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United States Department of State

Assistans Secretary of State for Oceans and
International Environmental and Scientific AtFairs

Washington, D.C. 20520

progs, e

May 27, 1997 ‘ P
s
TO: Distribution

| Wﬁf"—?
FROM: OES - Rafe Pomerance, Acting

SUBJECT:  Assistant Secretaries Group: Climate Change Meeting

The next Assistant Secretaries group meeting is scheduled for tomorrow, Wednesday,
May 28, from 10:30 a.m. to 12:00 p.m., in Main State Room 7835. Attached please find new
draft language for Annex C. On the basis of our decisions, additional simplified papers with
proposed changes to our draft Protocol text will be prepared. These will be cleared through a
paper process, and submitted to the Convention Secretariat in time to meat the June 1, 1997,

deadline. Please call Lilly Roots-Wiggins (647-1554) to confirm your attendance at this
meeting, _

Attachment:
As Stated
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LEGAL ) : “ ID:202-736-7115 MAY 2897 S:31 No.QU2 POt
Additiopnal U.,S. Proposals

(references are to the original U.S. submissioy)

Article 1 (Definitions)

© Replace definition 3 ("Greenhouse gas") with the following:

"Greenhouse gas'" means any greenhouse gas covered in
Annhex C of this Protocol."

© Replace definition 4 ("Tonne of carbon equivalent") with
the following: :

"Tonne of carbon equivalent" means one metric tonne of
carbon, or a quantity of one or more other greenhousc
gases equivalent to one metric tonne based on the
global warming potentials decided by the Parties in
accordance with Annex C of this Protocol.

Article 2 missions Budgetsas

©  Delete paragraph 7 : , )

Article 3 (Measurement and Repoxting)

o Replace paragraph 2 with the following:

For the purposes of implementing paxagraph 1 and
promoting comparability, consistency, and ,
transparency, the Parties shall, not later than their
first Meeting, decide on agreed best available methodsn
for the meagurement by Parties of anthropogenic -
emissions by sources, and removals by sinks, of
greenhouse gases, taking into account the best
available methods determined by the IPCC. They shall
algo decide on appropriate adjustments to measurements
of emissions and removals where agreed best available
methods have not been used. The Parties shall
periodically update agreed best available methods
based on evolving scientific knowledge, including
advice from the Subsidiary Body for Scientific and
Technological Advice referred to in Article 12.

Annex C
© Replace descriptive language with the following:

Rll greenhouse gases, their sources and sinks, with
global warming potentials as decided by the Partiesa at
their first meeting (taking inte account the IPCC’s
global warming potentials for 100-year time horizons)

and as.subsequently updated by the Parties to reflect
evolving scientific knowledge.
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United States Department of State

Assistant Secretary of State for Oceans and
International Environmental and Scientific Afjurs

Washingron, D.C. 20520
ELs

May 22, 1997

TO: Distribution

FROM: OES - Eileen B. Clwssen@//

SUBJECT:  Assistant Secretaries Group: Climate Change Meeting

The next Assistant Secretaries group meeting is scheduled for Thursday, May 22, from
10:00 to 11:30 am., in Main State Room 7835, It is my intention to use this meeting to take
decisions on a series of issues related to joint implementation, Annex C (which gases/sectors
should be included in the Kyoto agreement), and carly banking (whether there should be any
credit for early action prior to the beginning of the first budget period). On the basis of our
decisions, simplified papers with proposed changes to our draft Protocol text will be prepared.
These will be cleared through a paper process, and submitted to the Convention Secretariat in
time to meet the June 1, 1997, deadline. Please call Lilly Roots-Wiggins (647-1554) to confirm
your attendance at this meeting,

Attachment;
As Stated
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PROPOSED AGENDA

May 22 Assistant Secretaries Meeting

Annex C gases/sectors - Decision on comprehensive approach (with discounting)
versus limited list,

Early Banking - Decision on whether the intemational agreement should include
provisions ensuring that early reduction efforts be credited against a future obligation;
if so, what options should be developed.

