEasternEuropeancountries.4UndertheKyotoProtocol,ea
chindustrialcountrysbaselineisits 1990emissionsofCO2,methane,andN2Oanditschoiceo
£19900r1995levelsoftheotherthreecategoriesof " gases.TheUnitedStatesagreedtoat
argetof7percentbelowthisbaselinebytheperiodbetween2008and2012. XXX XGiventhechang
esinthedefinitionofthebaselineforthethree p&!$ long-livedchemicalcompounds(HFCs
,PFCsandSF6)from1990to1995combinedwithachangeinthewaysinksareaccountedforintheb
aseline,theactualreductionrequiredintheU.S.isnomorethan2-3%morethanthePresident
originallyproposedastheU.S.negotiating ,"'* position #X XXX <#ThetargetsfortheEur
opeanUnionandJapanare8percentand6percentbelow 1990 levels,respectively.Australi
a,NewZealand,Norway,Russia,andUkraineallhavelimitssomewhatlessambitiouswhenphra
sedascutsrelativetotheir1 990levels.Insum,overtheperiodfrom2008t02012,theindustr
ialcountriesareexpectedtoreducetheiraverageemissionsofgreenhousegasestoaboutSpe
rcentbelowtheirl 990levels. XX 0 XX4ThePresidenthasmadeclearthathewillnotsubmi
ttheKyotoProtocoltotheSenate
withoutmeaningfulparticipationfromkeydevelopingcountries(whoarenotincludedinAn
nexl).4Thereareseveralreasonswhymeaningfulparticipationfromdevelopingcountrie
sisessential.First,developingcountriesareprojectedtocontributeamajorityofworlde
missionsaround2030underacontinuationofbusinessasusual. Withouttheparticipationof
developingeconomies,.effortsbytheindustrializedcountriestolimitemissionswillther
eforenotprovideadequateprotectionfromclimatechange.4Second,developingcountryp
articipationiscrucialbecauseitwouldpermitrelativelylowcostemissionsreductionsto



beinternationallyrecognizedasasubstituteformoreexpensiveemissionsreductionsthat
mightotherwisebeachieveddomesticallybyU.S.companiesandthoseinotherindustrialize
dcountries.Sincegreenhousegasemissionshavethesamebasic " impactontheclimater
egardlessofwheretheyoccur,emissionreductionsindevelopingcountrieshavethesameenv
ironmentalbenefitasreductionsintheU.S.Butthesereductionsaremuchlesscostlythanre
ductionsintheU.S.orinotherdevelopednations,becauseoftheveryinefficientandcarbon
intensiveusesofenergyinthesecountriestoday.ltthusmakessense,frombothanenvironme
ntalandaneconomicperspective,toincorporateemissionsreductionsin ,”'* developing
countriesintotheinternationalsystem.4Third,principlesofbasicfairnesssuggestal
lcountriesshoulddotheirpart,depending,inpart,ontheirabilitytocontributetothesol
ution.Thusevenpoorcountriesshouldparticipate,althoughthelackofresourcesinsuchco
untriesmay limittheextentoftheirparticipation.4SomehaveexpressedfearsthattheKy
otoProtocolmightadverselyaffectthecompetitivepositionofAmericanindustry.Evaluat
inghowtheKyotoProtocolcouldaffectcompetitivenessofafewspecificmanufacturingindu
striesespeciallythosethatareespeciallyenergyintensive,suchasaluminumandchemical
siscomplex.Theanswerdepends,inpart,ontheimpactoftheagreementonenergyprices,whic
hwewillshortlyaddress.Ingeneralitisdifficulttoundergoastructuralchangeintheecon
omywithouthavingtheeffectofexpandingsomesectorsandcontractingothers.Buttoprovid
esomeperspectiveonthisissue,considerthefollowingfacts.First,onaverage,energycon
stitutesonly2.2percentoftotalcoststoU.S.industry.Second,energypricesalreadyvary
significantlyacrosscountries.Accordingtothe1997Statistical Abstract,forexample,i
n1996premiumgasolinecost$1.28pergalloninthe @ UnitedStatesbutonly8centspergallo
ninVenezuela.Similarly,gaspriceswere$3.7 1 pergalloninSwitzerlandand$4.4 1 pergallo
ninFrance.Electricitypricesalsovarysignificantly:intheU.S.theywereScentsperkilo
watthourin1995, afractionofpricesinSwitzerlandof13centsperkilowatthour. YetU.S.in
dustryisnotmovingenmassetoVenezuela,norisSwissindustrymovingtotheUnitedStates. T
hird,roughlytwothirdsofallemissionsarenotinmanufacturingatall,butintransportati
onandbuildings,sectorswhich,bytheirverynature,areseverelylimitedintheirabilityt
orelocatetoothercountries. Wethereforebelieveweneed  ,"'* developingcountrypartic
ipationbecausetheproblemisglobalandcosteffectivesolutionsareessential,thantoavo
idadverseeffectsoncompetitiveness. XXX XX XXXFlexibilityandMarketMechanisms  p 4A
globalsolutionisthuscriticaltotheglobalproblemofclimatechange.Globalizing P
thesolutionisnot,however,enoughbyitself. Wemustalsoensurethatoureffortstoreduce
globalgreenhousegasemissionsreductionsinthemostefficientmannerpossible. Thenatur
eoftheclimatechangeproblemsuggeststhreebasicmethodstolowercostsofachievinggiven
levelsofenvironmentalprotection. Theycanbecharacterizedintermsofthreecategorieso
fflexibility:(1) whenflexibility;(2) whatflexibility;and(3) whereflexibility,wh
ichmaybethemostimportantofall. Suchmethodshavelongbeenchampionedbyeconomistsinte
restedinincreasingtheefficiencyofprotection.Indeed,over2,500economistsfromacade
mia,industry,andgovernmentalikeurgedsuchapproachesinalettertheysignedlastyearad
vocatingactiononclimatechange:04 Economicstudieshavefoundthattherearemanypote
ntialpoliciestoreducegreenhousegasemissionsforwhichthetotalbenefitsoutweighthet
otalcosts...Themostefficientapproachtoslowingclimatechangeisthroughmarketbasedp
olicies.

4(#4(# 1. Whenflexibility(timing)4Firstis whenflexibilityortiming.Si
nceclimatechangeisalong-termproblem,theexacttimingofemissionsreductionsis,withi
nsomerange,notofprimaryimportance. Thusthefreedomtodelayoracceleratereductionswi
thinanagreedupontimeframewhileensuringcredibilityofemissionsreductionslowerscos
ts.4AsaresultofU.S.leadership,theKyotoProtocolincorporatesthisprincipleof whe

n ,'* flexibilityinfourways:"04First,theinitialemissionsreductionsarelesssev
ere,andtheperiodoverwhichthey occurendsmuchlaterthanwhathadbeenproposedbymanyo
thercountries.Byadoptingagradualandcrediblepathofreductionsintheearlyyears,we
cangreatly P
reducecostssuchasthosefromprematurelyscrappingcoalfiredelectricityplants,while



attainingthesameultimateenvironmentalgoals.

4(#4(# "04Second,undertheKyotoPro

tocol,theemissionstargetisnotspecifiedintermsofa (@ specificyear,butratherinter
msofanaverageoverafiveyearperiod(20082012).Averagingoverfiveyears,insteadofrequ
iringcountriestomeetaspecifictargeteachyear,canlowercosts,especiallygivenanunce
rtainfuture. Theaveragingcansmoothouttheeffectsofshorttermeventssuchasfluctuatio
nsinthebusinesscycleandenergydemand,orhardwintersandhotsummersthatwouldincrease
energyuseandemissions.

4(#4(# "04Third,thereisallowancefor bankingemissionred

uctionswithinthe20082012 * commitmentperiod,foruseinasubsequentcommitmentperiod
[althoughtheemissiontargetsofthesubsequentperiodshavenotyetbeenspecified].

4(#4

(# "04Fourth,CDMcreditsachievedbetween2000and2008maybebankeduntil2008to " 20
12.

4(#4(# 2. Whatflexibility(gasesandsinks)4 Thesecondtypeofflexibilityis wha
tflexibility,alongtwodimensions. XXXXThefirstis P(#& theinclusionintheagreement
ofallsixgreenhousegases.Emissionsofdifferentkindsofgases,notjustcarbondioxide,c
ontributetothegreenhouseeffect.SincethelPCChasdeveloped ,"* conversionfactorsf
orallgreenhousegasesbyestimatingtheirglobalwarmingpotentials,reductionsinemissi
onsofonegascanbeusedtosubstituteforincreasesinemissionsofanotherbyanamountthath
asequivalentenvironmentaleffects. AgainatU.S.urging,allsixgasesareincluded,while
JapanandtheEUhadinsisteduntiltheendoncoveringonlythree. ThustheU.S.succeededinha
vingtheKyotoProtocolstipulatethatcountrieswithbindingtargetsaretoreducetheirtot
algreenhousegasemissionsbycertainpercentages,butdoesnotrequirespecific
reductionsforspecificgases.Sinceamoleculeofsulfurhexafluorideis23,900timesmore
potentover 100yearsthanamoleculeofCO2,itmaybecheapertoachievethesame

environm

entalbenefitbyeliminatingonemolecularunitof SF6thannearly24,000unitsof CO2. 4S
omeinitialanalysisindicatesthatastrategyofreducingnonCO2greenhousegas emission
sgasesbyagreaterpercentthanCO2emissionscouldlowerreducepricesbyasmuchas | Opercen
t.  p Thusallowingcountriesflexibilityinwhatgasestheyreduceessentiallytradingemi
ssionsreductionsacrossgasescanhelplowersignificantlythecostsofmeetingtheirtarge
ts.4Thesecondsourceof whatflexibilityisthetreatmentofsinks,i.e.,landuseactivi
tiesthatpromotetheremovalofcarbonfromtheatmospherethroughthegrowthofplants. Atth
eurgingoftheU.S.delegation,sinkscanbeusedtooffsetemissionstargets.Promotingsuch
sinksthroughafforestationandreforestationmayreduceatmosphericconcentrationsofCO

2 " atmuchlowercoststhanreducingemissionsofgreenhousegases. XXX X3. Whereflexib
ility(international) p&!$ 4Thethirdtypeofflexibility,andperhapsthemostimporta
nt,iswhereflexibility(international).Asthavealreadyemphasized,emissionshavethes
ameenvironmentalconsequencesregardlessofwhereintheworldtheyoccur. Therefore, thel
east-costapproachto  ,"* controllingclimatechangeistoreduceemissionswhereversuc
hreductionsarecheapest. TheKyotoProtocol,becauseofU.S.insistenceandpersistence,i
ncludesthreeimportantcost-savingprovisionsofthisnature."04First,itprovidesthe
opportunityforcountriesthattakeonbindingtargetstotrade P
rightstoemitgreenhousegaseswitheachother. Thismarketinemissionspermitscouldensu
rethatemissionsreductionsoccurwheretheyareleastexpensivewithintheindustrialcoun
tries.Inparticular,U.S.companiescouldpurchaseemissionsreductionsinotherparticip
atingcountrieswhendoingsowouldreducetheircoststhusloweringcostswithoutaffecting
thelevelofenvironmentalprotection. Whilecurrentlyonlyindustrializedcountrieshave
emissionscaps,thismechanismalsooffersanincentivefordevelopingcountriestotakeone
missionstargets.

4(#4(# "04Second,theagreementprovidesforJointimplementationb
yAnnexIcountries.Thus P ifsomecountriesdonotdevelopprogramstotradepermitsintern
ationally,U.S.firmscouldnonethelessimplementprojectsinthosecountriesforwhichthe



ycouldreceiveemissionsreductionscreditsintheU.S.
4(#4(# "04Third,theagreement
allowsindustrialcountriestoinvestin cleandevelopment  projectsinthedeveloping
worldandusetheseprojects'certifiedemissionsreductionstowardmeetingtheirtargets.
Manysuchcleandevelopmentprojectsmaybequitecheapintermsofthecostpertonofemission
savoided,ashasbeenillustratedbytheJointimplementationpilotprogramthatisalreadyi
nplaceintheU.S.
4(#4(# 4Detailsofhowtheseprovisionswilloperatewillbediscussed
infuturenegotiationssuchastheoneinBuenosAireslaterthisyear.Nonetheless,effectiv
einternationaltradingof ,”'* emissioncredits,Jointimplementation,andtheCleanDev
elopmentMechanismcanleadtosubstantialreductionsincostsrelativetoalternativepoli
ciesthatdonotexploitthepowerofmarketincentives. ToillustratebrieflytheabilityofU
.S.industrytoperformbeyondexpectationswhengivenappropriateeconomicincentives,co
nsiderfurtherEPAshighlyacclaimedsulfurdioxide(SO2)program,whichrelies,amongothe
rthings,onasystemof 0 tradeablepermitstoreduceemissionsofSO2fromelectricutilit
ies.TheSO2programhasbeen
successfulinseveralways:alargenumberofutilitiesparticipate,SO2emissionsandambi
ent (@ concentrationshavefallenandthecostsofreducingemissionsareconsiderablylow
erthanoriginallyforecast.4 Ashasbeenfrequentlynoted,theaveragecostofSO2emissio
nsreductionshas recentlybeensignificantlylowerthanwasoriginallyforecast,inpart
duetotheroleofincentivesinfosteringinnovation.Emissionpermitprices,currentlyata
pproximately$100pertonofSO2, P arewellbelowearlierestimatesofaround$250to$400pe
rton.4Tradingprogramsmaynotalwaysbringcostsavingsaslargeasthoseachievedbythe
" SO2program;tradingprogramswillnotalwaysbeaccompantedbythediscoveryofmuch @ ch
eapercontrolstrategies.However,theSO2experiencedemonstratesclearlyhowprogramsli
ke internationalpermittrading,Jointimplementation,andtheCleanDevelopmentMech
anismwillleadfirmstofindcheaperwaysofreducingemissionsthatcanleadtounexpectedly
lowcosts. XXXX  $" #XXXX/u#lV DifficultiesofEconomicAnalysisoftheKyotoProtocol
P(#& 4NowthatwehaveaProtocolevenifitisnotyetfullycompletenorreadyforthePres
identssubmissiontotheSenateitispossibletoexamineitinsomewhatmoredetailfrom  ,"'*
aneconomicperspective.But,onceagaintheinherentlimitationsofanysuchestimatesdes
erveemphasis.Suchlimitationsshouldnotbesurprisingtoyou:economistshaveadifficult
enoughtimeprojectingthebehavioroftheeconomyoverthenextquarteroryear,letaloneove
rthenexttwodecades.Thescaleoftheforecastingexerciseisthereforedaunting,andanysp
ecificresultsshouldbetreatedwithsubstantialcaution.4 Thedifficultiesassociated
witheconomicanalysisofclimatechangefallintothreebroadcategories.Firstaretheunce
rtaintiesthatstillremainoverthetermsoftheultimatetreaty,necessitatingassumption
sonwhichtheanalysisispredicated.Secondaretheinherentlimitationsofavailablemodel
stoanalyzeevenshorttermcostsandbenefits. Andfinallyisatopicdiscussedearlier:thei
mpossibilityofputtingasinglemonetarynumberonthelongtermbenefitsofclimatechangem
itigation,althoughtherewillclearlybeeconomicbenefitsofemissionreductions.Uncert
aintiesinthelnternational EfforttoCombatClimateChange 0 4TheKyotoProtocolwasan
historicaccomplishment,delineatingthebroadtermsoftheinternationalefforttoaddres
sclimatechange.ButalthoughweknowalotmorethanwedidbeforeKyotoabouthowthatinterna
tionalsystemcanwork,andthatinformsouranalysis,thereisstillmuchthatwedonotknow.
4First,someprovisionsraisecompleximplementationissues.Atissuehereisthetreatmen
tofsocalledsinksactivitiesthataffecttherateatwhichcarbonisremovedfromtheatmosph
ereand sequestered,e.g.,bytheplantingoftrees.4Second,thedetailsofanumberofite
msprimarilyconcerninginternationaltrading,theCleanDevelopmentMechanism,anddevel
opingcountriesarethesubjectoffurther ."* discussionsincludingfuturenegotiation
sinBuenosAiresnextfall,becausetheyhadnotbeendefinitivelysettledbytheendoftheKyo
totalks.4Finally,andmostimportantly, wehavenotyetnegotiatedinternationalagreem
entstolimitemissionsbeyondthe2012window.TheemissioncutsagreeduponatKyotoareonly
afirststeponalongjourney. Thefirststepthatweproposetotakeoverthenextl Syearsiscri



tical. Butthereasonitiscriticalisnotthat,byitself,itwillsolvetheclimatechangepro

blem
emissionsduringanygivendecadearesmallcomparedtothecumulativeconcentrationsinth
eatmosphere.Rather,thefirststepiscriticalbecausewecannottakethesecondandthirdst
epsuntilwehavetakenthefirst. Atthesametime,anyanalysisiscomplicatedbythelackofkn
owledgeoverwhatthesubsequentstepswillbe.InherentLimitationsofModels  p 4Inaddi
tiontotheseuncertaintiesaboutthedetailsoftheinternationalefforttoaddressclimate
change,aretheinherentlimitationsofthemodelsusedtoevaluatethateffort. Evenwithina
givenmodel,answersdependcriticallyontheprecisenatureofthequestionasked.Forexamp
le,thecostsofemissionsreductionsdependcriticallyontheextentofglobalparticipatio
nandinternationaltradingthatatreatyisassumedtofeature. Butinadditiontothedepende
nceoftheresultsfromagivenmodelonthepreciseassumptions,differentmodelscangivedif
ferentanswersevenwhenalltheassumptionsarespecifiedtobethesameaconcreteillustrat
ionoftherangeofuncertaintytowhichwemustassignthepredictionsofanyoneindividualmo
del.4Oneareainwhichtheuncertaintyisparticularlylargeisthepaceoftechnologicalp
rogressespeciallythediffusionofexistingenergyefficienttechnologies,butalsothede
velopmentofnewtechnologiesandtheextenttowhichthepacewillaccelerateinresponse  ,’
"* togovernmentprograms.Modelsandexpertsonclimatechangepolicytendtohaveawiderra
ngeofdisagreementonthescopeforspeedingthediffusionofexistingenergyefficienttech
nologiesthanonanyothersingleissue.4Furthermore,eachmodelhasstrengthsandweakne
sses;eachhasquestionstowhichitisbetterorworsesuitedtoanswer.Some,forexample,mod
eltheenergysectorindetail.Someallowforthefactthatacoalfiredpowerplantcannotcost
lesslybeconvertedtoonethatrunsonnaturalgas.Someshowtheeffectsofhypotheticaltaxc
utsmadepossiblebythenewrevenuesearnedthroughtheauctionofemissionspermits.Somear
ecapableofshowingrecessionsandbooms.Othersincludealongterm carboncyclemodelthat
cankeeptrackoftheaccumulationofgreenhousegasconcentrationsintheatmosphereandthe
irclimatologicaleffects.Somebreakdowntherestoftheworldintoregionsandsocanmodeli
nternationaltrade.Noonemodeldoeseverything,andthereforewemustnotrelyblindlyonth
eresultsofanyonemodelorsetofmodels.Professionaljudgementandeconomicintuition,al
ongwithdiplomaticassessments,arealsocrucial. BenefitsofAvertingClimateChange @
4Asdiscussedabove,itisevidentthatthebenefitsofavertingclimatechangearepotentia
llyimmense.Butwehavechosennottotrytoquantifytheminmonetary terms, inlightofthedif
ficultieswehaveenumerated. Theseincludetheuncertaintyofthesebenefits,theirtiming
andthereforetheextremesensitivityoftheresultstothechosendiscountrate,andthedepe
ndenceofbenefitsonemissionspathsafterthe2008t02012budgetperiodspecifiedinKyoto.

, '* V.AssessingtheKyotoProtocol 4Inordertoevaluatethelikelyneteconomicim
pactoftheKyotoProtocol,excluding thebenefitsofmitigatingclimatechangeitself,we
havedrawnuponavarietyoftoolstoassess p thevariouspossiblecostsandnonclimatebene
fitsoftheAdministration'semissionsreductionpolicy. Togiveawaythepunchline,ourcon
clusionisasfollows:thenetcostsofourpoliciestoreduceemissionsarelikelytobesmall,
assumingthosereductionsareundertakeninanefficientmannerandwearesuccessfulinsecu
ringmeaningfuldevelopingcountryparticipationaswellaseffectiveinternationaltradi
ng,andtheCleanDevelopmentMechanisminfuturenegotiations.Thatpotentialsmallnetpre
mium,evenexcludingthebenefitsofmitigatingclimatechange,ineffect,purchasesaparti
alinsurancepolicyagainstaseriousenvironmentalthreat.4Becausetheresultsfromany
modelmustbetreatedwithcaution,the Administrationhasemployedabroadsetofeconomicto
olstoassesstheKyotoProtocol. Wehavedrawnontheinsightsofawiderangeofmodelsoftheen
ergysectorandeconomyoverthenext25years,includingbutnotlimitedtotheresultsoftheS
tanfordEnergyModelingForumexercises,thel PCCsreviewoftheeconomicandsocialdimensi
onsofclimatechange theworkoftheOECDonEconomicDimensionsandPolicyResponsestoGlob
alWarming,andthestafflevellnteragencyAnalytical Teamanalysisproducedlastyear.Oth
ertoolsincludesimplerelevantstatistics, metaanalysessuchasworkbythe WorldResourc
eslnstitute,models,andbasiceconomicreasoning. Drawingonthisbroadarrayofanalytica
Itoolsiscrucialtoanintelligentevaluationofthepolicyalternatives.4Toourknowled



ge,nomodelwhetherusedinsidethegovernmentornothasyetbeensetuptoanalyzetheimplica
tionsoftheKyotoProtocol,sincethisagreementisonlyafew ,"'* monthsoldandremainsun
finished.Inparticular,nomodeliscurrentlydesignedtoassessK yotostreatmentofsinks,
orallsixgreenhousegases.Somemodelbuildersoutsidethegovernmenttendtotakeaslongas
severalyearstoincorporatechangesinpolicyparametersintotheirmodels.4Ourthinkin
ghasbeeninformed,however,bysimulationsconductedwiththeSecondGenerationModelofBa
ttelleLaboratories,oneoftheleadingmodelsinthefield. TheSGMisoneofthemodelsbestpo
sitionedtoanalyzetheroleofinternationaltradeinemissionpermits,whichweconsiderto
beacriticalelementoftheKyotoTreaty.However,theSGMdoesnotcoverallsixgasesinclude
dintheKyotoProtocolorincludearoleforsinks. WehaveusedtheSGMmodelasoneinputintoou
roverallassessmentoftheKyototreaty,buthaveattemptedtosupplementitsresultswithad
ditionalanalysistoaccountforsuchspecialfeaturesoftheagreementastheinclusionofsi
xgases,apossibletradingarrangementthatcouldincludeasubsetofthe AnnexIcountriesan
dtheCleanDevelopmentMechanism. Wewillsharewithyoutodaysomepreliminaryresultsofth
isanalysis.Totheextentpossible,wehavecomparedresultsobtainedwiththeSGMmodelwith
thoseofothermodellingefforts.4Mindfulofthelimitationsofanysinglemodel,weareea
gertoseefeaturesoftheKyotoProtocolassessedbyothermodelstoobtainabetterfeelforth
erangeofpossibleeffects. Thisworkisjustbeginningandmuchofitwillcontinuetogoonout
sidethegovernment.Forexample,theEnergyModelingForum,basedatStanfordUniversity,i
salongrunningmodel

comparisonexerciseinvolvingmanyoftheleadingclimatemodels. EMFiscurrentlystudying
P(#& howfeaturesoftheKyotolegallanguagecanbe

translatedintotermsrecognizabletoeconomicmodelers. Weexpectthatthegroupwillcondu
ctafullscaleanalysisoftheKyotoProtocol. TheEnergyModelingForumbelievesthatitsmem
berswillneedatleastuntilmidyeartoupdatetheirresults. VI. AssessingthePotential Co
stsofEmissionsReductions4lsaidinCongressionaltestimonylastJulythatwecandothi
ssmartorwecandothis @ dumb.lwasreferringtothepointthatthecostsofcuttingemissio
nscanbemuchreducedifflexible,marketbasedmechanismsareused.Oureconomicanalysishi
ghlightedtheimportanceofsuchflexible,marketbasedmechanismswhicharethereforerefl
ected,atthePresidentsinsistence,intheKyotoProtocolandourongoingdiplomaticstrate
gy.4WithintheKyotoProtocol,thismeansaninsistenceoninternationaltrading,Jointl
mplementation,theCleanDevelopmentMechanism,and,ultimately,onmeaningfuldevelopin
geountryparticipation.Domestically,thismeansthatweimplementanyemissionsreductio
nsthroughamarketbasedsystemoftradeableemissionspermits,whichensuresthatweachiev
e (@ reductionswherevertheyareleastexpensive.Butthisalsomeanstakingseriousandres
ponsiblestepsintheshortruntoprepareustomeetourobligationsinthelongerterm.4The
firstsuchstepistheinclusioninthisyearsbudgetofanaggressive,$6.3billionprogramof
taxcutsandR&Dinvestments$1.3billionmorethanthe$5billionpackagethePresidentpromi
sedinhisOctober22speechonthisissue. Thegoalisbothtostimulatethedevelopmentofnewe
nergysavingandcarbonsavingtechnologiesandtoencouragethedisseminationofthosethat
existalready. Theproposedpackagecontains$3.6billionoverthe  ,""™* nextSyearsintaxc
utsforenergyefficientpurchasesandrenewableenergy,includingtaxcreditsof$3,000t0$
4,000forconsumerswhopurchasehighlyfuelefficientvehicles,al Spercentcredit(upto$2
,000)forpurchasesofrooftopsolarequipment,a20percentcredit(subjecttoacap)forpurc
hasingenergyefficientbuildingequipment,acreditupto$2,000forpurchasingenergyeffi
cientnewhomes,anextensionofthewindandbiomasstaxcredit,anda 1 Opercentinvestmentcr
editforthepurchaseofcombinedheatandpowersystems. Thepackagealsocontains XXX X$2.7
billionoverthenextSyearsinadditionalresearchanddevelopmentinvestments (@ coveri
ngthefourmajorcarbon-emittingsectorsoftheeconomy(buildings,industry transportat
ion,andelectricity),pluscarbonremovalandsequestration,Federalfacilities,andcros
scuttinganalysesandresearch.OneexampleoftheR&DeffortisthePartnershipforaNewGene
rationofVehicles(PNGV).PNGVisagovernmentindustryefforttodevelopattractive,affor



dablecarsthatmeetallapplicablesafetyandenvironmentalstandardsandgetuptothreetim
esthefuelefticiencyoftodayscars.InFY99,thecombinedproposalforPNGVis$277million,
upfrom$227millionappropriatedinF Y 98.Similargovernmentindustryeffortsareproposed
todevelopmoreefficientdieselenginesforbothlighttrucksandheavytrucks.4Asecondr
esponsiblestepentailsindustrybyindustryconsultationstoprepareemissionreductionp
lansinkeyindustrialsectors. TheAdministrationwillworkinpartnershipwithindustryto
identifywaysinwhichtheFederalgovernmentmightremoveregulatoryhurdlesthatdiscoura
geenergyefficiency.Inaddition,DOEwillspearheadacomprehensiveefforttoimprovethee
nergyefficiencyoftheFederalgovernmentsownoperationsandpurchases.4XXX  XThethir
dstepisthepromotionofanenvironmentallyresponsibleelectricity  0*%( restructuring
bill,whichthePresidentidentifiedaspartofhisdomesticclimatechangepackage ,"'* in
hisaddresstotheNationalGeographicSocietyonOctober22. Anelectricitysectorfreedfro
mgovernmentregulationwouldbeamoreefficientenergysector.Coststoconsumerswouldfal
l.Inaddition,strongerincentivesforimprovedgenerationefficiencyinconjunctionwith
appropriatemarketbasedprovisionscouldachievemodestreductionsinemissions.Areason
ableoverallestimateofthecontributionoffederalelectricityrestructuringtotheresto
fthePresidentsprogramtoaddressclimatechangeisthatitwouldmakefurtherprogresstoth
esameemissionreductiongoalsatacostsavingofroughly$20billionperyear. Thesestepssh
ouldbetakenregardlessofKyoto,becausetheymakesenseintermsofenergyefficiency.Butt
heyhavetheaddedbenefitofpreparingusforKyoto.EstimatedReductioninCostsfromAnnex|
Trading 4Inthelanguageofthetreaty, Annexl,isthesetofcountriesthathaveagreedt

o  ptakeonbindinglimitationsinemissionsofgreenhousegases.Evenwithoutmeaningfuld
evelopingcountryparticipationwhich,again,thePresidenthasemphasizedisessentialbe
forethetreatywouldbesubmittedforratificationcostscouldbereducedsubstantiallybye
missiontradingamongtheAnnexIcountries. Toprovidesomeindicationofthepossibleeffic
iencyimprovements,RussiaandUkraineconsumesixtimesasmuchenergyperdollarofoutputa
sdoestheUnitedStates.Suchlargeinternationaldifferencesinenergyefficiencysuggest
thatadoptionofexistingU.S.technologywouldyieldverylargeemissionsreductionsinthe
secountries.4EstimatesderivedfromtheSGMmodelconfirmthatemissionstradingamongA
nnexlcountriescanreducethecosttothe UnitedStatesofachievingitstargetsfor20082012
emissionsbyabouthalfrelativetoasituationinwhichsuchtradingwasnotavailable. This

,"'"* conceptofcostsismeanttocaptureaggregateresourcecoststotheUSeconomy,includi
ngthecosttodomesticfirmsofpurchasingemissionpermitsfromothercountrieswhereemiss
ionreductionsmaybecheaperthanintheUnitedStates.Althoughtheseestimatesreflectide
alizedinternationaltradinginefficientmarkets,theoverallconclusionisclear. Thedra
maticreduction P
incostspotentiallyavailablefromAnnexItradingwithintheSGMmodelcuttingthecostsin
volvedbyhalfhighlightswhythePresidentinsistedthatinternationaltradingbepartofth
eKyotoProtocol;andwhyitsachievementbyournegotiatorsinKyotowassuchanimportant @
accomplishment.Estimatedreductionincostsfromumbrellatrading  4Onepossibility
thatemergedinKyoto,whichnoneofusforesaw,wastheidea  developedtherebytheU.S.dele
gation,thattheUnitedStatesmightundertaketradingwithasubsetofAnnexIcountries,dub
bedthe umbrella.CountriesthathaveexpressedinterestintheumbrellaincludetheUnited
States,Australia,Canada,NewZealandandRussia,withstrongindicationsofinterestfrom
someothers.ThissubsetofAnnexIcountriessharesacommoninterestinpromotingmarketbas
edmechanisms,mostspecifically,fullyflexiblerulesforinternationaltradingofemissi
onspermits.4ltistooearlytostatethepreciseformtheumbrellawilltake. Butwecanenvi
sionanumberofpotentialbenefits. Theumbrellacould,forexamplegreatlyreducecoststot
heU.S.ResultsthatwehavederivedfromvariousSGMsimulationsofefficientinternational
trading p&!$ suggestthat,relativetothesituationinwhichthereisnotradingatall,the
umbrellacanreducecostsbyanestimated6075percent,dependingonwhethertheformerWarsa
wPactcountries 0*%( fallwithintheumbrella. TheKyotoProtocolclassifiesthesecountr
iesoutsideoftheEUbubble ,"* forthefirstbudgetperiod20082012.Estimatedreduction
incostsfromdevelopingcountryparticipation 4Thenextconsiderationisparticipati



onbydevelopingcountries. ThePresidenthas  p saidthathewillnotsubmitthetreatyforra
tificationwithoutmeaningfulparticipationbykeydevelopingcountries.Suchparticipat
ionwouldfurtherreducethecostsinvolved.4 Thesubstantialpotentialgainsfrommeanin
gfuldevelopingcountryparticipationarehighlightedbythesignificantbenefitsthatwil
llikelyaccruefromthelimitedrolethatthedevelopingcountrieshavealreadyagreedto:th
eCleanDevelopmentMechanism(CDM),modeledafterthe U.S.jointimplementationconcept. T
heCDMcannotrealisticallybeexpectedtoyieldallthegainsofbindingtargetsfordevelopi
ngcountries,butitmightshavecostsbyroughlyanother20to25percentfromthereducedcost
sthatresultfromtradingamongAnnexIcountries.4Anotherpossibilityisthatwepersuad
esomeofthekeydevelopingcountriesthatarethelargestemitterstocommittotargets,anda
[lowustobuyemissionreductionsfromthosepaths.SimulationswiththeSGMmodelsuggestth
atfullparticipationbynonAnnexlcountries @ couldcutroughly55percentoffthereduced
coststhatresultfromAnnexItrading. Theactualcostreductionwoulddependontheextentof
developingcountryparticipationthatisultimatelyobtained,aswellastheeffectiveness
ofinternationaltradingarrangements. Themore  $" developingcountriesthattakeonmode
stbindingtargetsandtradeininternationalpermitmarkets,thelowerwillbecosts.4The
secostsavingopportunitiesarefundamentaltenetsoftheU.S.position. ThepromiseofKyot
ocannotbeachievedwithouteffectiveemissionstrading.Moreover,ifwedo , '* notgetme
aningfulparticipationbykeydevelopingcountries,wewon'tsubmitthetreatyforratifica
tiontotheSenate.So,whileouranalysismaybepredicatedonsomeambitiousconditionsconc
erningtradinganddevelopingcountryparticipation,itisexactlythoseconditionsthatfo
rmthefoundationoftheU.S.positionininternationalnegotiationsincludingthoseatBuen
osAires.AccountingforCarbonSinks
4Theprecedingdiscussionhasemphasizedtheimportanceoftradingarrangementsandthe
CDM.Inreachinganoveralleconomicassessment,itisalsoimportanttofactorinthepotenti
alroleofcarbonsinks.Again,theU.S.delegationobtainedanovelconcept,thatcarbonabso
rbingactivitiescalledsinkscouldbeusedtooffsetemissions. Thearrangementsconcernin
gcarbonsinksintheKyotoProtocolhavereceivedlessattentionthantheymerit. TheK yotoPr
otocolspecifiesthatremovalsofCO2bysinkscounttowardmeetingthetarget. TheKyoto P P
rotocolcountsthenetemissionseffectsofthreesinkactivitiesafforestation,reforesta
tion,anddeforestation. Verypreliminaryestimatesoftheimplicationsforthe UnitedStat
esoftheKyotoprovisiononsinksindicatethatcarbonsinkscouldcompriseasignificantpor
tionofthetotalrequiredemissionsreductions.Moreover,decreasingtherequiredemissio
nsreductionby,forexample,10%wouldlikelyresultincostsavingsgreaterthan 10%.
4Eventhisestimateoftheeffectofsinksisconservativeinonerespect:itisbasedon ~ $"
anassumptionforsinkactivityintheU.S.overthe20082012period,andnoassumedbenefitsf
romsinkselsewhereintheworld. Verypreliminaryestimatessuggestthatincorporatingthe
gainsfromsinksthroughouttheworldcansubstantiallyreducethecostsofmeetingtheKyoto
0*%( target,ontopofthegainsfromtradingamongAnnexIcountries.(Furthermore,nomode
lhasyet ,”'* eventriedtotakeintoaccountthatgovernmentpoliciescanhelpincreasethe
activitiesqualifyingasallowablesinks,likesometreeplanting.)Becausethequantitati
veuncertaintyissolarge,wedonotyethaveanestimatewithwhichwearecomfortable.Butwee
xpectthatcompletemodellingoftheKyotoprovisionpertainingtosinkswilllikelyhavefav
orableandpotentiallylargeeffectsonprojectedcosts.Accountingfortheroleofimprovem
entsinenergyefficiency °
4 AnotherissueinanalyzingtheKyotoprotocolconcernsfutureimprovementsin - @ ener
gyefficiencyduetoinnovationanddiffusionofexistingtechnology. Theparameterthatfig
uresmostprominentlyinanalysisofenergyefficiencyistherateofimprovementinthesocal
ledAutonomousEnergyEfficiencyIndex(AEEI),thatistherateatwhichthetotaluseofenerg
yfallsrelativetoGDP.Aplausibleassumptiononthe AEElisanimprovementof1.0percentper
year.Reflectingaconservativeinterpretationofthe 1 Syearimpactofvariousclimatechan
geinitiatives,thisisonlyasmallincreaseabovethe0.9percentnumberinthe Energylnform
ationAdministrationsAnnualEnergyOutlook. Thatassumptionisnotthemost ~ * optimistic



outcomethatmightoccur.Someauthoritiesinthefieldotenergypolicyforecastmorerapidt
echnologicalprogress.ExpertsatfivenationallaboratoriesmanagedbytheDepartmentofE
nergy.usinganengineeringapproachratherthananeconomicparadigm,foundthatathirdoft
heemissionsreductionsnecessarytoreturnto 1 990levelsby2010couldbeachievedthrought
headoptionofexistingenergyefficienttechnologiesatnonetresourcecost,orevensomesa
vings.TheNational AcademyofSciencesreachedqualitativelysimilarconclusionsinal992
report.4ThePresidentsFY 1999budget,aslhavenoted,includesa$6.3billionpackageof

, "* taxcutsandR&Dinvestmentsintendedtospurthediscoveryandadoptionofnewtechnolo
gies.IftheAdministrationissuccessfulinthiseffort,therateofimprovementinenergyef
ficiencycouldriseandsuchimprovementswouldlowerthecostofmeetingourKyototarget.Fo
rexample,publishedresultsbasedonSGMmodelsimulationswithdifferentassumedratesofA
EEIsuggestthatanincreaseinthe AEEIof25percentcouldleadtodeclinesinthepermitprice
ofapproximately40percent.4Ourjustificationforincorporatingintoourassessmentas
mallassumedimpactofAdministrationtechnologypoliciesissomewhatanalogoustotheAdmi
nistrationsrationaleforemployingmainstreameconomicassumptionsinourbudgetforecas
ts:inthepresenceofuncertainty,weareconservativeinourestimatesofthespeedwithwhic
htheeconomywillgrow,taxreceiptswillrise,andthebudgetwillimprove. Thatway,anyrevi
sionsorsurprisesthatoccurarelikelytobeinthepleasantdirection.Inthisinstance,wep
rudentlyandconservativelyassumethattherewillbesubstantialdelaysbetweeninvestmen
tsinnewtechnologyorthediffusionofexistingtechnology,andthereturnstosuchinvestme
nts.4Moreover,attherecentautomobileshowinDetroit,GeneralMotorsannouncedthatit
hasdevelopedahybridbasedvehiclethatcanachievefuelefficiencyof80milespergallon,a
ndthatthiscarcouldbeincommercialproductionwithinafewyears.Fordalsoexhibitedapro
totypeofalightweighthighlyfuelefficientsedanthatcouldbeincommercialproductionby
themiddleofthenextdecade. Theseannouncementsfollowedanearlierbreakthroughannounc
edbyDOEanditspartnersofafuelcellthatcouldrunongasolineanddoublecurrentfuelecono
mywhilereducingconventionalairpollutionemissionsby90percent.Thesetechnologicala
dvanceshavebeenmadepossiblethroughtheeffortsofthePartnershipforaNew  ,"'* Genera
tionofVehiclesbetweentheAdministrationandtheU.S.autocompaniesandtheirsuppliers.
4Suchprogressmaybereplicatedinothersectors.VCRsandT Vs,whileswitchedoff,consum
eabout$ 1 billionworthofelectricityannually. EP Ahasestablishedapartnershipwithmajo
rmanufacturersthathasagoalofachievinguptoa70percentreductioninenergyuseby VCRsan
dTVswhiletheyareswitchedoff,withoutsacrificingproductquality,usefulness,orincre
asingcosts.Thispartnershipofferspromiseofsubstantialimprovementsinenergyefficie
ncy.NonClimateBenefits 4Afinalfactorthatshouldbeincludedinanycomprehensiveas
sessmentofthe  economicimplicationsoftheKyotoprotocolarethebenefitsoftheagreeme
nt.Theliteraturehasemphasizedthatanyrelativepriceshiftsthatprovenecessarytoredu
ceemissionsshouldproducenonclimatebenefitsinthreeareas:trafficcongestion,highwa
yaccidents,andairpollutionunrelatedtoclimatechange. Thesebenefitsarehardtoquanti
fypreciselybutarepotentiallysignificant:ourroughestimatessuggestthatthesethreeb
enefitscouldoffsetapproximatelyaquarteroftheresourcecostoftheclimatechangepolic
y.Synthesis " 4Acomprehensiveevaluationof-’ h4X-theeconomicimpactoftheKyotoP
rotocolmustintegrateallofthefactorsdescribedabove:relianceonflexiblemarketbased
mechanismsdomestically;internationaltradingandJointimplementationamongAnnexIcou
ntries;theCleanDevelopmentMechanism;meaningfuldevelopingcountryparticipation;th
epotentialcostmitigatingroleofincludingsixgasesandcarbonsinks;thebenefitsofelec
tricityrestructuring; ,"™* andemissionsreductionsachievedasaconsequenceofotherp
roposedAdministrationclimatechangeinitiatives. Assumingthateffectivemechanismsfo
rinternationaltrading,JointimplementationandtheCleanDevelopmentMechanismareesta
blished,andassumingalsothattheU.S.achievesmeaningfuldevelopingcountryparticipat
ion,ouroverallassessmentisthattheeconomiccosttotheUnitedStatesinaggregateandtot
ypicalhouseholdsofattainingthetargetsandtimetablesspecifiedintheKyotoProtocol,w
illbemodest. Thisconclusionthattheimpactwillbemodestisnotentirelydependentupon
,butisfullyconsistentwith,formalmodelresults.lhavepreviouslyemphasizedthelimita



tionsofrelyingonanysinglemodelinassessingtheeconomicimpactoftheKyotoProtocol,an
dcontinuetoviewanysuchresultsasjustoneinputintoanoverallanalysis.Butitisworthem
phasizingthatmodelresultsreflectingthedetailsoftheKyotoProtocolareconsistentwit
hourconclusion.Forexample,undertheassumptionsofeithertradingundertheumbrellaorw
ithinAnnexl,theCDMandpermittradingwithdevelopingcountries,estimatesderivedusing
theSGMmodel,whichadjustfortheinclusionofsixgasesandassumelittlebankingofcredits
beyond2012,suggestthattheresourcecostsofattainingtheKyototargetsforemissionredu
ctionsmightamountto$7to$12billionperyearin2008t02012. Thisimpliesthatoverallcost
s,excludingnotonlyclimateandnonclimatebenefits,butalsosuchcostmitigatingfactors
assinksandpayoffsfromthePresident'selectricityrestructuringandclimatechangeinit
iatives,wouldreachroughlyonetenthofonepercentofprojectedGDPin2010.Amoretangib
lemeasureofcostsistheestimatedeffectsonenergyprices.Excludingtheimpactofelectri
cityrestructuringandtheancillarybenefitsofmitigationandbetterforestmanagement,t
heSGMbasedestimate,correspondingtothegrossresourcecostestimatecited ,™'* above,
isanemissionspriceintherangeof$ 14to$23pertonofcarbonequivalent. Thistranslatesin
toanincreaseinenergypricesbetween2008and2012atthehouseholdlevelofbetween3andSpe
rcent,anincreaseinfueloilpricesofaboutSto9percent,naturalgaspricesof3toSpercent
,gasolinepricesof3to4percent(oraround4to6centspergallon),andelectricitypricesof
3to4percent. Thisincreaseinenergypricesatthehouseholdlevelwouldraisetheaverageho
useholdsenergybillintenyearsbybetween$70and$ 1 10peryear,althoughsuchpredictionsm
aynotbeobservablebecausetheywouldbesmallrelativetotypicalenergypricechanges,and
nearlyfullyoffsetbyelectricitypricedeclinesfromFederalelectricityrestructuring.
Inparticular,thisincreaseinenergypricesissmallrelativetotheaverageofyear toyea
rrealenergypricechangesexperiencedbyU.S.consumerssince 1960:suchannual  changesh
aveaveraged3.8percent.Inaddition,by20082012,theanticipated 1 Opercentdeclineinele
ctricitypricesfromtherestructuringthatispartofourclimatechangeagendaisprojected
toleadtoexpenditurereductionsofabout$90peryearfortheaveragehousehold.

Ashighlightedearlier,therearesubstantialbutunavoidableuncertaintiessurrounding

" estimateslikethese.Forexample,theestimatejustdiscussedispredicated,amongother
things,onthedevelopingcountryparticipationthatweareinsistinguponasaconditionfor
ourratifyingtheKyotoProtocol,butwhichisnotyetpartofthatProtocol,andoneffectivei
nternationaltrading.Moreover,othermodelswillyieldotheranswersandmuchworkremains
tobedonebythemodelingcommunitytotesttherobustnessoftheseresults.Preliminarycomp
arisonsoftheSGMmodeltothefewothermodelsthathaveattemptedtoevaluatetheKyotoaccor
d,suggestthatitspredictionsconcerningtheimpactoftheKyotoProtocoloncarbonpermitp
ricesareneitherthemostconservativenorthemostoptimisticofthemodelsthathavebeende
veloped. , '* ThepredictionsoftheSGMmodelarerobustinthesensethatvirtuallyallene
rgymodelsrevealthepotencyofeffective,flexible,domesticandinternationaltradingme
chanismstoreducesubstantiallythecostandenergypriceimpactofmeetingtheKyototarget
s.Ofcourse,themostimportantfactorthathasbeenleftoutoftheaboveassessmentistheb
enefitofmitigatingclimatechangeitself. Afullcostbenefitanalysiswouldincludemitig
ationinthebenefitscolumn.Theonlyreasonwehavenotdoneso,explainedrepeatedlyabove,
isthedifficultyincomingupwithanumbertocapturethemonetarybenefits.Butnobodyshoul
dlosesightofourultimateobjectivekeepingourplanetthehospitablehomethatweenjoytod
ay.Effectsonemploymentandaggregateoutput Sofarwehavesaidnothingaboutjoblosse
sresultingfromclimatechangepolicy.  Althoughtheremaybejobgainsinsomesectorsandj
oblossesinothers,wedonotanticipateanysignificantaggregateemploymenteffectifweac
hievetheconditionswehavediscussed. Theeffectsonenergypricesdescribedabovewillocc
uronly 10to 1 4yearsinthefuture.Notonlyaretheseeffectssmallrelativetohistoricalvar
iationsinenergyprices,andoffsetbyotherpolicieslikeelectricityrestructuring,they
wouldoccursufficientlyfarinthefuturetoenablemonetarypolicytokeeptheeconomyopera
tingatitspotential.Inenergyintensivesectorssomeemploymentreductioncouldoccur,al
thoughgiventheverysmallpredictedchangeinenergyprices,impactsinmostsuchsectorsar



eapttobeminimal.Furthermore,alargenumberofjobswillbecreatedinothersectorsmanyof
themhightechjobspayinghighwages. ThePresidentisfirmlycommittedtoassistinganywork
erswhoareadverselyaffectedduringthetransitiontoaclimatefriendlyeconomy. ,"* V
I1.Conclusion Inconclusion,theKyotoProtocolandthePresidentsgeneralapproacht
oclimatechangereflecttheinsightofeconomicanalysis. TheKyotoProtocolincludeskeypr
ovisionsoninternationaltradingandCleanDevelopmentprojects. ThePresidentsapproach
reliesonmarketincentivesfirst,withasystemoftaxcutsandR&Dinvestments,andthenlate
rwithamarketbasedsystemoftradeablepermitstoensurethatourobjectivesareachievedas
efficientlyaspossible.Ouroverallconclusionisthattheeconomicimpactofthe Protoco
Iwillbemodestundertheconditionswehaveidentified. Thepurposeofthistestimonyhasbee
ntoexplainthereasoningunderlyingthisconclusion,whichdrawsinsightsfromnotonlythe
forecastsofindividualmodels,anyoneofwhichhasitsownstrengthsandlimitations,butal
soabroadvarietyofadditionalanalyses.llookforwardtocontinuingtoworkwithmembers
ofthisCommittee,aswellasotherinterestedparties,infurtheranalyzingtheKyotoProtoc
olandevaluatingtheneteffectsofreducinggreenhousegasemissions.Itismyhopethatecon
omicanalysiswillcontinuetoplayakeyroleindesigningpoliciesinthisarea.Ilwelcomey

ourquestions. END ATTACHMENT 1
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you,Mr.Chairman. ThePresidenthassaidthatwecanworktoavertthegravedangersofclimate
change,whileatthesametimemaintainingthestrengthofoureconomy.lagreeandampleasedt
ohavethisopportunitytoappearbeforetheCommitteetoelaborateonthe Administrationsvi
ewsontheseissues. TheinternationalagreementthatwasreachedinKyotothispastDecemb
erisacrucialstepforwardinaddressingglobalclimatechange. Butitisonlyonestepinajou
rey.Sincetheinternationalefforttoreducegreenhousegasemissionsisstillinsomeresp
ectsaworkinprogress,itisnotyetpossibletoprovideafullauthoritativeanalysisofit.M
anyofthespecificsinseveralcrucialareasarenotcompletelyresolvedinthediplomaticar
ena,forcinganalyststomakeavarietyofassumptionsabouttheultimateformoftheinternat
ionalregime.Inmytestimonytoday,Iwillattempttoidentifykeyelementsoftheagreementa
ndtheAdministrationspolicy,suchasinternationalemissionstrading,meaningfuldevelo
pingcountryparticipation,inclusionoflanduseactivitiesthatabsorbcarbon( sinks)an
dsixcategoriesofgases,aswellasdomesticinitiatives,thattogethercanensurethatredu
ctionsinglobalgreenhousegasemissionsareconsistentwithcontinuedstrongeconomicgro
wth.lwillexplainthereasoningunderlyingourconclusionthat,undertheseconditions,ec
onomicimpactsarelikelytobemodest. The Administrationisstronglycommittedtoensuri
ngthatthesekeyelementsare ~ +%( reflectedinourdomesticandinternationalclimatechan
gepolicies. Wearefirmlycommittedtomeaningfuldevelopingcountryparticipation,theus
eofsinkstooffsetemissionsrequirements,andemissionstradingbothdomesticallyandint
ernationally.Andasyouknow,thePresidentsFY 1999budgetincludesa$6.3billionpackageo
ftaxcutsandR&DinvestmentsoverthenextSyears;thispackagemakesgoodsenseintermsofen
ergypolicyandwilljumpstartourefforts.AfinalcomponentofthePresidentsclimatechang
epolicyishissupportforelectricityrestructuringinamannerthatwillofferapproximate
ly$20billionincostsavingstoelectricityconsumers,whilereducinggreenhousegasemiss
ions.].BasicEconomicRationaleoftheKyotoTreaty H Tobeginouranalysis,itmaybew
orthsteppingbackandexaminingthelargerquestionofthebasicrationale,fromaneconomis
tsperspective,fortheKyotoProtocol. T@4

<DL!T$&)\+-0d24 X T4 Theearth'ssurfaceappearstobewarmingfromtheaccumulationofg
reenhousegasesfrommyriadsourcesworldwide.Noneoftheseemitterspresently paysthecos
ttoothersofwarming'sadverseeffectsaclassicexternalityinthelanguageofeconomists.
Asaresultofthesedistortedincentives,disruptionoftheEarthsclimateislikelytoproce
edatanexcessivepaceandifleftuncontrolledmayposesubstantialcostsintermsofharmtoc
ommerceandtheenvironmentalike. ThefundamentaleconomiclogicoftheKyotoProtocolisth
usthatwithoutsuchaninternationalagreement,individualnationswillnothavetheproper
incentivestoaddressthethreatsfromglobalclimatechange. +%( [1.CostsofClimateCha
nge4inevaluatingeffortstomitigateglobalwarming,thefirststepistoconsidertheco

sts H ofinaction.Thesecostsandtheyaresignificantprovidetheprimarymotivationfora
ctionstoreducegreenhousegasemissions.4 ThelntergovernmentalPanelonClimateChang
e(IPCC)jointlyestablishedbythe WorldMeteorologicalOrganizationandtheUnitedNation
sEnvironmentProgramme,concludedin1995that thebalanceofevidencesuggeststhatthere
isadiscerniblehumaninfluenceonglobalclimate.Currentconcentrationsofcarbondioxid
e,methane,nitrousoxide,andtheotherso-calledgreenhousegaseshavereachedlevelswell
abovethoseofpreindustrialtimes.Ofthese,carbondioxide(CO2)isthemostimportant:net
cumulativeCO2emissionsresultingfromthe H burningoffossilfuelsanddeforestationac
countforabouttwo-thirdsofpotentialwarmingfromchangesingreenhousegasconcentratio
nsrelatedtohumanactivity.Climaticlmpact 4lfgrowthinglobalemissionscontinuesu
nabated,theatmosphericconcentrationofCO2willlikelydoublerelativetoitspreindustr
iallevelbymidwaythroughthenextcenturyand @ continuetorisethereafter. Asaresulto
ftheincreasedconcentrationofCO2,theIPCCestimates " thatglobaltemperatureswilli
ncreasebybetween2tob6degreesFahrenheitinthenext100years,withabestguessofabout3.5
degreesFahrenheit. Whilescientistsbelievethathumanactivitiesareleadingtoagradual
warmingoftheaveragetemperatureoftheearth,thechangein  ((!$ temperatureinagivenre
gionatagiventimemaydiffersubstantiallyfromthisaverage.Indeed,modelspredictwarmi



ngwillbegreaterinhighlatitudesthaninthetropics,andgreateroverland ~ +%( thanocean
4Potentialconsequencesassociatedwiththisshiftinclimateincludeariseinsealevel
s,greaterfrequencyofsevereweatherevents,shiftsinagriculturalgrowingconditionsfr
omchangingweatherpatterns,threatstohumanhealthfromincreasedrangeandincidenceofd
iseases,changesinavailabilityoffreshwatersupplies,anddamagetoecosystemsandbiodi
versity.EconomicandMonetaryDamages (@ 4Thederivationofquantitativeormonetarye
stimatesofthedamagesfromsucha

changeintheclimateisextremelydifficultgiventhe
capacityoftodaysmodels.Estimatesoftheeconomicdamagesfromclimatechangefallintoth
efollowingbroadareas:agriculture,sealevelrise,airconditioningandheating,watersu
pply,humanlifeandhealth,airpollution,andothercosts(hurricanes,relocationcosts,h
umanamenity,construction,leisureactivities,urbaninfrastructure,andecologicaldam
agessuchasforestlossandspeciesloss).Althoughthequantificationoftheseeffectsisqu
itedemanding,researchershavedevelopedestimatesthatpromptsubstantialconcern. Thel
PCCreportsthatadoublingofcarbondioxidelevelswouldleadtoapproximately 1 0,000estim
atedadditionaldeathsperyearforthecurrentU.S .populationfromhighersummertemperatu
res,evenafternettingouttheeffectsofwarmerwintersandassumingacclimatization.Othe
rresearchershavepredictedsealevelincreasesofabout20inchesby2100,withgreaterincr
easesinsubsequentyears.4Despitethedifficulties,respectedresearchershavedevelo
pedestimatesofthemonetarydamagesexpectedfromanaverageworldwidetemperatureincrea
se.Forexample, +%( WilliamCline,thenofthelnstituteforInternationalEconomics,est
imatedthatatemperaturechangeof4.5degreesFahrenheitwouldimposeannualdamagesofabo
utl.lpercentofGDPperyearontheU.S.economy.Thatamountsto$89billionintodaysterms.(
Clinesoriginalestimateisquotedin1990dollars. Thefiguregivenabovetranslatesthisnu
mberinto1997termsbyscalingittocurrentGDP.)WilliamNordhausofYaleUniversityhaslik
ewisecomputedestimatesofthedollarlossattributabletoadoublingofgreenhousegasconc
entrations.AlthoughheusesmethodsthatdifferfromClinesinseveralrespects,Nordhuase
stimatesthataslightlylargertemperaturechangeof5.4degreesFahrenheitwouldimposelo
ssesequaltoabout ! percentofGDP.AthirdindependentestimatereportedbyNordhausisclos
etoClines.Itmustbenoted,however,thatthissimilarityamongaggregatedestimatesmasks
thetrueuncertaintyassoctatedwithforecastsofthedamagesfromgivenincreasesinglobal
warmingtheestimatesareallfundamentallybasedonextrapolationsfromcurrentandpastex
perience,andmaynotfullyincorporateeffectsthatwillunfortunatelybecomeapparentonl
ywithfutureexperience.4Onekeydifficultyininterpretingandmonetizingtheseestima
tesofdamagesisuncertaintyovertheextentthattheyshouldbediscountedbecausetheyoccu
rinthedistantfuture.Sincethebenefitsofstemmingfutureclimatechangeaccrueovernoto
nlydecadesbutcenturies,smallchangesinthediscountratecanproducesubstantialchange
sintheresults.Buttheprecisediscountratethatshouldbeusedtoevaluatequestionsasimp
ortantasthefutureclimateoftheplanetremainsasubjectofintensedebate. [tissafetosay
thatthereis,asyet,noprofessionalconsensusontheissue.Indeedtherecanbenotechnical
answertotheethical ~ +%( questionhowweshouldvaluethewelfareoffuturegenerations.4
Asimilardifficultywithsuchestimatesisthattheydonotincludepotentialnonlineariti
esintherelationshipsbetweengreenhousegasconcentrationsandtemperature,betweentem
peratureandeconomicdamages,orinthevariousothercomplicatedrelationshipsgoverning
interactionsbetweengreenhousegasemissions,theclimate,andtheeconomy.Currentestim
atesofdamagesdonot,andcannot,accuratelyreflectthevalueofreducingtheunknownrisko
flargescaleandpotentiallyirreversiblediscreteeventswithpotentiallycatastrophicc
onsequences.4Twosuchpossibilitiesserveasillustrations. WarmingofNortherntundra
mayreleasehugeamountsofmethanefromthepermafrost,therebyleadingtoacceleratedwarm
ing. Wedonotknowatwhatpoint,ifany,suchpotentiallyunstableactivitywouldbetriggere
d.Second,evidencefromclimatemodelssuggeststhatsometypesofclimatechangemayleadto
changesinoceancurrents,includingweakeningoftheGulfStreamthatwarmsWesternEurope.
Scientificevidencesuggeststhatabruptseawatertemperatureshiftshaveoccurredoverpe
riodsasshortasdecades.4 Towhatextentarewewillingtotakesuchchanceswithourplanet



?ThereisastrongargumentfortheKyotoProtocolasaformofplanetinsurance. Butwhatnumer
icalweightshouldoneassigntothesecatastrophicrisks? Inotherwords,whatisthevalueof
theinsurancepolicy? Althoughitisdifficultforaneconomist,oranyone,toknow,reductio
nsintheriskofsuchcatastrophicoutcomesmustbeconsideredinadditiontothecostsandben
efitsthatcanbereasonablyquantified.Sincehumanbeingsaretypicallyaversetorisk,suc
hcatastrophicrisks ~ +%( areespeciallyimportantinevaluatingwhetherthebenefitsofap
articularclimatecontrolpolicyjustifythecosts.Onemusthaveatleastsomesympathywith
thosewhocriticizeeconomistsonthegroundsthattheeffectsofclimatechangeareextremel
ydifficulttoquantifyinasinglemonetarynumber.l{l. AddressingGlobalClimateChangei
nanEfficientManner4 Thecostsofunabatedclimatechangemaythusbedifficulttoquanti
fy,buttheyare (@ nonethelessrealandprovidethemotivationforreducinggreenhousegas
emissions.Intakingactiontoreducethoseemissions,economicanalysissuggeststhattwoe
lementsareabsolutelyessential:"04 Theeffortmustbeglobal,toaddresstheglobalexte
rnalityinherentinthenatureof ( theproblem.
4(#4(# "04Theeffortmustbeflexiblea
ndmarketbased,toensurethatweachieveourobjectives inthemostefficientmannerpossi
ble.
4(#4(# NeedforGlobalAction4Climatechangeisaglobalproblemrequiringaglobal
solution.Aslmentioned h$ earlier,nosinglecountryhasanincentivetoreduceemission
ssufficientlytoprotecttheglobalenvironmentagainstclimatechange.Eachhasaneconomi
cincentiveto freerideontheeffortsofothers.EveniftheUnitedStatessharplyreducedit
semissionsunilaterallywithoutaninternationalagreementlimitingemissionsabroad,gr
eenhousegasemissionsfromallother +%( countrieswouldcontinuetogrow,andtheriskspo
sedbyclimatechangewouldnotbesignificantlyreduced.Itisimportanttoemphasizethatem
issionsofdifferentgasesanyplaceintheworldhaveverysimilareffectsonglobalclimate.
4Thethreatofdisruptiveclimatechangehasledtocoordinatedinternationaleffortstor
educetherisksofglobalwarmingbyreducingemissionsofgreenhousegases.Alandmarkinter
nationalagreementtoaddressglobalwarmingwastheFrameworkConventiononClimateChange
signedduringtheEarthSummitinRiodeJaneiroin1992. Thisconventionestablishedanobjec
tiveoflimitinggreenhousegasconcentrationsandcalleduponindustrialcountriestoretu
rntheiremissionsto1990levelsby2000.Sincethen,ithasbecomeclearthattheUnitedState
sandmanyotherparticipatingcountrieswillnotmeetthisvoluntarygoal;quitethecontrar
y.emissionlevelshavecontinuedtorisenotfallamongbothdevelopedanddevelopingcountr
ies.4Toaddressthelackofprogressamongmanyindustrializedcountriestowardmeetingt
heRioobjective,theUnitedStatesandapproximately 1 60othernationsagreedinnegotiatio
nsheldinKyoto,Japan,lastDecember,toreduceemissionsofgreenhousegases. TheKyotoPro
tocol,whichrequirestheadviceandconsentoftheSenate,wouldplacebindinglimitsoneach
industrialcountry'scombinedemissionsofthesixprincipalcategoriesofgreenhousegase
s:carbondioxide(CO2),nitrousoxide(N20),methane,sulfurhexafluoride,perfluorocarb
ons,and H&" hydrofluorocarbons.Theselimitsapplytothe38socalledAnnexIcountries,w
hicharetheindustrializedcountries,definedtoincludeRussia,Ukraine,andmostEastern
Europeancountries.  +%( 4UndertheKyotoProtocol,eachindustrialcountrysbaselinei
sits1990emissionsofCO2,methane,andN20anditschoiceof19900r1995levelsoftheotherth
reecategoriesof H gases. TheUnitedStatesagreedtoatargetof7percentbelowthisbaseli
nebytheperiodbetween2008and2012. X XXX Giventhechangesinthedefinitionofthebaseline
forthethree  long-livedchemicalcompounds(HFCs,PFCsandSF6)from1990to1995combine
dwithachangeinthewaysinksareaccountedforinthebaseline,theactualreductionrequire
dintheU.S.isnomorethan2-3%morethanthePresidentoriginallyproposedastheU.S.negoti
atingposition. #X X XX;#ThetargetsfortheEuropeanUnionandJapanare8percentand6percen
tbelow 1990

levels,respectively.Australia,NewZealand,Norway,Russia,andUkraine
allhavelimitssomewhatlessambitiouswhenphrasedascutsrelativetotheir1990levels.In
sum,overtheperiodfrom2008to2012,theindustrialcountriesareexpectedtoreducetheira
verageemissionsofgreenhousegasestoaboutSpercentbelowtheirl 990levels. XX XX4Th



ePresidenthasmadeclearthathewillnotsubmittheKyotoProtocoltotheSenate ~ withoutme
aningfulparticipationfromkeydevelopingcountries(whoarenotincludedinAnnexlI).4T
hereareseveralreasonswhymeaningfulparticipationfromdevelopingcountriesisessenti
al.First,developingcountriesareprojectedtocontributeamajorityofworldemissionsar
ound2030underacontinuationofbusinessasusual. Withouttheparticipationofdeveloping
economies,effortsbytheindustrializedcountriestolimitemissionswillthereforenotpr
ovideadequateprotectionfromclimatechange.4Second,developingcountryparticipati
oniscrucialbecauseitwouldpermitrelatively ~ +%( lowcostemissionsreductionstobeint
ernationallyrecognizedasasubstituteformoreexpensiveemissionsreductionsthatmight
otherwisebeachieveddomesticallybyU.S.companiesandthoseinotherindustrializedcoun
tries.Sincegreenhousegasemissionshavethesamebasic  (
impactontheclimateregardlessofwheretheyoccur,emissionreductionsindevelopingcou
ntrieshavethesameenvironmentalbenefitasreductionsintheU.S.Butthesereductionsare
muchlesscostlythanreductionsintheU.S.orinotherdevelopednations,becauseofthevery
inefficientandcarbonintensiveusesofenergyinthesecountriestoday.Itthusmakessense
,frombothanenvironmentalandaneconomicperspective,toincorporateemissionsreductio
nsindevelopingcountriesintotheinternationalsystem.4 Third,principlesofbasicfai
rnesssuggestallcountriesshoulddotheirpart,depending,inpart,ontheirabilitytocont
ributetothesolution. Thusevenpoorcountriesshouldparticipate,althoughthelackofres
ourcesinsuchcountriesmaylimittheextentoftheirparticipation.4Somehaveexpressed
fearsthattheKyotoProtocolmightadverselyaffectthecompetitivepositionofAmericanin
dustry.EvaluatinghowtheKyotoProtocolcouldaffectcompetitivenessofafewspecificman
ufacturingindustriesespeciallythosethatareespeciallyenergyintensive,suchasalumi
numandchemicalsiscomplex.Theanswerdepends,inpart,ontheimpactoftheagreementonene
rgyprices,whichwewillshortlyaddress.Ingeneralitisdifficulttoundergoastructuralc
hangeintheeconomywithouthavingtheeffectofexpandingsomesectorsandcontractingothe
rs.Buttoprovidesomeperspectiveonthisissue,considerthefollowingfacts.First,onave
rage.energyconstitutesonly2.2percentoftotalcoststoU.S. +%( industry.Second,ener
gypricesalreadyvarysignificantlyacrosscountries.Accordingtothe 1 997Statistical Ab
stract,forexample,in1996premiumgasolinecost$1.28pergalloninthe H UnitedStatesbu
tonly8centspergalloninVenezuela.Similarly,gaspriceswere$3.71 pergalloninSwitzerl
andand$4.4 1 pergalloninFrance.Electricitypricesalsovarysignificantly:intheU.S.th
eywereScentsperkilowatthourin1995 afractionofpricesinSwitzerlandof1 3centsperkil
owatthour.YetU.S.industryisnotmovingenmasseto Venezuela,norisSwissindustrymoving
totheUnitedStates. Third,roughlytwothirdsofallemissionsarenotinmanufacturingatal
1,butintransportationandbuildings,sectorswhich,bytheirverynature,areseverelylim
itedintheirabilitytorelocatetoothercountries. Wethereforebelieveweneeddeveloping
countryparticipationbecausetheproblemisglobalandcosteffectivesolutionsareessent
ial,thantoavoidadverseeffectsoncompetitiveness. X X XXX X XXX XX XFlexibilityandMarket
Mechanisms  4Aglobalsolutionisthuscriticaltotheglobalproblemofclimatechange.G
lobalizing thesolutionisnot,however,enoughbyitself. Wemustalsoensurethatoureffo
rtstoreduceglobalgreenhousegasemissionsreductionsinthemostefficientmannerpossib
le. Thenatureoftheclimatechangeproblemsuggeststhreebasicmethodstolowercostsofach
ievinggivenlevelsofenvironmentalprotection. Theycanbecharacterizedintermsofthree
categoriesofflexibility:(1) whenflexibility;(2) whatflexibility;and(3) wherefle
xibility,whichmaybethemostimportantofall.Suchmethodshavelongbeenchampionedbyeco
nomistsinterestedinincreasingtheefficiencyofprotection.Indeed,over2,500economis
tsfromacademia,industry,andgovernmentalikeurgedsuchapproachesinalettertheysigne
dlastyearadvocatingactionon  +%( climatechange:04 Economicstudieshavefoundthat
therearemanypotentialpoliciestoreducegreenhousegasemissionsforwhichthetotalbene
fitsoutweighthetotalcosts... Themostefficientapproachtoslowingclimatechangeisthr
oughmarketbasedpolicies.

AHA(H

4(#4(# 1. Whenflexibility(timing)4Firstis wh



enflexibilityortiming.Sinceclimatechangeisalong-termproblem,theexacttimingofemi
ssionsreductionsis,withinsomerange,notofprimaryimportance. Thusthefreedomtodelay
oracceleratereductionswithinanagreedupontimeframewhileensuringcredibilityofemis
sionsreductionslowerscosts.4AsaresultofU.S.leadership,theKyotoProtocolincorpo
ratesthisprincipleof whenflexibilityinfourways:"04First,theinitialemissionsre
ductionsarelesssevere,andtheperiodoverwhichthey occurendsmuchlaterthanwhathadb
eenproposedbymanyothercountries.Byadoptingagradualandcrediblepathofreductionsin

theearlyyears,wecangreatly  ° reducecostssuchasthosefromprematurelyscrappingco
alfiredelectricityplants,whileattainingthesameultimateenvironmentalgoals.
4(#4(

# "04Second,undertheKyotoProtocol,theemissionstargetisnotspecifiedintermsofa

h$ specificyear,butratherintermsofanaverageoverafiveyearperiod(20082012).Avera
gingoverfiveyears,insteadofrequiringcountriestomeetaspecifictargeteachyear,canl
owercosts,especiallygivenanuncertainfuture. Theaveragingcansmoothouttheeffectsof
shorttermeventssuchasfluctuationsinthebusinesscycleand +%( energydemand,orhardw
intersandhotsummersthatwouldincreaseenergyuseandemissions.

4(#4(# "04Third,th

ereisallowancefor bankingemissionreductionswithinthe20082012 (
commitmentperiod,foruseinasubsequentcommitmentperiod[althoughtheemissiontarget
softhesubsequentperiodshavenotyetbeenspecified].

4(#4(# "04F ourth,CDMcreditsa
chievedbetween2000and2008maybebankeduntil2008to

2012.

4(#4(# 2. Whatflexibility(gasesandsinks)4 Thesecondtypeofflexibilityis
whatflexibility,alongtwodimensions.  XXXXThefirstis h theinclusionintheagreement
ofallsixgreenhousegases.Emissionsofdifferentkindsofgases,notjustcarbondioxide,c
ontributetothegreenhouseeffect.SincethelPCChasdevelopedconversionfactorsforallg
reenhousegasesbyestimatingtheirglobalwarmingpotentials,reductionsinemissionsofo
negascanbeusedtosubstituteforincreasesinemissionsofanotherbyanamountthathasequi
valentenvironmentaleffects.AgainatU.S.urging,allsixgasesareincluded,whileJapana
ndtheEUhadinsisteduntiltheendoncoveringonlythree. ThustheU.S.succeededinhavingth
eKyotoProtocolstipulatethatcountrieswithbindingtargetsaretoreducetheirtotalgree
nhousegasemissionsbycertainpercentages,butdoesnotrequirespecific h$ reductions
forspecificgases.Sinceamoleculeofsulfurhexafluorideis23,900timesmorepotentover|
00yearsthanamoleculeofCO2,itmaybecheapertoachievethesame (('$ environmentalbene
fitbyeliminatingonemolecularunitofSF6thannearly24,000unitsofCO2. *#& 4Someini
tialanalysisindicatesthatastrategyofreducingnonCO2greenhousegas +%( emissionsga
sesbyagreaterpercentthanreductionsofCO2emissionscouldlowerreducepricesbyasmucha
slOpercent.  h Thusallowingcountriesflexibilityinwhatgasestheyreduceessentiallyt
radingemissionsreductionsacrossgasescanhelplowersignificantlythecostsofmeetingt
heirtargets.4Thesecondsourceof whatflexibilityisthetreatmentofsinks,i.e.,land
useactivitiesthatpromotetheremovalofcarbonfromtheatmospherethroughthegrowthofpl
ants.AttheurgingoftheU.S.delegation,sinkscanbeusedtooffsetemissionstargets.Prom
otingsuchsinksthroughafforestationandreforestationmayreduceatmosphericconcentra
tionsof CO2 (@ atmuchlowercoststhanreducingemissionsofgreenhousegases. XXX X3. Wh
ereflexibility(international) h 4Thethirdtypeofflexibility,andperhapsthemosti
mportant,iswhereflexibility(international).Aslhavealreadyemphasized,emissionsha
vethesameenvironmentalconsequencesregardlessofwhereintheworldtheyoccur. Therefor
e,theleast-costapproachtocontrollingclimatechangeistoreduceemissionswhereversuc
hreductionsarecheapest. TheKyotoProtocol,becauseofU.S.insistenceandpersistence, i
ncludesthreeimportantcost-savingprovisionsofthisnature."04First,itprovidesthe
opportunityforcountriesthattakeonbindingtargetstotrade " rightstoemitgreenhous
egaseswitheachother.Thismarketinemissionspermitscouldensurethatemissionsreducti
onsoccurwheretheyareleastexpensivewithintheindustrialcountries.Inparticular,U.S



.companiescouldpurchaseemissionsreductionsinotherparticipatingcountrieswhendoin
gsowouldreducetheircoststhusloweringcostswithoutaffectingthelevelofenvironmenta
Iprotection.While +%( currentlyonlyindustrializedcountrieshaveemissionscaps,thi
smechanismalsooffersanincentivefordevelopingcountriestotakeonemissionstargets.
4(#4(# "04Second,theagreementprovidesforJointimplementationby AnnexIcountries.
Thus (
ifsomecountriesdonotdevelopprogramstotradepermitsinternationally,U.S.firmscoul
dnonethelessimplementprojectsinthosecountriesforwhichtheycouldreceiveemissionsr
eductionscreditsintheU.S.

4(#4(# "04Third,theagreementallowsindustrialcountri

estoinvestin cleandevelopment (@ projectsinthedevelopingworldandusetheseproject
s'certifiedemissionsreductionstowardmeetingtheirtargets.Manysuchcleandevelopmen
tprojectsmaybequitecheapintermsofthecostpertonofemissionsavoided,ashasbeenillus
tratedbytheJointlmplementationpilotprogramthatisalreadyinplaceintheU.S.

A(HAH
4Detailsofhowtheseprovisionswilloperatewillbediscussedinfuturenegotiationssuc
hastheoneinBuenosAireslaterthisyear.Nonetheless,effectiveinternationaltradingof
emissioncredits,JointImplementation,andtheCleanDevelopmentMechanismcanleadtosub
stantialreductionsincostsrelativetoalternativepoliciesthatdonotexploitthepowero
fmarketincentives.ToillustratebrieflytheabilityofU.S.industrytoperformbeyondexp
ectationswhengivenappropriateeconomicincentives,considerfurtherEPAshighlyacclai
medsulfurdioxide(SO2)program,whichrelies,amongotherthings,onasystemof H&" trade
ablepermitstoreduceemissionsofSO2fromelectricutilities. TheSO2programhasbeen  ((!
§$ successfulinseveralways:alargenumberofutilitiesparticipate,SO2emissionsandamb
ient *#& concentrationshavefallenandthecostsofreducingemissionsareconsiderablyl
owerthan +%( originallyforecast.4Ashasbeenfrequentlynoted,theaveragecostofSO2
emissionsreductionshas H recentlybeensignificantlylowerthanwasoriginallyforecas
t,inpartduetotheroleofincentivesinfosteringinnovation.Emissionpermitprices,curr
entlyatapproximately$100pertonofSO2, arewellbelowearlierestimatesofaround$250
to$400perton.4 Tradingprogramsmaynotalwaysbringcostsavingsaslargeasthoseachiev
edbythe °
SO2program;tradingprogramswillnotalwaysbeaccompaniedbythediscoveryofmuch @ ch
eapercontrolstrategies.However,theSO2experiencedemonstratesclearlyhowprogramsli
ke

internationalpermittrading,JointImplementation,andtheCleanDevelopmentMech
anismwillleadfirmstofindcheaperwaysofreducingemissionsthatcanleadtounexpectedly
lowcosts. XXXX H #XXXXt#IV.DifficultiesofEconomicAnalysisoftheK yotoProtocol
4NowthatwehaveaProtocolevenifitisnotyetfullycompletenorreadyforthePresidents
submissiontotheSenateitispossibletoexamineitinsomewhatmoredetailfromaneconomicp
erspective.But,onceagaintheinherentlimitationsofanysuchestimatesdeserveemphasis
.Suchlimitationsshouldnotbesurprisingtoyou:economistshaveadifficultenoughtimepr
ojectingthebehavioroftheeconomyoverthenextquarteroryear,letaloneoverthenexttwod
ecades.Thescaleoftheforecastingexerciseisthereforedaunting,andanyspecificresult
sshouldbetreatedwithsubstantialcaution.4 Thedifficultiesassociatedwitheconomic
analysisofclimatechangefallintothreebroadcategories.Firstaretheuncertaintiestha
tstillremainoverthetermsoftheultimatetreaty, +%( necessitatingassumptionsonwhic
htheanalysisispredicated.Secondaretheinherentlimitationsofavailablemodelstoanal
yzeevenshorttermcostsandbenefits. Andfinallyisatopicdiscussedearlier:theimpossib
ilityofputtingasinglemonetarynumberonthelongtermbenefitsofclimatechangemitigati
on,althoughtherewillclearlybeeconomicbenefitsofemissionreductions.Uncertainties
inthelnternational EfforttoCombatClimateChange
4TheKyotoProtocolwasanhistoricaccomplishment,delineatingthebroadtermsofthein
ternationalefforttoaddressclimatechange.Butalthoughweknowalotmorethanwedidbefor
eKyotoabouthowthatinternationalsystemcanwork,andthatinformsouranalysis,thereiss



tillmuchthatwedonotknow.4First,someprovisionsraisecompleximplementationissues
.Atissuehereisthetreatmentofsocalledsinksactivitiesthataffecttherateatwhichcarb
onisremovedfromtheatmosphereand sequestered,e.g.,bytheplantingoftrees.4Second
,thedetailsofanumberofitemsprimarilyconcerninginternationaltrading,theCleanDeve
lopmentMechanism,anddevelopingcountriesarethesubjectoffurtherdiscussionsincludi
ngfuturenegotiationsinBuenosAiresnextfall becausetheyhadnotbeendefinitivelysett
ledbytheendoftheKyototalks.4Finally,andmostimportantly, wehavenotyetnegotiated
internationalagreementstolimitemissionsbeyondthe2012window. Theemissioncutsagree
duponatKyotoareonlyafirststeponalongjourney. Thefirststepthatweproposetotakeover
thenext15yearsiscritical.Butthereasonitiscriticalisnotthat,byitself,itwillsolve
theclimatechangeproblem +%( emissionsduringanygivendecadearesmallcomparedtothec
umulativeconcentrationsintheatmosphere.Rather,thefirststepiscriticalbecauseweca
nnottakethesecondandthirdstepsuntilwehavetakenthefirst. Atthesametime,anyanalysi
siscomplicatedbythelackofknowledgeoverwhatthesubsequentstepswillbe.InherentLimi
tationsofModels

4Inadditiontotheseuncertaintiesaboutthedetailsoftheinternat
ionalefforttoaddressclimatechange,aretheinherentlimitationsofthemodelsusedtoeva
luatethateffort. Evenwithinagivenmodel,answersdependcriticallyontheprecisenature
ofthequestionasked.Forexample,thecostsofemissionsreductionsdependcriticallyonth
eextentofglobalparticipationandinternationaltradingthatatreatyisassumedtofeatur
e.Butinadditiontothedependenceoftheresultsfromagivenmodelonthepreciseassumption
s,differentmodelscangivedifferentanswersevenwhenalltheassumptionsarespecifiedto
bethesameaconcreteillustrationoftherangeofuncertaintytowhichwemustassignthepred
ictionsofanyoneindividualmodel.4Oneareainwhichtheuncertaintyisparticularlylar
geisthepaceoftechnologicalprogressespeciallythediffusionofexistingenergyefficie
nttechnologies,butalsothedevelopmentofnewtechnologiesandtheextenttowhichthepace
willaccelerateinresponsetogovernmentprograms.Modelsandexpertsonclimatechangepol
icytendtohaveawiderrangeofdisagreementonthescopeforspeedingthediffusionofexisti
ngenergyefficienttechnologiesthanonanyothersingleissue.4Furthermore,eachmodel
hasstrengthsandweaknesses;eachhasquestionstowhichitisbetterorworsesuitedtoanswe
r.Some,forexample,modeltheenergysectorindetail. +%( Someallowforthefactthatacoa
Ifiredpowerplantcannotcostlesslybeconvertedtoonethatrunsonnaturalgas.Someshowth
ecffectsofhypotheticaltaxcutsmadepossiblebythenewrevenuesearnedthroughtheauctio
nofemissionspermits.Somearecapableofshowingrecessionsandbooms.Othersincludealon
gterm carboncyclemodelthatcankeeptrackoftheaccumulationofgreenhousegasconcentra
tionsintheatmosphereandtheirclimatologicaleffects.Somebreakdowntherestoftheworl
dintoregionsandsocanmodelinternationaltrade.Noonemodeldoeseverything,andtherefo
rewemustnotrelyblindlyontheresultsofanyonemodelorsetofmodels.Professionaljudgem
entandeconomicintuition,alongwithdiplomaticassessments,arealsocrucial. Benefitso
fAvertingClimateChange H 4Asdiscussedabove,itisevidentthatthebenefitsofaverti
ngclimatechangearepotentiallyimmense.Butwehavechosennottotrytoquantifytheminmon
etaryterms,inlightofthedifficultieswehaveenumerated. Theseincludetheuncertaintyo
fthesebenefits,theirtimingandthereforetheextremesensitivityoftheresultstothecho
sendiscountrate,andthedependenceofbenefitsonemissionspathsafterthe2008t02012bud
getperiodspecifiedinKyoto.V.AssessingtheKyotoProtocol H&" 4Inordertoevaluat
ethelikelyneteconomicimpactoftheKyotoProtocol,excluding ((!$ thebenefitsofmitig
atingclimatechangeitself,wehavedrawnuponavarietyoftoolstoassess *#& thevariousp
ossiblecostsandnonclimatebenefitsofthe Administration'semissionsreduction +%( po
licy. Togiveawaythepunchline,ourconclusionisasfollows:thenetcostsofourpoliciesto
reduceemissionsarelikelytobesmall,assumingthosereductionsareundertakeninaneffic
ientmannerandwearesuccessfulinsecuringmeaningfuldevelopingcountryparticipationa
swellaseffectiveinternationaltrading,andtheCleanDevelopmentMechanisminfutureneg
otiations.Thatpotentialsmallnetpremium,evenexcludingthebenefitsofmitigatingclim
atechange,ineffect,purchasesapartialinsurancepolicyagainstaseriousenvironmental



threat.4Becausetheresultsfromanymodelmustbetreatedwithcaution,the Administrati
onhasemployedabroadsetofeconomictoolstoassesstheKyotoProtocol. Wehavedrawnonthei
nsightsofawiderangeofmodelsoftheenergysectorandeconomyoverthenext25years,includ
ingbutnotlimitedtotheresultsoftheStanfordEnergyModelingForumexercises,theIPCCsr
eviewoftheeconomicandsocialdimensionsofclimatechange,theworkoftheOECDonEconomic
DimensionsandPolicyResponsestoGlobal Warming,andthestaffievellnteragency Analytic
alTeamanalysisproducedlastyear.Othertoolsincludesimplerelevantstatistics, metaa
nalysessuchasworkbythe WorldResourcesInstitute,models,andbasiceconomicreasoning.
Drawingonthisbroadarrayofanalyticaltoolsiscrucialtoanintelligentevaluationofthe
policyalternatives.4Toourknowledge,nomodelwhetherusedinsidethegovernmentornot
hasyetbeensetuptoanalyzetheimplicationsoftheKyotoProtocol,sincethisagreementiso
nlyafewmonthsoldandremainsunfinished.Inparticular,nomodeliscurrentlydesignedtoa
ssessKyotostreatmentofsinks,orallsixgreenhousegases.Somemodelbuildersoutsidethe
governmenttendtotakeaslongasseveralyearstoincorporatechangesinpolicyparametersi
nto  +%( theirmodels.4Ourthinkinghasbeeninformed,however,bysimulationsconducte
dwiththeSecondGenerationModelofBattelleLaboratories,oneoftheleadingmodelsinthef
ield. TheSGMisoneofthemodelsbestpositionedtoanalyzetheroleofinternationaltradein
emissionpermits,whichweconsidertobeacriticalelementoftheKyotoTreaty.However,the
SGMdoesnotcoverallsixgasesincludedintheKyotoProtocolorincludearoleforsinks. Weha
veusedtheSGMmodelasoneinputintoouroverallassessmentoftheKyototreaty,buthaveatte
mptedtosupplementitsresultswithadditionalanalysistoaccountforsuchspecialfeature
softheagreementastheinclusionofsixgases,apossibletradingarrangementthatcouldine
ludeasubsetofthe AnnexIcountriesandtheCleanDevelopmentMechanism. Wewillsharewithy
outodaysomepreliminaryresultsofthisanalysis.Totheextentpossible,wehavecomparedr
esultsobtainedwiththeSGMmodelwiththoseofothermodellingefforts.4Mindfuloftheli
mitationsofanysinglemodel,weareeagertoseefeaturesoftheKyotoProtocolassessedbyot
hermodelstoobtainabetterfeelfortherangeofpossibleeffects. Thisworkisjustbeginnin
gandmuchofitwillcontinuetogoonoutsidethegovernment.Forexample,theEnergyModeling
Forum,basedatStanfordUniversity,isalongrunningmodelcomparisonexerciseinvolvingm
anyoftheleadingclimatemodels.EMFiscurrentlystudyinghowfeaturesoftheKyotolegalla
nguagecanbetranslatedintotermsrecognizabletoeconomicmodelers. Weexpectthatthegro
upwillconductafullscaleanalysisoftheKyotoProtocol. TheEnergyModelingForumbelieve
sthatitsmemberswillneedatleastuntilmidyeartoupdatetheirresults. +%( VI.Assessi
ngthePotential CostsofEmissionsReductions4IsaidinCongressionaltestimonylastJu
lythatwecandothissmartorwecandothis  (
dumb.Iwasreferringtothepointthatthecostsofcuttingemissionscanbemuchreducediffl
exible,marketbasedmechanismsareused.Oureconomicanalysishighlightedtheimportance
ofsuchflexible,marketbasedmechanismswhicharethereforereflected,atthe Presidentsi
nsistence,intheKyotoProtocolandourongoingdiplomaticstrategy.4 WithintheKyotoPr
otocol,thismeansaninsistenceoninternationaltrading,Jointimplementation,theClean
DevelopmentMechanism,and,ultimately,onmeaningfuldevelopingcountryparticipation.
Domestically,thismeansthatweimplementanyemissionsreductionsthroughamarketbaseds
ystemoftradeableemissionspermits,whichensuresthatweachieve  ( reductionswherever
theyareleastexpensive.Butthisalsomeanstakingseriousandresponsiblestepsintheshor
truntoprepareustomeetourobligationsinthelongerterm.4Thefirstsuchstepistheincl
usioninthisyearsbudgetofanaggressive,$6.3billionprogramoftaxcutsandR&Dinvestmen
ts$1.3billionmorethanthe$5billionpackagethePresidentpromisedinhisOctober22speec
honthisissue.Thegoalisbothtostimulatethedevelopmentofnewenergysavingandcarbonsa
vingtechnologiesandtoencouragethedisseminationofthosethatexistalready. Thepropos
edpackagecontains$3.6billionoverthenextSyearsintaxcutsforenergyefficientpurchas
esandrenewableenergy,includingtaxcreditsof$3,000to$4,000forconsumerswhopurchase
highlyfuelefficientvehicles,al Spercentcredit(upto$2,000)forpurchasesofrooftopso
larequipment,a20percentcredit(subjecttoa +%( cap)forpurchasingenergyefficientbu
ildingequipment,acreditupto$2,000forpurchasingenergyefficientnewhomes,anextensi



onofthewindandbiomasstaxcredit,anda | Opercentinvestmentcreditforthepurchaseofcom
binedheatandpowersystems.Thepackagealsocontains XXXX$2.7billionoverthenextSyear
sinadditionalresearchanddevelopmentinvestments coveringthefourmajorcarbon-emi
ttingsectorsoftheeconomy(buildings,industry,transportation,andelectricity),plus
carbonremovalandsequestration,Federalfacilities,andcrosscuttinganalysesandresea
rch.OneexampleoftheR& DeffortisthePartnershipforaNewGenerationofVehicles(PNGV).P
NGVisagovernmentindustryefforttodevelopattractive,affordablecarsthatmeetallappl
icablesafetyandenvironmentalstandardsandgetuptothreetimesthefuelefficiencyoftod
ayscars.InFY99,thecombinedproposalforPNGVis$277million,upfrom$227millionappropr
iatedinFY98.Similargovernmentindustryeffortsareproposedtodevelopmoreefficientdi
eselenginesforbothlighttrucksandheavytrucks.4Asecondresponsiblestepentailsind
ustrybyindustryconsultationstoprepareemissionreductionplansinkeyindustrialsecto

rs. TheAdministrationwillworkinpartnershipwithindustrytoidentifywaysinwhichtheFe
deralgovernmentmightremoveregulatoryhurdlesthatdiscourageenergyefficiency.Inadd
ition,DOEwillspearheadacomprehensiveefforttoimprovetheenergyefficiencyoftheFede
ralgovernmentsownoperationsandpurchases.4XXX XThethirdstepisthepromotionofane
nvironmentallyresponsibleelectricity H&" restructuringbill,whichthePresidentide
ntifiedaspartothisdomesticclimatechangepackageinhisaddresstotheNationalGeograph
icSocietyonOctober22.Anelectricitysectorfreedfromgovernmentregulationwouldbeamo
reefficientenergysector.Coststoconsumerswould +%( fall.Inaddition,strongerincen
tivesforimprovedgenerationefficiencyinconjunctionwithappropriatemarketbasedprov
isionscouldachievemodestreductionsinemissions.Areasonableoverallestimateoftheco
ntributionoffederalelectricityrestructuringtotherestofthePresidentsprogramtoadd
ressclimatechangeisthatitwouldmakefurtherprogresstothesameemissionreductiongoal
satacostsavingofroughly$20billionperyear.ThesestepsshouldbetakenregardlessofKyo
to,becausetheymakesenseintermsofenergyefficiency.Buttheyhavetheaddedbenefitofpr
eparingusforKyoto.EstimatedReductioninCostsfromAnnexITrading

4Inthelanguag

eofthetreaty, Annexl,isthesetofcountriesthathaveagreedto h takeonbindinglimitat
ionsinemissionsofgreenhousegases.Evenwithoutmeaningfuldevelopingcountryparticip
ationwhich,again,thePresidenthasemphasizedisessentialbeforethetreatywouldbesubm
ittedforratificationcostscouldbereducedsubstantiallybyemissiontradingamongthe An
nexlcountries. Toprovidesomeindicationofthepossibleefficiencyimprovements,Russia
andUkraineconsumesixtimesasmuchenergyperdollarofoutputasdoesthe UnitedStates.Suc
hlargeinternationaldifferencesinenergyefficiencysuggestthatadoptionofexistingU.
S.technologywouldyieldverylargeemissionsreductionsinthesecountries.4Estimates
derivedfromtheSGMmodelconfirmthatemissionstradingamongAnnexIcountriescanreducet
hecosttotheUnitedStatesofachievingitstargetsfor2008201 2emissionsbyabouthalfrela
tivetoasituationinwhichsuchtradingwasnotavailable. Thisconceptofcostsismeanttoca
ptureaggregateresourcecoststotheUSeconomy,includingthe +%( costtodomesticfirmso
fpurchasingemissionpermitsfromothercountrieswhereemissionreductionsmaybecheaper
thaninthe UnitedStates.Althoughtheseestimatesreflectidealizedinternationaltradin
ginefficientmarkets,theoverallconclusionisclear. Thedramaticreduction  (
incostspotentiallyavailablefromAnnexItradingwithintheSGMmodelcuttingthecostsin
volvedbyhalfhighlightswhythePresidentinsistedthatinternationaltradingbepartofth
eKyotoProtocol;andwhyitsachievementbyournegotiatorsinKyotowassuchanimportant

accomplishment.Estimatedreductionincostsfromumbrellatrading

40nepossibili

tythatemergedinKyoto,whichnoneofusforesaw,wastheidea h developedtherebytheU.S.d
elegation,thattheUnitedStatesmightundertaketradingwithasubsetofAnnexIcountries,
dubbedthe umbrella.CountriesthathaveexpressedinterestintheumbrellaincludetheUni
tedStates,Australia,Canada,NewZealandandRussia,withstrongindicationsofinterestf
romsomeothers. ThissubsetofAnnexIcountriessharesacommoninterestinpromotingmarket



basedmechanisms,mostspecifically,fullyflexiblerulesforinternationaltradingofemi
ssionspermits.4ltistooearlytostatethepreciseformtheumbrellawilltake.Butwecane
nvisionanumberofpotentialbenefits. Theumbrellacould,forexamplegreatlyreducecosts
totheU.S.ResultsthatwehavederivedfromvariousSGMsimulationsofefficientinternatio
naltrading  H&" suggestthat,relativetothesituationinwhichthereisnotradingatall,t
heumbrellacanreducecostsbyanestimated6075percent,dependingonwhethertheformerWar
sawPactcountries *#& fallwithintheumbrella. TheKyotoProtocolclassifiesthesecount
riesoutsideofthe EUbubble +%( forthefirstbudgetperiod20082012.Estimatedreduction
incostsfromdevelopingcountryparticipation H 4Thenextconsiderationisparticipat
ionbydevelopingcountries. ThePresidenthas (
saidthathewillnotsubmitthetreatyforratificationwithoutmeaningfulparticipationb
ykeydevelopingcountries.Suchparticipationwouldfurtherreducethecostsinvolved.4
Thesubstantialpotentialgainsfrommeaningfuldevelopingcountryparticipationarehigh
lightedbythesignificantbenefitsthatwilllikelyaccruefromthelimitedrolethatthedev
elopingcountrieshavealreadyagreedto:theCleanDevelopmentMechanism(CDM),modeledaf
tertheU.S jointimplementationconcept. TheCDMcannotrealisticallybeexpectedtoyield
allthegainsofbindingtargetsfordevelopingcountries,butitmightshavecostsbyroughly
another20to25percentfromthereducedcoststhatresultfromtradingamongAnnexIcountrie
s.4Anotherpossibilityisthatwepersuadesomeofthekeydevelopingcountriesthatareth
elargestemitterstocommittotargets,andallowustobuyemissionreductionsfromthosepat
hs.SimulationswiththeSGMmodelsuggestthatfullparticipationbynonAnnexIcountries
@ couldcutroughly5Spercentoffthereducedcoststhatresultfrom AnnexItrading. Theactu
alcostreductionwoulddependontheextentofdevelopingcountryparticipationthatisulti
matelyobtained,aswellastheeffectivenessofinternationaltradingarrangements. Themo
re H&" developingcountriesthattakeonmodestbindingtargetsandtradeininternational
permitmarkets,thelowerwillbecosts.4 Thesecostsavingopportunitiesarefundamental
tenetsoftheU.S.position.The  +%( promiseofKyotocannotbeachievedwithouteffectivee
missionstrading.Moreover,ifwedonotgetmeaningfulparticipationbykeydevelopingcoun
tries,wewon'tsubmitthetreatyforratificationtotheSenate.So,whileouranalysismaybe
predicatedonsomeambitiousconditionsconcerningtradinganddevelopingcountrypartici
pation,itisexactlythoseconditionsthatformthefoundationoftheU.S.positioninintern
ationalnegotiationsincludingthoseatBuenosAires.AccountingforCarbonSinks @ 4T
heprecedingdiscussionhasemphasizedtheimportanceoftradingarrangementsandthe CDM.I
nreachinganoveralleconomicassessment,itisalsoimportanttofactorinthepotentialrol
eofcarbonsinks.Again,theU.S.delegationobtainedanovelconcept,thatcarbonabsorbing
activitiescalledsinkscouldbeusedtooffsetemissions. Thearrangementsconcerningcarb
onsinksintheKyotoProtocolhavereceivedlessattentionthantheymerit. TheKyotoProtoco
IspecifiesthatremovalsofCO2bysinkscounttowardmeetingthetarget. TheKyoto Protoco
Icountsthenetemissionseffectsofthreesinkactivitiesafforestation,reforestation,a
nddeforestation. VerypreliminaryestimatesoftheimplicationsfortheUnitedStatesofth
eKyotoprovisiononsinksindicatethatcarbonsinkscouldcompriseasignificantportionof
thetotalrequiredemissionsreductions.Moreover,decreasingtherequiredemissionsredu
ctionby,forexample,10%wouldlikelyresultincostsavingsgreaterthan10%.

H&"
4Ev
enthisestimateoftheeffectofsinksisconservativeinonerespect:itisbasedon ((!$ ana
ssumptionforsinkactivityintheU.S.overthe20082012period,andnoassumedbenefitsfrom
sinkselsewhereintheworld.Verypreliminaryestimatessuggestthatincorporatingthe  +%
( gainsfromsinksthroughouttheworldcansubstantiallyreducethecostsofmeetingtheKyo
to  h target,ontopofthegainsfromtradingamongAnnexIcountries.(Furthermore,nomodel
hasyeteventriedtotakeintoaccountthatgovernmentpoliciescanhelpincreasetheactivit
iesqualifyingasallowablesinks,likesometreeplanting.)Becausethequantitativeuncer
taintyissolarge,wedonotyethaveanestimatewithwhichwearecomfortable. Butweexpectth
atcompletemodellingoftheKyotoprovisionpertainingtosinkswilllikelyhavefavorablea



ndpotentiallylargeeffectsonprojectedcosts. Accountingfortheroleofimprovementsine
nergyefficiency

4AnotherissueinanalyzingtheKyotoprotocolconcernsfutureimpr

ovementsin  h energyefficiencyduetoinnovationanddiffusionofexistingtechnology.Th
eparameterthatfiguresmostprominentlyinanalysisofenergyefficiencyistherateofimpr
ovementinthesocalledAutonomousEnergyEfficiencylndex(AEEI),thatistherateatwhicht
hetotaluseofenergyfallsrelativetoGDP.Aplausibleassumptiononthe AEElisanimproveme
ntofl.0percentperyear.Reflectingaconservativeinterpretationofthe 1 5yearimpactofv
ariousclimatechangeinitiatives,thisisonlyasmallincreaseabovethe0.9percentnumber
intheEnergyInformationAdministrationsAnnualEnergyOutlook. Thatassumptionisnotthe
most " optimisticoutcomethatmightoccur.Someauthoritiesinthefieldofenergypolicy
forecastmorerapidtechnologicalprogress.Expertsatfivenationallaboratoriesmanaged
bytheDepartmentofEnergy,usinganengineeringapproachratherthananeconomicparadigm,
foundthatathirdoftheemissionsreductionsnecessarytoreturnto 1990levelsby2010could
beachievedthroughtheadoptionofexistingenergyefficienttechnologiesatnonetresourc
ecost, +%( orevensomesavings.TheNational AcademyofSciencesreachedqualitativelysi
milarconclusionsinal 992report.4ThePresidentsFY 1999budget,aslhavenoted,include
sa$6.3billionpackageoftaxcutsandR& Dinvestmentsintendedtospurthediscoveryandadop
tionofnewtechnologies.IftheAdministrationissuccessfulinthiseffort,therateofimpr
ovementinenergyefficiencycouldriseandsuchimprovementswouldlowerthecostofmeeting
ourKyototarget.Forexample,publishedresultsbasedonSGMmodelsimulationswithdiffere
ntassumedratesof AEEIsuggestthatanincreaseinthe AEElof25percentcouldleadtodecline
sinthepermitpriceofapproximately40percent.4Ourjustificationforincorporatingin
toourassessmentasmallassumedimpactofAdministrationtechnologypoliciesissomewhata
nalogoustotheAdministrationsrationaleforemployingmainstreameconomicassumptionsi
nourbudgetforecasts:inthepresenceofuncertainty, weareconservativeinourestimateso
fthespeedwithwhichtheeconomywillgrow,taxreceiptswillrise,andthebudgetwillimprov
e.Thatway,anyrevisionsorsurprisesthatoccurarelikelytobeinthepleasantdirection.l
nthisinstance,weprudentlyandconservativelyassumethattherewillbesubstantialdelay
sbetweeninvestmentsinnewtechnologyorthediffusionofexistingtechnology,andtheretu
rnstosuchinvestments.4Moreover,attherecentautomobileshowinDetroit,GeneralMoto
rsannouncedthatithasdevelopedahybridbasedvehiclethatcanachievefuelefficiencyof$
Omilespergallon,andthatthiscarcouldbeincommercialproductionwithinafewyears.Ford
alsoexhibitedaprototypeofalightweighthighlyfuelefficientsedanthatcouldbeincomme
rcialproductionby ~ +%( themiddieofthenextdecade. Theseannouncementsfollowedanearl
ierbreakthroughannouncedbyDOEanditspartnersofafuelcelithatcouldrunongasolineand
doublecurrentfueleconomywhilereducingconventionalairpollutionemissionsby90perce
nt.ThesetechnologicaladvanceshavebeenmadepossiblethroughtheeffortsofthePartners
hipforaNewGenerationofVehiclesbetweenthe Administrationandthe U.S.autocompaniesan
dtheirsuppliers.4Suchprogressmaybereplicatedinothersectors. VCRsand TVs,whilesw
itchedoff,consumeabout$ 1 billionworthofelectricityannually. EPAhasestablishedapar
tnershipwithmajormanufacturersthathasagoalofachievinguptoa70percentreductionine
nergyuseby VCRsandTVswhiletheyareswitchedoff,withoutsacrificingproductquality,us
efulness,orincreasingcosts. Thispartnershipofferspromiseofsubstantialimprovement
sinenergyefficiency.NonClimateBenefits 4Afinalfactorthatshouldbeincludedinan
ycomprehensiveassessmentofthe " economicimplicationsoftheKyotoprotocolaretheben
efitsoftheagreement. Theliteraturehasemphasizedthatanyrelativepriceshiftsthatpro
venecessarytoreduceemissionsshouldproducenonclimatebenefitsinthreeareas:traffic
congestion highwayaccidents,andairpollutionunrelatedtoclimatechange. Thesebenefi
tsarehardtoquantifypreciselybutarepotentiallysignificant:ourroughestimatessugge
stthatthesethreebenefitscouldoffsetapproximatelyaquarteroftheresourcecostofthec
limatechangepolicy.Synthesis  +%( 4Acomprehensiveevaluationof-" h4X-theeconomi
cimpactoftheKyotoProtocolmustintegrateallofthefactorsdescribedabove:relianceonf
lexiblemarketbasedmechanismsdomestically;internationaltradingandJointimplementa



tionamongAnnexIcountries;theCleanDevelopmentMechanism;meaningfuldevelopingcount
ryparticipation;thepotentialcostmitigatingroleofincludingsixgasesandcarbonsinks
;thebenefitsofelectricityrestructuring;andemissionsreductionsachievedasaconsequ
enceofotherproposedAdministrationclimatechangeinitiatives. Assumingthateffective
mechanismsforinternationaltrading,JointimplementationandtheCleanDevelopmentMech
anismareestablished,andassumingalsothattheU.S.achievesmeaningfuldevelopingcount
ryparticipation,ouroverallassessmentisthattheeconomiccosttotheUnitedStatesinagg
regateandtotypicalhouseholdsofattainingthetargetsandtimetablesspecifiedintheKyo
toProtocol,willbemodest. Thisconclusionthattheimpactwillbemodestisnotentirelyd
ependentupon,butisfullyconsistentwith,formalmodelresults.Ihavepreviouslyemphasi
zedthelimitationsofrelyingonanysinglemodelinassessingtheeconomicimpactoftheKyot
oProtocol,andcontinuetoviewanysuchresultsasjustoneinputintoanoverallanalysis.Bu
titisworthemphasizingthatmodelresultsreflectingthedetailsoftheKyotoProtocolarec
onsistentwithourconclusion.Forexample,undertheassumptionsofeithertradingunderth
eumbrellaorwithinAnnex[,theCDMandpermittradingwithdevelopingcountries,estimates
derivedusingtheSGMmodel,whichadjustfortheinclusionofsixgasesandassumelittlebank
ingofcreditsbeyond2012,suggestthattheresourcecostsofattainingtheKyototargetsfor
emissionreductionsmightamountto$7to$12billionperyearin2008t02012.Thisimpliestha
toverallcosts,excludingnotonly +%( climateandnonclimatebenefits,butalsosuchcost
mitigatingfactorsassinksandpayoffsfromthePresident'selectricityrestructuringand
climatechangeinitiatives,wouldreachroughlyonetenthofonepercentofprojectedGDPin2
010.Amoretangiblemeasureofcostsistheestimatedeffectsonenergyprices.Excludingt
heimpactofelectricityrestructuringandtheancillarybenefitsofmitigationandbetterf
orestmanagement,theSGMbasedestimate,correspondingtothegrossresourcecostestimate
citedabove,isanemissionspriceintherangeof$14to$23pertonofcarbonequivalent. Thist
ranslatesintoanincreaseinenergypricesbetween2008and2012atthehouseholdlevelofbet
ween3andSpercent,anincreaseinfueloilpricesofaboutSto9percent,naturalgaspricesof
3toSpercent,gasolinepricesof3to4percent(oraround4to6centspergallon),andelectric
itypricesof3to4percent.Thisincreaseinenergypricesatthehouseholdlevelwouldraiset
heaveragehouseholdsenergybillintenyearsbybetween$70and$ | 1 0peryear,althoughsuchp
redictionsmaynotbeobservablebecausetheywouldbesmallrelativetotypicalenergyprice
changes,andnearlyfullyoffsetbyelectricitypricedeclinesfromFederalelectricityres
tructuring.Inparticular,thisincreaseinenergypricesissmallrelativetotheaverageof

year (@ toyearrealenergypricechangesexperiencedbyU.S.consumerssince 1960:suchann
ual " changeshaveaveraged3.8percent.Inaddition,by20082012 theanticipated10perc
entdeclineinelectricitypricesfromtherestructuringthatispartofourclimatechangeag
endaisprojectedtoleadtoexpenditurereductionsofabout$90peryearfortheaveragehouse
hold.

Ashighlightedearlier,therearesubstantialbutunavoidableuncertaintiessurrounding

*#& estimateslikethese.Forexample,theestimatejustdiscussedispredicated,amongoth
erthings,  +%( onthedevelopingcountryparticipationthatweareinsistinguponasacondi
tionforourratifyingtheKyotoProtocol,butwhichisnotyetpartofthatProtocol,andoneff
ectiveinternationaltrading.Moreover,othermodelswillyieldotheranswersandmuchwork
remainstobedonebythemodelingcommunitytotesttherobustnessoftheseresults.Prelimin
arycomparisonsoftheSGMmodeltothefewothermodelsthathaveattemptedtoevaluatetheKyo
toaccord,suggestthatitspredictionsconcerningtheimpactoftheKyotoProtocoloncarbon
permitpricesareneitherthemostconservativenorthemostoptimisticofthemodelsthathav
ebeendeveloped. ThepredictionsoftheSGMmodelarerobustinthesensethatvirtuallyallen
ergymodelsrevealthepotencyofeffective,flexible,domesticandinternationaltradingm
echanismstoreducesubstantiallythecostandenergypriceimpactofmeetingtheKyototarge
ts.Ofcourse.themostimportantfactorthathasbeenleftoutoftheaboveassessmentisthe
benefitofmitigatingclimatechangeitself. Afullcostbenefitanalysiswouldincludemiti
gationinthebenefitscolumn.Theonlyreasonwehavenotdoneso,explainedrepeatedlyabove



Jisthedifficultyincomingupwithanumbertocapturethemonetarybenefits.Butnobodyshou
Idlosesightofourultimateobjectivekeepingourplanetthehospitablehomethatweenjoyto
day.Effectsonemploymentandaggregateoutput " Sofarwehavesaidnothingaboutjoblo
ssesresultingfromclimatechangepolicy. h$ Althoughtheremaybejobgainsinsomesecto
rsandjoblossesinothers,wedonotanticipateanysignificantaggregateemploymenteftect
ifweachievetheconditionswehavediscussed. Theeffectsonenergypricesdescribedabovew
illoccuronly 10to 1 4yearsinthefuture.Notonlyaretheseeffectssmallrelativetohistori
calvariationsinenergyprices,andoffsetbyother +%( policieslikeelectricityrestruc
turing,theywouldoccursufficientlyfarinthefuturetoenablemonetarypolicytokeepthee
conomyoperatingatitspotential.Inenergyintensivesectorssomeemploymentreductionco
uldoccur,althoughgiventheverysmallpredictedchangeinenergyprices,impactsinmostsu
chsectorsareapttobeminimal.Furthermore,alargenumberofjobswillbecreatedinotherse
ctorsmanyofthemhightechjobspayinghighwages.ThePresidentisfirmlycommittedtoassis
tinganyworkerswhoareadverselyaffectedduringthetransitiontoaclimatefriendlyecono
my.VIl.Conclusion  h Inconclusion,theKyotoProtocolandthePresidentsgeneralapp
roachtoclimatechangereflecttheinsightofeconomicanalysis. TheKyotoProtocolinclude
skeyprovisionsoninternationaltradingandCleanDevelopmentprojects. ThePresidentsap
proachreliesonmarketincentivesfirst,withasystemoftaxcutsandR&Dinvestments,andth
enlaterwithamarketbasedsystemoftradeablepermitstoensurethatourobjectivesareachi
evedasefficientlyaspossible.OuroverallconclusionisthattheeconomicimpactoftheP
rotocolwillbemodestundertheconditionswehaveidentified. Thepurposeofthistestimony
hasbeentoexplainthereasoningunderlyingthisconclusion,whichdrawsinsightsfromnoto
nlytheforecastsofindividualmodels,anyoneofwhichhasitsownstrengthsandlimitations
,butalsoabroadvarietyofadditionalanalyses.llookforwardtocontinuingtoworkwithm
embersofthisCommittee,aswellasother  +%( interestedparties,infurtheranalyzingthe
KyotoProtocolandevaluatingtheneteffectsofreducinggreenhousegasemissions.Itismyh
opethateconomicanalysiswillcontinuetoplayakeyroleindesigningpoliciesinthisarea.

Iwelcomeyourquestions. END ATTACHMENT 1
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ORAL TESTIMONY OF DR. JANET YELLEN
CHAIR, COUNCIL OF ECONOMIC ADVISERS
BEFORE THE HOUSE COMMERCE COMMITTEE
ON THE ECONOMICS OF THE KYOTO PROTOCOL
MARCH 4, 1998

Thank you, Mr. Chairman. The President has said that we can work to avert the grave
dangers of climate change, while at the same time maintaining the strength of our economy. |
agree and am pleased to have this opportunity to appear before the Committee to elaborate on the
Administration’s views on these issues.

The international agreement that was reached in Kyoto this past December is a crucial
step forward in addressing global climate change. But it is only one step in a long journey.
Since the international effort to reduce greenhouse gas emissions is still in some respects a
work-in-progress, it is not yet possible to provide a full authoritative analysis of it. In my
testimony today, | will attempt to identify key elements of the agreement and the
Administration’s policy, such as international emissions permit trading, meaningful developing
country participation, the inclusion of land-use activities that absorb carbon (“sinks”) and six
categories of gases, as well as domestic initiatives, that can ensure that reductions in global
greenhouse gas emissions are consistent with continued strong economic growth.

Effects of Climate Change

The Intergovernmental Panel on Climate Change (IPCC) jointly established by the World

Meteorological Organization and the United Nations Environment Programme, concluded in

1995 that “the balance of evidence suggests that there is a discernible human influence on global

climate.” Current concentrations of carbon dioxide, methane, nitrous oxide, and the other
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so-called greenhouse gases have reached levels well above those of preindustrial times. Asa
result of the increased concentration of greenhouse gases, the IPCC estimates that global
temperatures will increase by between 2 to 6 degrees Fahrenheit in the next 100 years, with a best
guess of about 3.5 degrees Fahrenheit. The IPCC reports that a doubling of carbon dioxide
levels would lead to approximately 10,000 additional deaths per year for the current U.S.
population from higher summer temperatures, even after netting out the effects of warmer
winters and acclimatization. The IPCC also predicts sea level increases of about 20 inches by
2100, with greater increases in subsequent years. Despite the difficulties of deriving
quantitative assessments of the damages from climate change, researchers have nonetheless
developed monetary estimates of damages that prompt substantial concern, and range in tens of
billions of dollars per year for temperature changes projected to occur in the next century.  If
left uncontrolled, disruption of the Earth’s climate may thus pose substantial costs in terms of
harm to commerce and the environment alike. These costs--and they are significant--provide the
primary motivation for actions to reduce greenhouse gas emissions.

These estimates do not, and cannot, accurately reflect the value of reducing the unknown
risk of large-scale and potentially irreversible events with potentially catastrophic consequences,
such as warming of the Northern tundra sufficient to release very large amounts of methane from
the permafrost. There is thus a strong argument for the Kyoto Protocol as a form of insurance
against a serious environmental threat.

Kyoto Protocol

To address climate change, the United States and approximately 160 other nations
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agreed in negotiations held in Kyoto, Japan, last December, to reduce emissions of greenhouse
gases. The Kyoto Protocol, which requires the advice and consent of the Senate, would place
binding limits on each industrial country's combined emissions of the six principal categories of
greenhouse gases. These limits apply to the 38 so-called Annex I countries, which are the
industrialized countries, defined to include Russia, Ukraine, and most Eastern European
countries.

In taking action to reduce emissions, economic analysis suggests that two elements are
absolutely essential: the effort must be flexible and market-based, to ensure that we reduce
emissions in the most efficient way; and the effort must be global, for without global emissions
reductions the effort would be ineffective. The nature of the climate change problem--that
greenhouse gas emissions have the same effect on the climate regardless of how, where, and,
within limits, when they occur--suggests three basic methods to lower the cost of achieving given
levels of environmental protection. We term these “when”, “what”, and “where” flexibility.

As a result of U.S. diplomatic efforts, all three forms of flexibility are broadly reflected in
the Kyoto Protocol. The choice of a multi-year budget period, ending later than many countries
proposed, with allowance for “banking” of emissions reductions, constitute key elements of
“when flexibility.” These provisions mitigate costs by permitting reductions at times when they
are less rather than more costly. The inclusion of all six greenhouse gases and certain sink
activities that promote removal of carbon from the atmosphere provide substantial “what

flexibility”. The U.S. succeeded in having the Kyoto Protocol stipulate that countries with

binding targets are to reduce greenhouse gas emissions by certain percentages, but does not

[Automated Records Management System Hex-Dump Conversion]



require specific reductions for specific gases. Moreover, sinks can be used to offset emissions
target.  The inclusion of international emissions trading among countries that take on binding
targets, coupled with an agreement allowing industrial countries to receive emissions reduction
credit for certified investments in “clean development” projects in the developing world, are the
critical forms of “where” flexibility incorporated in the Kyoto Protocol. Although details of
these provisions need to be finalized in negotiations in Buenos Aires later this year, we believe
that these mechanisms can produce substantial reductions in the costs of attaining our
environmental objectives.

The problem of climate change is global and so requires a global solution. Around 2030,
under a continuation of business as usual, a majority of world emissions are projected to come
from developing countries. Without developing country participation we cannot achieve
adequate climate protection. In addition, developing country participation would permit
relatively low-cost emissions reductions to be internationally recognized as a substitute for more
expensive reductions in many industrial countries. The President has made clear that he will not
submit the Kyoto Protocol to the Senate without meaningful participation from key developing
countries (who are not included in Annex I).

Economic Effects

An economic analysis of climate change faces three broad categories of difficulties. First
are the uncertainties that still remain over the terms of the ultimate treaty. Second are the
inherent limitations of available models to analyze even short-term costs and benefits. And

finally is the impossibility of putting a single monetary number on the long-term benefits of
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climate change mitigation.

Mindful of the limitations of any single model as a tool for evaluating the economic
impact of the Kyoto Protocol, we have employed a broad array of techniques to assess the
various possible costs and non-climate benefits of the Administration’s emissions reduction
policy. Ignoring the benefits of mitigating climate change itself, our conclusion is that the net
costs of our policies to reduce emissions are likely to be small if those reductions are undertaken
in an efficient manner and we are successful in securing meaningful developing country
participation as well as effective international trading and clean-development mechanisms in
future negotiations. As | explain in my written testimony, this conclusion is not entirely
dependent on, but is fully consistent with, formal model results. For example, given the factors,
such as trading, delineated above, but excluding the benefits of acting and the impact of
electricity restructuring , estimates derived using the SGM model suggest that the resource costs
of attaining the Kyoto targets for emission reductions might amount to just $7 to $12 billion per
year in 2008 to 2012 -- or just 0.1 percent of projected GDP. That small net premium, in effect,
purchases a partial insurance policy against a serious environmental threat.

A comprehensive economic evaluation of the Administration’s climate change policies
must also take into account the potential payoffs from the full package of proposed
Administration climate change initiatives. As you know, the President’s FY 1999 budget
includes a $6.3 billion package of tax cuts and R&D over the next 5 years; this package makes
good sense in terms of energy policy and will jumpstart our efforts. A second responsible step

entails industry-by-industry consultations to prepare emission reduction plans in key industrial
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sectors. A final component of the President’s climate change policy is his support for electricity
restructuring in a manner that will offer approximately $20 billion in cost savings to electricity
consumers, while offering modest reductions in greenhouse gas emissions.

I look forward to continuing to work with members of this Committee, as well as other
interested parties, in further analyzing the Kyoto Protocol and evaluating the effects of reducing
greenhouse gas emissions.

[ welcome your questions.
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BACKGROUND FOR TESTIMONY ON CLIMATE CHANGE
March 4, 1998
draft

President Clinton is committed to addressing the problem of global climate change while
maintaining a strong economy. President Clinton has said that we can work to avert the grave
dangers of climate change, while at the same time maintaining the strength of our economy.

The Kyoto Protocol is a form of insurance against a serious environmental threat. It
is difficult to put a price tag on the cost of doing nothing to address the problem of
climate change. But researchers have nonetheless developed troubling cost estimates of
not acting --ranging in the tens of billions of dollars per year for the United States.
And, these estimates do not even fully reflect the value of the insurance against the
unknown risk of large-scale and potentially irreversible catastrophic events, such as a
shifting of the Gulfstream.

Doing it smart: The Kyoto Protocol is based upon measures that reduce costs. The least-cost
approach to controlling climate change is to reduce emissions where and when such reductions
are cheapest. Dr. Yellen’s testimony highlights the substantial cost reductions that are
associated with international emissions permit trading, joint implementation by Annex |
countries, the Clean Development Mechanism, and other aspects of the Kyoto Protocol.

Because of U.S. insistence, the Kyoto Protocol includes many such cost-saving provisions -- and
economic analyses that ignore these provisions do not accurately reflect the economic impact of
the Kyoto Protocol. In addition, the Administration supports federal electricity restructuring
legislation that could achieve modest emissions reductions and will provide consumers with
substantial savings.

Conclusion: Costs will be modest, even without accounting for benefits of electricity
restructuring or the value of insurance against a serious environmental threat. With
effective mechanisms for international emissions permit trading, joint implementation, and the
Clean Development Mechanism, as well as meaningful developing country participation and
flexible timetables, the Administration’s overall assessment is that the economic cost to the
United States will be modest.

This conclusion is not entirely dependent on, but fully consistent with, formal model
results. Despite the limitations of any single model in assessing the economic impact of
the Kyoto Protocol, economic model results are fully consistent with this conclusion.

For example, given the factors, such as international permit trading, delineated above, but
excluding the benefits of reducing emissions and the impact of electricity restructuring,
estimates derived using the Second Generation Model (SGM) suggest that the resource
costs of attaining the Kyoto targets for emission reductions might amount to just $7 to
$12 billion per year in 2008 to 2012 -- or just 0.1 percent of projected GDP.
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Modest impact on family energy costs.  With a successsful international trading
regime, the SGM-based estimate suggests an emissions price in the range of $14 to $23
per ton of carbon equivalent. Not including the impact of Federal electricity
restructuring, that would translate into an increase in the average family’s energy bill of
between $70 - $110 per year in 2010. But, the energy price declines from Federal
electricity restructuring would likely be enough to offset the impact described above -- so
that the net effect on family energy bills, of the Administration’s policies, including the
impact of electricity restructuring, would be negligible in 2010.

Cost estimates do not reflect 36.3 billion package of insurance against the
environmental threat. The figures cited in Dr. Yellen’s testimony exclude not only
climate and non-climate benefits, but also such cost-mitigating factors as carbon sinks
and increases in energy efficiency from the President's $6.3 billion climate change
initiative.
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TEXT:

Janet

We will try to discuss this at 2:30 tomorrow. Logically, you would
reciprocate their visit here of last June by going sometime between May
and August (Joe went in August 2 years ago). The State Dept. (DAS Susan
Shirk) is eager to use this venue to advance US-China dialog/advice in

light of the Asian crisis. She is leaving town Friday, China-bound. If

you are sure you don't want to go to Beijing, then we should tell her now,
so that she doesn't stir anything up while she is over there.

JF
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TO: Janet L. Yellen ( CN=Janet L. YellenfOU=CEA/O=EOP @ EOP [ CEA ] )
READ:UNKNOWN

CC: Joseph E. Aldy ( CN=Joseph E. Aldy/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

CC: Adele C. Morris ( CN=Adele C. MorrissfOU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

CC: Randall W. Lutter ( CN=Randall W. Lutter/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

Alice H. Williams ( CN=Alice H. Williams/OU=CEA/O=EOP [ CEA ])
READ:UNKNOWN

Lisa D. Branch ( CN=Lisa D. Branch/OU=CEA/O=EOP [ CEA ])
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TEXT:
Janet,

I would like us five to meet sometime Friday to discuss what
should be the CEA position on emission targets for developing countries.

I enclose a write-up of the two key points [ think we have to offer in the
inter-agency process. After we have discussed them, and revised them
along whatever lines you suggest, I propose that we circulate them soon as

a memo. (I also propose we attach the cross-country plot of emissions per
capita against GDP per capita, with regression line, that Joe did in
November. The point of this is that if we offer some evidence that we

have thought with some degree of rigor about this problem, it might put

our arguments a notch above those of the ten other agencies who presume at
meetings that anybody's idea is as good as anybody else's).

The status quo on this subject is that State is drawn to negotiate
bilateral deals with Argentina, South Africa, etc. one-by-one, with ad hoc
definitions of meaningful participation that are not necessarily desirable
from our point of view. The closest thing to a systematic approach to
emission targets is the unedifying USAID paper, which among other things
implies that we should make no demands on small countries.

Recall that | am away next week (and you thereafter).
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Proposal for CEA position on targets for developing countries (i.e., the
strong form of “developing country participation”)|

1. It would be useful to get LDCs to agree to binding limits, even if they
involved no (or little) cuts below BAU. Reasons:

o We want to forestall increases over BAU, in response to Annex I cuts
(leakage)
. The ability for Annex I countries to buy reductions form LDCs would

greatly reduce the costs of meeting our targets (as CEA testimony
showed).

o With targets close to BAU, the LDCs would benefit from the ability to
sell emission permits. This actually gives them a genuine economic
incentive to join, which is otherwise lacking.

. Agreement on modest targets in the nearer term is the first step to
drawing LDCs into the system, where larger cuts relative to BAU may
be possible in the longer term (in some proportion to the cuts made by
richer countries that have gone before them).

' There is no presumption that LDCs are likely to agree to this, or that
the Administration would necessarily hold out for such an ambitious
definition of meaningful participation before submitting the treaty. This is
simply an alternative track to CDM, etc.. We think the U.S. should have an
answer ready if some small country asks: “Suppose we were willing to
consider a binding commitment. What emissions target does the U.S. think
is fair?”
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2. It might be useful to phrase LDC targets as a formula (intended
approximately to replicate BAU on an ex ante basis’). Reasons:

o [t is hard to know what the right BAU estimate for a given small poor
country is, ex ante.

o Even if we think we know, it will be hard to get agreement. It would
require protracted self-serving negotiations with each country
one-by-one. Simpler and fairer to agree on a uniform formula that
generalizes.

° Even an optimal forecast ex ante could turn out very poor ex post --
e.g. unintentionally stringent. Ten years ago one would have
predicted that Korean growth in the coming century would be far more
rapid than Slovenia’s growth; looking forward from today, the opposite
could be true. If countries’ future growth rates turn out to be very
different from what was anticipated when a binding BAU path was
established, they will simply refuse to abide by them.

o Such a formula would constitute tangible proof that we are not
preventing them from growing rapidly

o Compared to pragmatic alternative approaches that determine future
targets from past emissions, a formula that puts less weight on past
emissions minimizes the incentive for countries to maximize emissions
in the near term in order to have a higher base allocation in the future.

2 An example of such a formula, which we have fit econometrically to
actual data, expresses future emissions per capita as a log-linear combination
of GDP per capita and current emissions per capita.
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RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Randall W. Lutter ( CN=Randall W. Lutter/OU=CEA/O=EOP [ CEA ])
CREATION DATE/TIME: 5-MAR-1998 13:52:38.00

SUBJECT: electricity restructuring

TO: Janet L. Yellen ( CN=Janet L. Yellen/lOU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

CC: Jeffrey A. Frankel ( CN=Jeffrey A. Frankel/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

CC: Joseph E. Aldy ( CN=Joseph E. Aldy/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

TEXT:

Peter O mentioned that the final electricity memo went to the President.

He expects that there will be a meeting about it because the Vice
President is siding with CEQ on the cap and trade issue. He thinks that
DOE will be amply represented, and that EPA will probably be invited. He
thought that Larry might also be invited. 1 suggested that you should be
invited because of your testimony, but he said that someone else would be
deciding who gets to attend.



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Sanders D. Korenman ( CN=Sanders D. Korenman/OU=CEA/O=EOP [ CEA ])
CREATION DATE/TIME: 5-MAR-1998 10:31:13.00

SUBJECT: Gingrich testimony on EEOC funding

TO: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TO: Rebecca M. Blank ( CN=Rebecca M. Blank/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

CC: Michele Jolin ( CN=Michele Jolin/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TEXT:

In case you missed it, Newt Gingrich spoke before the House Subcommittee
on Employer-Employee Relations Tuesday in support of Administration
proposals to substantially increase EEOC's funding. However, he
conditioned it on reforms (some of which the Administration proposed) AND
"an agreement by the EEOC not to use its scarce resources for employment
testers."”

He argued that the use of testers undermines the credibility of the EEOC,
causes innocent business to waste resources (interviewing candidates not
interested in actual employment), "but also puts the government in the
business of entrapment."

EEOC has supported the use of testers, but recently became actively
involved in financial support of a testing program last December.

Gingrich acknowledged in the hearing that in some circumstances, where a
number of charges has been filed with the commission, the use of testers
might be plausible.

The reaction of an EEOC commissioner interviewed for a DLR article was
that dropping a tiny, "fledgling” testing program was a small price to pay
for a sorely needed 15% increase in their budget.



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/O=EOP [ CEA })
CREATION DATE/TIME: 9-MAR-1998 13:09:41.00

SUBJECT: EPC Meeting

TO: Jeremy B. Rudd ( CN=Jeremy B. Rudd/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

TEXT:

I will be away all next week and am thus eager to plan for the EPC meeting
this week. Are any of the documents available at this time? If we can

get the Main Issues paper we could schedule a meeting with the rest of the
delegation and divvy up responsibilities. At any rate, I need to talk to

you as soon as possible about how we will handle things to prepare. If
you have time this afternoon, it would be good to chat.



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Joseph E. Aldy ( CN=Joseph E. Aldy/OU=CEA/O=EOP [ CEA ] )
CREATION DATE/TIME: 9-MAR-1998 23:25:55.00

SUBJECT: CEA answers for Senate Foreign Relations Questions

TO: Adele C. Morris ( CN=Adele C. Morris/fOU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

TO: Michele Jolin ( CN=Michele Jolin/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TO: Randall W. Lutter ( CN=Randall W. Lutter/OU=CEA/O=EOP @ EOP [ CEA ] )
READ:UNKNOWN

TO: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

TEXT:

State Department asked us to answer several of the questions they received
from Senate Foreign Relations after Stu's first hearing. Apparently, they
are under a lot of pressure to get answers back soon, and would like to
hear from us ASAP. Michele and Janet, I would like for you to look over
these (especially the first and last questions -- there are only 4). Feel

free to drop off a marked up version with your comments, or email/call me
and I'll stop by to discuss. Thanks.

Joe
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CEA Responses to Written Questions Submitted by the Senate Committee on Foreign Relations
Hagel

10. Last year, the Administration abandoned a year and half-long effort to develop an economic
model that would show that we could make major cuts in energy use in this country without
harming our economy. The Chair of the Council of Economic Advisers went so far as to call
economic modeling “futile.” On February 4, 1998 the Chair of the Council on Environmental
Quality, Kathleen McGinty said before the House Science Committee, “The Administration is
working on a more detailed economic analysis of the impacts of the targets reached in Kyoto.
Council of Economic Advisers Chair Janet Yellen will be prepared to discuss the analysis at a
hearing next week before the Senate Foreign Relations Committee.” Can you tell me why the
Administration did not produce either Janet Yellen as a witness or the promised detailed
economic model or analysis?

Option 1: Dr. Yellen could not participate in this hearing because of her obligations
associated with the release of the Economic Report of the President. [t would not be
appropriate for the Administration to submit the economic analysis to the Committee
without also providing a witness to give an oral and a written statement explaining its
details and to answer questions. Dr. Yellen did testify before the House Commerce
Committee and the Senate Agriculture Committee on the Administration’s economic
analysis.

Option 2: Dr. Yellen was prepared to give an oral and a written statement on the
Administration’s economic analysis, however, last minute Committee staff restrictions on
her testimony, which would not allow adequate time for interagency review of the
testimony, made it impossible for her to testify. It would not be appropriate for the
Administration to submit the economic analysis to the Committee without also providing
a witness to give an oral and a written statement explaining its details and to answer
questions. Dr. Yellen did testify before the House Commerce Committee and the Senate
Agriculture Committee on the Administration’s economic analysis.

12B. Is there currently in place any interagency body within the Executive Branch that has the
responsibility to analyze the economic implications to the nation of the emissions reduction
requirements specified in the Kyoto Protocol for the United States and of alternative domestic
policies to achieve those reduction requirements?

No. (Is there anything else we would like to say?)

12B.1. If yes, what is the name of that interagency body? Who is the chair of that body? Are
you a member of that body?

Not applicable.
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33.1.

Do you believe that, until the Conference of the Parties makes all of the decisions that it is

empowered to make under those Articles of the Kyoto Protocol, it will be impossible for either
the Administration or the Congress to know the extent to which those articles -- in reality --
would or could reduce the nation’s cost of complying with the emissions reduction requirement
set forth in the Protocol?

Helms

The Kyoto Protocol establishes international trading of emissions rights across Annex |
countries. The Administration’s policy is to secure rules that ensure an effective
international market for emissions rights. It is impossible to know exactly the magnitude
of the cost reduction associated with international trading, because of many uncertainties.

Some of these uncertainties will be addressed in subsequent negotiations, however,
many uncertainties are associated with the inability to precisely predict the state of the
U.S. and global economies a decade from now. It is possible to draw from the economic
literature on trading, descriptive statistics of Annex I economies, and the results from
modeling exercises to illustrate the substantial gains possible through international
trading. The finding that effective international trading can significantly reduce
compliance costs is quite robust.

In addition to your assertions of increased energy efficiency, and international emissions trading,
please detail how the Administration intends to reach these enormous commitments without
constraining U.S. economic growth?

(Should we simply attach a copy of Janet’s testimony before Commerce/Ag?)
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RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Aaron S. Edlin ( CN=Aaron S. Edlin/fOU=CEA/O=EOP [ CEA ])
CREATION DATE/TIME: 9-MAR-1998 18:37:36.00

SUBIJECT: auto choice

TO: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TEXT:

Janet,

What do you think of These revisions to that memo, particularly the
paragraph for the recommendation section, that follows the bold type.

Proposed changes to the second paragraph on page three of the Auto Choice
memo to the President.

The Per-mile premium option addresses this problem and could decrease
driving substantially, leading to fewer accidents and automobile

fatalities, less congestion and large environmental benefits. Nonetheless,

we believe that we could not sustain support for it in its current form.

While we would argue that the average premium for drivers would fall under
CEA's proposal, and that only those who chose the no-fault option would
pay by the mile, opponents would counter that we are "taxing" each mile
that families drive.

Paragraph on CEA position on CEA proposal for recommendation section.

The CEA believes that the benefits from switching auto insurance from a
per-year basis to a per-mile basis from reduced premiums, reduced
pollution, and reduced fatalities would be dramatic, and would make Auto
Choice good policy if it were packaged with per-mile premiums. The
politics suggest that for now we work to develop ways to facilitate the
voluntary adoption of per-mile premiums, and thereby avoid the potential
political pitfalls of being charged with "taxing" miles.



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/O=EOP [ CEA ] )
CREATION DATE/TIME:10-MAR-1998 10:43:05.00

SUBJECT: Re: EPC Meeting

TO: Jeremy B. Rudd ( CN=Jeremy B. Rudd/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TEXT:

That probably makes sense, although | am not sure what it accomplished.
We could just confer with John Weeks directly if we want him to
participate in some way, couldn't we?



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Janet L. Yellen ( CN=Janet L. Yellen/'OU=CEA/O=EOP [ CEA ])
CREATION DATE/TIME:10-MAR-1998 11:26:56.00

SUBJECT: Answers to Foreign Relations Committee testimony.

TO: Randall W. Lutter ( CN=Randall W. Lutter/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TO: Michele Jolin ( CN=Michele Jolin/lOU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TO: Joseph E. Aldy ( CN=Joseph E. Aldy/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

TEXT:

Attached are my suggested edits. ATTACHMENT 1
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CEA Responses to Written Questions Submitted by the Senate Committee on Foreign Relations
Hagel

10. Last year, the Administration abandoned a year and half-long effort to develop an economic
model that would show that we could make major cuts in energy use in this country without
harming our economy. The Chair of the Council of Economic Advisers went so far as to call
economic modeling “futile.” On February 4, 1998 the Chair of the Council on Environmental
Quality, Kathleen McGinty said before the House Science Committee, “The Administration is
working on a more detailed economic analysis of the impacts of the targets reached in Kyoto.
Council of Economic Advisers Chair Janet Yellen will be prepared to discuss the analysis at a
hearing next week before the Senate Foreign Relations Committee.” Can you tell me why the
Administration did not produce either Janet Yellen as a witness or the promised detailed
economic model or analysis?

Dr. Yellen was unable to complete preparation of testimony by the Committee’s deadline
with adequate time for interagency review and to participate in this hearing because of her
obligations associated with the release of the Economic Report of the President. Dr.
Yellen did testify before the House Commerce Committee and the Senate Agriculture
Committee on the Administration’s economic analysis.

12B. s there currently in place any interagency body within the Executive Branch that has the
responsibility to analyze the economic implications to the nation of the emissions reduction
requirements specified in the Kyoto Protocol for the United States and of alternative domestic
policies to achieve those reduction requirements?

No, there is no interagency team charged with this analysis. However, the National
Economic Council has coordinated and continues to coordinate, interagency discussions
of various aspects of the Administration’s climate initiative.

12B.1. If yes, what is the name of that interagency body? Who is the chair of that body? Are
you a member of that body?

Not applicable.

33.1. Do you believe that, until the Conference of the Parties makes all of the decisions that it is
empowered to make under those Articles of the Kyoto Protocol, it will be impossible for either
the Administration or the Congress to know the extent to which those articles -- in reality --
would or could reduce the nation’s cost of complying with the emissions reduction requirement
set forth in the Protocol?

The Kyoto Protocol establishes international trading of emissions rights across Annex |
countries. The Administration’s policy is to secure rules that ensure an effective
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Helms

international market for emissions rights. It is impossible to know exactly the magnitude
of the cost reduction associated with international trading, because of many uncertainties.

Some of these uncertainties will be addressed in subsequent negotiations, however,
many uncertainties are associated with the inability to precisely predict the state of the
U.S. and global economies a decade from now. It is possible to draw from the economic
literature on trading, descriptive statistics of Annex I economies, and the results from
modeling exercises to illustrate the substantial gains possible through international
trading. The finding that effective international trading can significantly reduce
compliance costs is quite robust.

In addition to your assertions of increased energy efficiency, and international emissions trading,
please detail how the Administration intends to reach these enormous commitments without
constraining U.S. economic growth?

In addition to increased energy efficiency and international emissions trading among
Annex [ countries, substantial cost reductions are possible if key developing countries can
be persuaded to commit to quantitative targets enabling them to participate in
international emissions trading arrangements. Significant benefits should also accrue
from the more limited role that developing countries have already agreed to: the Clean
Development Mechanism. A number of additional factors can also play a role in
enabling the United States to meet its target without constraianing economic growth.
These include the use of carbon absorbing sinks to offset greenhouse gas emissions and
the flexibility allowed by the Kyoto Protocol to meet the U.S. target through reductions in
all six greeenhouse gases and not just CO; alone. The President has also indicated his
support for legislation to unleash competition in the electricity industry. Such legislation
could lower electricity prices significantly for American consumers and also reduce
greenhouse gas emissions.  [Further details concerning the Administration’s analysis of
how the Kyoto targets can be attained without constraining U.S. economic growth are
contained in the attached testimony of Janet Yellen before the House Commerce
Committee.]

[Automated Records Management System Hex-Dump Conversion]



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Jeremy B. Rudd ( CN=Jeremy B. Rudd/OU=CEA/O=EOP [ CEA ])
CREATION DATE/TIME:10-MAR-1998 10:47:19.00

SUBJECT: Re: EPC Meeting

TO: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TEXT:

My impression was that Main Treasury was going to brief John Weeks for the
meeting; | don't know whether that really happened. (In an y case, |

don't recall John speaking at any time during the meeting.) | can ask
someone in Joe Gagnon's office how they feel; my main concern is not to
have Treasury feel as though it's being shut out in any way.



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Rebecca M. Blank ( CN=Rebecca M. Blank/OU=CEA/O=EOP [ CEA ])
CREATION DATE/TIME:11-MAR-1998 11:59:02.00

SUBJECT: Today's WEB

TO: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/O=EOP @ EOP [ CEA])
READ:UNKNOWN

TEXT:
Janet --

[ know you're going to sit down this afternoon to be sure you've
got everything for today's WEB. Just a minor suggestion -- if [ were you,
in introducing the topic of disadvantaged youth, I'd pull together a few
of the statistics from recent WEBs and data releases on unemployment
rates, idleness rates, and (especially among minority youth) incarceration
rates, just to provide an impetus for why we care. But you may already
be planning this.

Becky



RECORD TYPE: PRESIDENTIAL (NOTES MAIL)

CREATOR: Janet L. Yellen ( CN=Janet L. Yellen/”OU=CEA/O=EOP [ CEA ])
CREATION DATE/TIME:12-MAR-1998 16:06:38.00

SUBJECT: OECD notes from November

TO: Jeremy B. Rudd ( CN=Jeremy B. Rudd/OU=CEA/O=EOP @ EOP [ CEA ])
READ:UNKNOWN

TEXT:
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ELECTION OF VICE CHAIRMAN

It is my pleasure to open our fall meeting of the Economic Policy Committee. We have
an extremely stimulating agenda for this meeting. Before we move into that agenda, our
very first order of business this morning is the election of a Vice Chairman of our
Committee to replace Mr. Buenger of Germany. [ would therefore like to open the floor
for nominations. [ would like to call upon Mr. Schatz of Germany to make a nomination
to this post.

Mr. Schatz nominates Mr. Okita of Japan.
I would like to call upon Mr. Budd to second that nomination.

I would like to congratulate Mr. Okita and say that the committee is fortunate that he is
willing to serve in the capacity of Vice Chair. He brings considerable expertise and a
wealth of experience to this post and we all look forward to working with him.
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OPENING REMARKS
Now, let’s turn to our agenda.

. Let me say at the outset that | look forward to interesting and productive discussions over
the next two days about the state of the world economy and about the work of the
Economic Policy Committee.

. A large share of our discussion at this meeting will focus on the economic outlook and
policy requirements facing policymakers in the major regions of the world. Since our
last meeting, it is heartening to see that, with the exception of Japan, the prospects for
strong growth have firmed in much of the OECD area. According to the Secretariat’s
forecast, most countries in the OECD region are expected to grow strongly enough to
eliminate excess capacity. Inflation is low almost everywhere. In some countries, such
as the United States, where unemployment is already low and growth continues unabated,
we must address the possibility that inflation could rise absent policy intervention.
However, our meeting comes at a time of substantial turbulence in global financial
markets. And we must face the challenge, over the next two days, of evaluating the
economic implications for the OECD countries of the developments in Southeast Asia,
and in global financial markets more broadly.

) This meeting also provides an opportunity to revisit issues of perennial concern, in
particular the secular tendency in many of our economies, even those that have been
growing strongly--toward widening inequality in the distribution of income. We will
have the chance to share ideas about how policymakers can most effectively meet the
challenge of mitigating the trend toward inequality without compromising growth and
efficiency.

. [ hope that over the next two days we will also have the chance to discuss with one
another and with Mr. Visco, the new head of the Economics Department, and the OECD
Secretariat what our priorities should be in the Economic Policy Committee, in our
working parties, and in turn in the Economics Division of the OECD. These are
particularly critical questions in this time of budgetary stringency.

. Before turning to Mr. Visco for his report on the recent activities of Working Party 3 1
would like to make two points concerning participation in this meeting.

. First, interventions will be limited to 5 minutes and enforced by a system of
traffic lights. I would, however, like to encourage as many two-handed
interventions as possible. If you want to respond directly to what a delegate says
or address a question to a delegate, please raise both your hands and the Chair will
recognize you to speak for | minute. | believe that these interventions are a very
useful way of promoting interaction and turning these meetings into more of a
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discussion and less of a set of speeches.

. Second, [ would urge the delegates to avoid describing in too much detail the
circumstances in your own particular countries. Instead, the discussions are most
useful to the participants if the participants try to generalize from their own

experiences to come up with coherent analyses and recommendations.

Report on the recent activities of Working Party 3 (Mr. Visco)

I’d like to now turn to Mr. Visco for a report on the recent activities of WP3.

Report of the Chairman of Working Party on Short Term Economic Prospects (Mr. Potter)

I’d like to welcome Mr. Potter to give us the report of the Working Party on Short Term
Economic Prospects.
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Policy Requirements in the United States and other Countries with Mature Expansions.

. In this session we will discuss the economic outlook and policy requirements in the
United States and several other countries, including the United Kingdom and Canada
where growth has been strong enough that the output gap has either completely
disappeared or is closing very rapidly. The United States, for example, has enjoyed four
successive quarters of growth exceeding 3 percent. This contrasts with estimates of
potential output growth that typically lie in the neighborhood of 2.5%. And yet, even
with unemployment at or below 5% for over six months--a level below almost all
estimates of NAIRU--inflation has thus far not risen.

. Against this background I would like to invite the delegates to focus in their discussions
on the key factors influencing the inflationary outlook in the United States and other
countries with mature expansions.

Key questions include:

. Have underlying structural relationships determining the inflationary outlook changed?
And if so why?

. If the inflation outlook is more favorable going forward are the factors at work transitory
or permanent ones?

o Given the uncertainties, how should monetary policy respond to emerging developments?
Is a preemptive tightening needed?

° What should be the role of fiscal policy going forward?
. And how do recent developments in equity markets and in exchange rates influence the
outlook?

[ look forward to hearing the comments of Mr. Rossi of the Italian delegation on these issues.
Afterwards, the American delegation will respond and then I will open up the floor to general
discussion.

Governor Meyer will lead off in responding to questions concerning the inflation outlook and
monetary policy on behalf of the American delegation. Next, [ would like to take off my hat as
chair and follow up with some comments on the stance of fiscal policy and strucutral policies in
the United States that are designed to enhance the prospects for long term growth.

[ would like to give the floor next to delegates from the United Kingdom and Canada to comment
on their own economic situations and policy requirements.
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The currenct economic situation and policy requirements in the prospective euro area.

o In our next session we will turn to the economic situation and policy requirements in the
prospective euro area. As the Secretariat has noted, the cyclical positions of countries
that are likely participants in EMU diverge at the present time, although the gaps are
projected to narrow over the next two years.

. Looking forward, the major policy challenge for the countries commited to joining in the
first round of EMU, will be how to deal with divergent developments across countries
and regions when there is only one single monetary policy available for the euro area as a
whole. A key issue, that delegates may therefore want to address, is how differing
cyclical needs of participants in the euro area can be addressed on an ongoing basis after
EMU.

° Will fiscal policy eventually be available as a tool to address cyclical needs? Given the
obligations of countries under the Stability and Growth Pact, how far must fiscal
consolidation proceed in order to provide the scope simply to permit the automatic
stabilizers to work or, more ambitiously, to allow some flexibility for fiscal policy to be
used in an active way to address cyclical needs?

° The absence of monetary policy as a tool to deal with country specific needs also makes
improvements in the functioning of labor markets more urgent. The delegates could
usefully address the question of whether labor markets are sufficiently flexible to provide
effective adjustment mechanisms for the euro area. In this regard, what progress has
been made to improve the ability of labor markets to adjust to cushion shocks?

. It is my pleasure to recognize Mr. Okita to lead off the discussion of the economic
situation in the prospective euro area followed by Mr. Saurer of Switzerland. Following
these presentations, I will recognize the delegates from Germany for comments and
response. We will then break for lunch and when we return the floor will be open for
general discussion.
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Macroeconomic policy requirements in Japan

o In this session, we will focus on the macroeconomic outlook and policy requirements in
Japan. The Secretariat’s forecast suggests that Japanese growth is unlikely to be rapid
enough to reduce the large output gap that currently exists. Domestic demand growth
has been sluggish and the projected slowdown in Southeast Asia may also
disproportionately affect the Japanese outlook. Against a backdrop characterized by
continuing problems afflicting the Japanese financial sector, and with short and long term
interest rates at extremely low levels, delegates have been invited to address particularly
issues regarding the Japanese fiscal policy.

. What is the likely impact of continuing fiscal consolidation on the chances of recovery?
Is there is a possible role for fiscal policy, particularly a cut in taxation, in addressing
current cyclical weakness in the context of a medium term program of fiscal
consolidation?

J In addition it would be useful for delegates to focus on the prospects for the Japanese
external sector and the yen in light of the likely negative impact of developments in
Southeast Asia on Japan’s trade performance. Would a further weakening of the yen be
desirable or undesirable? Would further widening of Japan’s external surplus create
international trade tensions?

. And finally, what are the prospects for the Japanese banking sector? Are the banks
acting aggressively enough to write off bad loans and add to capital?

It is my pleasure to recognize Governor Meyer, who will introduce the discussion of this topic.
Following his presentation, I will recognize the Japanese delegation for a response and
discussion.

[Automated Records Management System Hex-Dump Conversion]



Other international issues

We have now had an extensive discussion of the current situation and policy requirements in
three of the major areas of the OECD. At this stage, it is useful to focus on the interaction of the
policy orientations in the three major OECD regions. By now, it is a cliche that our economies
are increasingly interdependent and the choices made in one place have a huge effect elsewhere.
Hopefully we can use this next hour to make this cliche somewhat more concrete by addressing
the spillovers of policy among the different OECD regions and the impacts of policy changes in
some regions on performance in other regions. | would also invite delegates to comment on the
likely impact on the economic performance of the major regions of the recent economic turmoil
in Asia and in financial markets worldwide. How serious are the likely feedbacks from these
difficulties to the OECD economic outlook. How large are the risks? And what if any policy
responses are appropriate?

I would like to call upon Mr. Potts of Australia to begin our discussion of this topic.
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Report of Mr. Moe, Chairman of WP1
It is my pleasure to next welcome Mr. Moe for his report on the activities of WP-1.

Policy Implications of CPI Bias

Our next topic this morning concerns biases in the CPI, a subject that was discussed during the
most recent WP-1 meeting on the basis of country submissions. As most of you know, this is a
topic that has recently been of considerable interest in the United States. Indexation of the tax
and transfer system in the United States implies that biases in the CPI can have significant
ramifications for the government’s budget; similar budget effects exist for other countries as
well. Countries with widespread wage indexation in the private sector must also be concerned
with the possible presence of bias in their price statistics. Finally, accurate price measurement is
a precondition for accurate measurement of other economic statistics, including real output and
productivity.

[ would like to invite Mr. Murray of Canada to lead off the discussion, and then to open the floor
to all delegates for a general discussion of the topic. Some of the issues on which delegates

might wish to comment include the following:

. Given that rates of inflation are currently very low in many OECD countries, does
this make CPI bias of more concern to policymakers?

. Do policymakers see CPI bias as problematic in terms of the conduct of monetary
and fiscal policy? In terms of wage indexation?

. How concerned are policymakers with the possibility that CPI bias spills over
into the measurement of other statistics, such as real output?
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Income Distribution and Poverty

In this session, we will consider issues related to income distribution and poverty, particularly in
the context of policy responses to income inequality. Following the productivity slowdown in
the early 1970s, income inequality and poverty began to rise in many OECD countries; this trend
has been a major concern of policymakers. More recently, the dictates of fiscal consolidation
and general perception that antipoverty and income redistribution programs have had only
limited success in attaining their goals in a cost-effective manner have led many countries to
rethink how they assist their neediest citizens.

The Secretariat’s paper documents trends in inequality and poverty across a number of OECD
countries, and discusses a number of issues related to how governments have responded to these
trends. [ would invite delegates to pay especial attention to the latter topic, with a focus on the
lessons they have learned from their own countries’ experiences. In particular, delegates might
wish to address the following questions:

L How can governments mitigate the economic disincentives associated with
tax-transfer programs? Are transfers targetted on the basis of nonincome criteria
a reasonable solution? What sorts of problems might nonincome transfers face?

. What is the scope for proactive policies, such as training and education programs,
in mitigating income inequality?

. Can wage subsidies improve the position of low-wage workers? Does the type of
subsidy--that is, employer-based versus employee-based--make a difference?

. What place, if any, does a statutory minimum wage have in an antipoverty
program?

[ would like to invite Mr. Delbecque of Belgium to open up our discussion concerning income

distribution and poverty. Following the introduction, we will have a general discussion of the
topic.
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EPC Meeting - Comments on the U.S. Economic Situation

I would like to follow up Governor Meyer’s discussion of the current economic situation
and policy requirements with some comments on the prospects for growth over the medium to
longer term.

Let me begin by emphasizing that, from the perspective of growth, the current
“high-pressure”, low unemployment environment in the United States is likely to yield some
dividends, assuming that it can be maintained without an increase in inflation. A tight labor
market is encouraging participation by those who might otherwise sit on the sidelines, and is
making it easier to absorb less-productive workers--such as those who are less-skilled, or
younger workers--into the workforce. It is also motivating firms to invest in workers in order to
develop the skills that they find in short supply. The consequence is that labor-market entrants
are receiving much-needed on the job training, and a chance to acquire the skills required in
order to hold down a job successfully in the future. Tight labor markets are also improving
workers’ prospects for upward mobility, by giving them the ability to “trade up” by moving to a
different job for which they are better suited. One concrete benefit we have seen is that the
unemployment rate among African-Americans, which has historically stayed stuck at
double-digit levels, has been hovering near its lowest level in over two decades. The tight labor
market is also helping to make welfare reform work. Since August 1996, when the welfare
legislation was signed, the number of recipients has fallen by nearly 2 million (from 12.2 to 10.5
million). , This decline is even larger--3.6 million--since January 1993. Indirect evidence
suggests that a significant fraction, although not all, of this caseload decline can be traced to the

economy’s strength. It seems plausible that short-term economic conditions can affect
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long-term structural unemployment, and although the idea that the natural rate of unemployment
can increase as the result of a recession is typically invoked to explain labor-market conditions in
European countries, the same phenomenon might well exist in reverse in the United States, albeit
perhaps in a less widespread and more hidden form.

Next let me turn to the issue of productivity growth. As the Secretariat mentions in its
analysis, some analysts have advanced the so called “New Age” hypothesis--that the American
economy’s potential rate of growth has increased. Although there are some recent hopeful signs
on the productivity front, the Council of Economic Advisers has resisted incorporating into
Administration budgetary forecasts an assumption of faster productivity growth until it is more
firmly established in the data. However, Administration policies do remaiﬁ squarely focused on
raising productivity growth through tried and true methods: through investments in physical and
human capital, in R&D, in infrastructure, and through policies to open markets and increase
competition both domestically and through international trade.

A notable feature of the current expansion, unlike the situation that prevailed during the
1980s, is that private--not public--demand has been the motive force driving the economy’s
growth: in particular, real business investment has soared over the past four years, growing at an
average rate of nine percent per year. [ believe that a significant share of the credit for this
achievement rests with the government’s pursuit of a more responsible fiscal policy together with
the stronger economic performance to which it contributed. The past four years have seen the
Federal government make great strides toward finally bringing its budget into balance. Since
1992, the budget deficit has been cut from its record level of $290 billion to $22.6 billion in

1997. This means that the deficit has fallen from 4.7 percent of GDP to only 0.3 percent--the
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lowest the deficit has been since 1974. The recently concluded budget agreement will finish the
job we set out to do over four years ago. According to our projections, the budget will move
into surplus in 2002. This will be the first balanced budget since 1969, and only the ninth since
World War Two.

Fiscal consolidation has promoted growth by freeing up private savings to flow into
capital investment. This investment has expanded capacity sufficiently, I believe, to have
dampened inflation even during the current expansion. More important, it is laying a foundation
for more rapid long-run growth. But, in pursuing fiscal consolidation, the Administration has
been careful to ensure that it has not merely encouraged private investment at the expense of
public investment, particularly in education and human capital. For that reason, our recently
concluded budget agreement contains expanded spending and tax initiatives for education and
training (many of which are extended to workers in recognition of the fact that learning and
training must be lifelong activities in a contemporary industrial economy).

An important priority for future budget policy will be to address the long-run issue of
entitlement reform, namely reform to our old-age pension and government-run medical insurance
systems. | believe that these problems, particularly the reform of our Social Security system, are
far from insurmountable, and we are currently making important progress toward identifying our
options. But the time is coming when we will have to make choices as well.

In addition to fiscal consolidation, the U.S. government has continued to pursue two
additional initiatives aimed at placing future economic growth on a firmer footing. The first has
been in the area of regulatory reform, which has most recently involved the areas of

telecommunications, electricity, and financial markets (mainly banking). Regulation is one of
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the most intrusive forms of government activity, and the current administration has attempted to
ensure that the necessary regulatory duties of government are pursued in a manner that has the
smallest adverse effect on economic efficiency. In practice, this involves: first, constructing
regulatory initiatives that complement--rather than oppose--the market; second, recognizing the
effects of government regulation on economic incentives; and third, making the regulatory
process responsive to innovation, which is imperative in industries where technological change is
rapid.

In addition to opening domestic markets through regulatory reform, the present
administration has also acted to open up markets abroad through the aggressive pursuit of freer
international trade. Free trade encourages economic efficiency (thus raising the level of output)
and may even encourage innovation (thus affecting economic growth). At present, a major
Administration initiative in the area of free trade involves the renewal of its “fast track™ authority
for negotiating trade agreements; this will be used both to expand existing trade agreements as
well as to negotiate new agreements in such areas as government procurement and information

technology.
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Question on Policy in the EMU area

[ would like to ask two questions related to policy developments in the prospective Euro area.
The first is quite specific, and pertains to the recent increase in the repurchase rate by the
Bundesbank. My question is whether this rate increase was seen as warranted by the current
‘German economic situation, that is, whether the increase represents a “preemptive strike” against
incipient price acceleration, or, rather, if this step was taken with EMU in mind. And, how will
the twin policy considerations of domestic stabilization and EMU convergence be balanced going
forward?

My second question is more general, and relates to the pace of structural reform in
prospective EMU countries. For the United States, which has a relatively high degree of labor
market flexibility, evidence indicates that negative demand shocks do not induce wage
adjustments that are large enough to counter adverse employment effects. Since labor market
rigidities are arguably more significant in many European countries, one might reasonably expect
that the adjustment process to a demand shock would be even more painful. Because EMU will
constrain the role that monetary and/or fiscal policy will be able to play in cushioning shocks,
this would seem to suggest that the pursuit of policies that promote labor market flexibility is
essential for prospective EMU countries.

I would therefore like to ask whether the pace of structural reform in EMU countries is
proceeding at a sufficiently rapid pace, and in a sufficiently balanced manner. 1 would also like
to enquire as to whether workweek-reduction policies such as those that have been advanced in
two prospective EMU countries can reasonably be seen as contributing to labor market
flexibility, or if the motivation behind these policies is unrelated to the goal of long-run structural

reform.
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Steven Braun

Remarks on the CPI for use at the EPC Meeting (11-6-97)

The U.S. Experience

The U.S. has been through a three-year period in which the accuracy of the CPI and its
links to the government budget have received intense scrutiny.  As a consequence, many more
Americans have become aware (if they weren’t already) that

1) the CPI is not a true cost-of-living index,

2) that there is a plausible case that the CPI overstates increases in the cost of living;

3) that the upward bias in the CPI may have large and significant budget consequences
because our tax, government pension, and social security systems are indexed to the CPI. I[fthe
CPI were biased upwards by one percent per year, then this bias would cost the Federal budget
almost $700 billion dollars over the next ten years.

(4) And the existence of a bias means that we are constantly underrating both the pace of

real economic growth and the magnitude of real wage gains.

On the surface, pricing a fixed market basket, is a simple and transparent concept. But

one thing that we have learned from the American experience is that the CPI is neither as simple

nor as transparent as it appears.

For example, what happens when a surveyor from the statistical agency looks for a
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designated product on the shelf and finds that it has gone? This is a very common experience
that, each year affects almost half of the 70,000 items quoted in our CPI. If a new product is
selected, what should the agency do with the difference in price between the new and the old
product? It turns out that the possible responses to this problem are largely responsible for the
so-called “quality bias” or lack of it. And it is a subject about which much has been written, and

to which much research is now being directed.

A second example of the complexity of the CPI is the recent discovery and correction by
our statistical agency of a bias in linking the new stores rotating into the sample . The problem
was so obscure and esoteric that it was invisible--until it was discovered by a few dedicated civil

servants at our statistcal agency.

A third example of complexity is the quality adjustment of medical care. We have had a
system that largely measures the price of medical inputs--such as an hour of a physicians’ time,
an overnight stay in the hospital, and so on... Although it is obvious that a system based on
medical outcomes would be more consistent with a cost-of-living index, we have thus far taken

only small steps in this direction.

Results of OECD Survey: What have we learned?

Against this background, it was useful for the Secretariat to design, distribute, and

summarize a survey of OECD countries--so that we could learn from each other’s experiences.
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There seems to be general agreement that more use of geometric aggregation would
alleviate substitution bias at the lower level. The U.S. will impliment more of this in 1999, and

the fact that Canada and Sweden have already done so, will make it easier for us.

Many countries report uncertainties in the measurement of housing costs--especially that
of owner-occupied housing. Although the Secretariat’s paper stops short of saying this, more

use of rental-equivalence formulas would be helpful.

One curious conclusion of the Secretariat is that the statistical agencies of member
countries seem to be more comfortable with the current construction of the CPI than the

economists who use it. Perhaps this tension is reason enough to pursue the issue further.

On reading the paper prepared for WP1, we were surprised to find that many countries
minimized potential problems with substitution bias because their basket was updated
frequently-- and dismissed problems with outlet-substitution bias because new stores were
included on a regular basis. Although these efforts help, they do not suffice. The only
complete fix for substitution bias would use information from the current-year market basket--as
in the so-called superlative indexes. ~ Similarly, outlet substitution might still be a problem
unless the lower prices at the new outlets at the time they are introduced are directly linked to the
old product. In contrast, in the U.S., the entire price differential is assumed to reflect quality of

service (which may or may not be true).
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Policy Implications
As for policy implications, almost everyone agrees that a CPI bias is of little import for
monetary policy--so long as it is both known and stable over time.  But the same line of

reasoning requires that CPI biases ought to be evaluated--if they have not been already.

As for fiscal policy, a bias in the CPI has large and obvious connections with the budgets
of those countries that index their tax, pension, and social security systems. According to the
Secretariat’s survey, fifteen OECD countries report some indexation. But even in countries
where indexation of the tax and benefit system is not automatic--but rather determined by the
legislature--I would guess that recent inflation is considered an important factor in the legislative
outcome. As a result, the possibility that fiscal effects may result from a biased CPI cannot be

dismissed out of hand.

[this paragraph is not important] Because the CPI is used in all of our National Accounts,
a CPI bias would work its way into productivity statistics. Thus we should be mindful of the
possibility that the post-1973 productivity slowdown could be an artifact of the CPI bias.
However, | am not aware of any research which suggests that any biases in the CPI are any worse
now than they were before 1973, and the possibility that the productiivity slowdown in a

statistical artifact is remote.

Perhaps the most interesting policy question is whether a CPI bias has implications for

wage-setting behavior. The recent behavior of prices is certainly an important consideration in
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any wage negotiation. It is worth some thought whether a biased CPI could be a cause of real

wage rigidity--especially as elevated levels of unemployment linger in many OECD countries.
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Statement on Income Distribution

The Secretariat’s paper raises a number of interesting and important questions; but it is,
unfortunately, impossible to do full justice to them within the time allotted for a statement. |
would therefore like to focus my remarks on several issues that have been foremost in U.S.
policymakers’ minds during their most recent attempt at welfare reform.

A typical cash assistance program guarantees a given amount of money to those who
receive no income, and then phases out this benefit as income--that is, labor income--rises.
Such a program discourages work, and these work disincentives have been a major
concern--perhaps the major concern--of U.S. policymakers. Today, policymakers have
concluded that there is really no way to correct these disincentives so long as we confine
ourselves to considering policies that are similar to the cash assistance program just outlined.
We therefore have to broaden the menu of policies that are up for consideration.

One way to avoid the work disincentive effects of the canonical cash assistance program
involves closely tying benefits to a work requirement. In particular, one can either mandate a
work requirement directly, or else structure programs so as to provide strong incentives for work.

For example, a welfare program might directly require a potential recipient to work for a given
number of hours per week, or it might make eligibility for certain benefits conditional on
employment. Experimental versions of these programs are presently being pursued at the
regional level in the United States.

This kind of policy has its own problems, however. In particular, it makes no real
allowance for those who cannot work. In addition, if it is to be successful such a program

requires a large administrative infrastructure in order to provide for extensive
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employment-support services and supervision of participants. While this raises program costs, it
does permit the welfare authority to obtain a better idea as to whether a person cannot find a
private-sector job, in which case other provisions can be made (such as public-sector
employment or a disability pension).

A second way to mitigate the disincentive effects of a standard cash assistance program
involves constructing a program that subsidizes the wages of low-income workers. This type of
program has recently been expanded as part of the U.S. government’s current welfare reform
initiative, and is known as an “earned income tax credit,” or EITC. Under the EITC, low-wage
workers with children receive a credit against their earned-income tax liability; this credit is
rebated in cash if the worker’s tax liability is zero.

An EITC-style program is quite different from a typical cash assistance program in that
benefits are zero under the EITC for those who do not work and rise as earnings increase (up to
some threshold earnings level). The EITC therefore largely eliminates the disincentive effects
that face low-wage workers in the standard cash assistance program.

This program represents a wage subsidy that is paid out to employees. In general, such a
subsidy is probably superior to one that is paid to employers if income assistance is the subsidy’s
primary goal. First, it is easier to target family income with an employee-based subsidy, since an
employer-based subsidy is received by all low-wage workers, including those (such as secondary
earners or teenagers) who might not be members of a needy family. Second, a wage subsidy
paid to employers is probably more likely to result in wage reduction, while a subsidy paid to
employees is less likely to do so, as it is largely hidden from employers. (Such wage reduction

makes an employer-based wage subsidy a less attractive policy from an income assistance
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standpoint.)

[ would note that the minimum wage complements and interacts with an EITC-style
program in an important way. Using the minimum wage by itself in order to guarantee a
subsistence level of income is problematic in that it requires the minimum wage to be very high,
which discourages employment. On the other hand, using the EITC alone in order to guarantee
an income floor requires payment of a large subsidy that must then be phased out slowly in order
to minimize disincentive effects. This makes the program much more costly. Hence, the
minimum wage and the EITC must be employed jointly in designing an optimal assistance
package.

The Secretariat’s paper discusses a separate class of policies that involves transfers that
are targetted according to nonincome criteria. [ would conclude by adding to the comments
made by the Secretariat’s paper with a couple of comments of my own. First, a basic problem
with this type of policy is that very few nonincome criteria can be targetted in a nonproblematic
manner. Consider, for example, a policy that provides income support to single-parent families
with children. In the United States, this sort of program would be (and has been) criticized on
the grounds that it can adversely affect family formation by encouraging the creation of
single-parent households. It can even be difficult in practice to target criteria that are in
principle free of an incentive problem--witness the high rates of disability that are reported in
countries with generous disability pensions. That said, the potential does exist in the U.S. for
narrow targetting of transfers that could likely have a high impact with only limited cost. For
example, targetting children who live in inner-city areas might represent a beneficial and

relatively inexpensive antipoverty program. However, these sorts of policies do raise important
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equity issues; for example, why should a child in an inner city enjoy assistance as opposed to a
child in a rural area if both are poor? It is also unclear whether a similar potential exists for

narrowly targetted transfers in other OECD countries.
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EPA May Seck More Authority for Trading

Through Utility Restructuring Legislation

The Environmental Protection Agency is seeking more authority to establish
federal emissions trading programs through electric utility restructuring
legislation, partly to ensure that the United States is capable of meeting
commitments to reduce greenhouse gasses under the Kyoto Protocol,
according to internal agency documents.

The two documents, made available to BNA March 11, outline a plan that
would enhance EPA's ability to set up cap-and-trade emission trading
programs for emissions of a handful of pollutants the agency expects to
increase as utility restructuring efforts move forward. While EPA
maintains it has authority to regulate the pollutants, including carbon



dioxide, under the Clean Air Act, the documents said the agency believes
it lacks authority to establish national trading programs for any

pollutant other than sulfur dioxide. Some members of Congress also
maintain the agency lacks authority to regulate CO2.

"In short, what is needed is smarter, not more extensive,
authority--enhanced authority as to how EPA may control these pollutants
in order to achieve the necessary reductions at the lowest cost and with
the most private sector flexibility,” one memorandum said. It listed the
four major pollutants of concern as nitrogen oxides, sulfur dioxide,

carbon dioxide, and mercury.

The memo also stated that the agency believes establishing this additional
authority is integral to implementing U.S. commitments for cutting
greenhouse gasses that were agreed to in the Kyoto Protocol. It said power
plant emissions of carbon dioxide are expected to increase by 62 million
metric tons by 2010 as a result of restructuring, while emissions of NOx
are expected to climb by 553,000 tons.

"Their emissions must be reduced in order to fulfill the Administration's
commitment to clean air and to meet our greenhouse gas emissions budget
under the Kyoto Protocol," the memo said.

Kyoto Backlash

The documents, along with other "indicia” that the administration is

attempting to implement its commitment under the Kyoto Protocol without
Senate ratification, has created a firestorm among congressional opponents

of the treaty. An aide to Rep. David MclIntosh (R-Ind), who is

investigating the matter, said the documents are "one more piece of

evidence that EPA is zooming ahead" with implementing Kyoto commitments.
Under the protocol, U.S. negotiators agreed to cut the nation's emissions

of six greenhouse gases by 7 percent below 1990 levels over the period of
2008-2012.

But EPA Administrator Carol Browner told House appropriators March 11 that
the memos represent proper internal agency discourse on the matter.
"There has been no decision based on those memos. | make the decisions,’
Browner told Rep. Thomas DeLay (R-Texas), a member of the House
appropriations subcommittee overseeing EPA funding.

DelLay said, however, he was concerned that the memos represent an EPA
attempt to implement the Kyoto Protocol.

"They make the case they're implementing the Kyoto Protocol before
ratification," DeLay told Browner.

"They're raising the question,”" Browner responded. "This [memo] is
people's thoughts on how something might be occurring. In no way is this
deemed a management decision.”

Later, DeLay posed the question differently. "Is it EPA's position that
electricity restructuring legislation should contain provisions to place

caps on CO2 emissions and domestic emissions trading before the Senate
ratifies the Kyoto Protocol?"

Browner responded that the administration's principles or proposed
legislation are still being developed, and that no decisions have been
made. She said that, even before Kyoto, President Clinton was committed to
using all of the tools available to the administration to reverse global
warming. She said those tools include economic market incentives, and she
pointed to the success of the acid rain program as an example.

"Whether the electricity restructuring is the proper place [to implement



economic market incentives] is an open question,” Browner said.

She emphasized that there is nothing in EPA's budget request on emission
caps and trading. "It is not something we can require the utility

industry to do," Browner told DeLay.

Authority to Regulate CO2

However, Browner implied at the appropriations hearing that the agency
does have the authority under the Clean Air Act to control CO2 emissions
from utilities, a position that has been questioned by some members of
Congress.

One EPA memo specifically states that the agency has the authority under
the Clean Air Act to establish pollution control requirements for four
major air pollutants emitted from power plants -- NOx, SO2, CO2, and
mercury.

EPA currently regulates three of the pollutants, but not CO2.

DeLay questioned whether the Clean Air Act intended to treat CO2 as a
pollutant. He asked Browner if she agrees with the memo that EPA has
authority to control CO2 emissions, as well as the other three pollutants.
"l agree that broad authority is granted to EPA to control such
pollutants,” Browner replied.

She deflected more questioning on the CO2 issue by calling attention to
another major point in the documents that states the Clean Air Act does
not provide EPA the authority to regulate pollutants using market
mechanisms.

"The Clean Air Act does not provide these common sense, cost-effective
solutions,” she said.

'Integrated’ Strategy

In the two documents, EPA called for an "integrated environmental and
economic strategy” for implementing electric utility restructuring.

The document outlined five reasons for such an approach, with the first
being that "electric restructuring probably will lead to increases in

these emissions, not reductions, unless it is accompanied by appropriate
market-based pollution limits." The agency added that incorporating
environmental provisions into restructuring legislation also will lead to
"large economic savings" by giving power plants advanced notice of their
future regulatory obligations.

Uncertainty over pollution requirements already is affecting investment
decisions in this industry, one of the agency memos stated. "Allowing

this uncertainty to linger will impose a substantial economic drag on the
restructuring process,” it stated.

Perhaps the most important reason to integrate environmental provisions
into an administration proposal for restructuring legislation, however, is
to aid EPA in establishing cap-and-trade emissions trading programs for a
wider array of air pollutants.

Under this approach, the agency would set a nationwide cap on emissions of
a particular pollutant and allocate emissions to sources in the form of
allowances. Under the agency's existing SO2 cap and trade program, sources
can emit one ton of the pollutant for each allowance they hold. If they
reduce their emissions beyond their allocation, however, plants can sell
excess allowances or bank them for use in later years.

Under the current statutory scheme, EPA only has authority to set up a



nationwide cap-and-trade system for SO2, the memo said. It can recommend
that states establish their own programs, but lacks authority to force
them to do so.

"A single, federal cap-and-trade program would be much easier to
establish and much more certain to deliver economic benefits of
market-based approaches,” the memo said.

The memo added that electric utility restructuring has developed into a
key environmental issue this year.

"Including market-based provisions for these pollutants in the
Administration's restructuring proposal would draw strong support from
important constituencies,” the memo added. "It would be seen as a
concrete step to move forward domestically on global warming while
continuing to work for progress internationally in follow-up to Kyoto."
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