Joint Implementation -

are JI projects restricted to non-Annex A/B hosts?

when do credits from projects begin?

must guidelines for JI be adopted by Kyoto — if not, by when?

should final agreement in Kyoto on targets be contingent on inclusion of JT ?
how should additionality be addressed in the agreement?

what should be in included in the JI review process?

Emissions Trading - Distribution of paper; NOTE: This paper is an explanation and

elaboration of existing U.S. proposals only.
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Joint Implementation Issue Paper
(DRAFT 5/20/97)

Joint Implementation (JI) is one of the highest U.S. priorities in the negotiations.
Along with emissions trading, it is a key flexibility element, providing an option for
Parties to use reductions achieved through projects in other countries to offset domestic
emissions. It also establishes a new form of currency for developing countries, allowing
them to generate credits for sale or for future banking. However, a number of critical
unresolved questions have been identified in the interagency process, and decisions must
be taken on these in order to allow J1 to proceed. These are detailed below.

1. Can JI projects be hosted in non-Aunex A/B Parties only, or may projects be
developed in Annex A and B Parties as well?

The existing text does not (legally) preclude any Party from hosting JI projects,
although many in the Administration and in other countries have interpreted the U.§
proposal as allowing JI only in the territory of a non-Annex A/B Party. A number of
advantages have been identified for allowing JI projects to be undertaken globally: if a
country does not have the capacity to develop a national emissions monitoring program,
or is not willing or able to adhere to an emissions budget, it could still participate in a JI
regime (something that may apply specifically to the EIT countries); prior to the budget
period, it may be desirable to allow reductions to be undertaken (see question #2 below);
and, if emissions trading does not become part of the Kyoto agreement, we may want to
preserve the option of JI between all Parties (noting in particular the EU proposal, in
which there is no emissions trading, and J is only allowed between Annex A/B Parties)
Conversely, if JI is open to all Parties (and particularly if it is comparatively easy to
develop, review and agree on the transfer of credits for reductions), there may be a lesser
incentive for Parties to take on a budget obligations and join Annex A. As one of the :
“carrots™ in the U.S. proposal is the ability to participate in low cost trading, this situation
may set up a perverse incentive. Finally, if JI is to be allowed between Annex A/B
countries, some modification of the existing text may be required to allow for debiting JI
TCEs from the participating Annex A/B Party.

2. When may JI projects begin to generate TCEs (following the start of the first
budget period, at any time, including prior to the beginning of the first budget
period, only once guidelines have been approved by the MOP)?

The current text of the U.S. proposal does not stipulate when TCEs may be
generated from JI projects. Allowing projects to generate TCEs immediately may ensure
that project development proceeds without interruption, while removing the credit option
until the first budget period may significantly reduce the number of projects undertaken.
Inasmuch as projects are supposed to be credited oniy for “additional” actions, this would
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Joint Implementation DRAFT 5/20/97 Page 2

mean a loss in global emissions reductions. It should be noted that a proposal has been
submitted to the AGBM (by Norway) that would allow JI to begin after the pilot phase
ends, and once modalitics have been agreed.

Allowing JI projects to generate TCESs prior to the first budget period may create
some difficult compliance issues - particularly if they are allowed prior to the
development of review guidelines. There is the further specific question of whether
projects should be “grandfathered” from the present, and whether these would need to be
reviewed and approved again at the start of the budget period. Some of these questions
may not be answerable until decisions have been taken on issues related to the review and
approval process discussed later in this paper.

3. Should guidelines, criteria and other modalities for JI be included in the Kyoto
agreement or be agreed upon later? If later, when?

* Option 1. Provide for an “Annex “D” in the agreement which would contain (1) an a
prion list of acceptable JI project types, as well as (2) general language on
guidelines, criteria and other modalities for projects not included in the list. While
possibly desirable, it is looking increasingly less likely that we can agree on the
clements of such an Annex within the USG — or negotiate one internationally within
the Kyoto timeframe.

¢ Option 2. Set a date no later than the end of the Activities Implemented Jointly (ALT)
pilot phase (i.e., not later than December 31, 1999), or one year later, for adoption of
the guidelines, This option acknowledges a connection between the Berlin decision
on Activities Implemented Jointly (AIT) and ultimate progress on JI. However, it
presumes a successful conclusion to the AYJ pilot phase, and that JT projects will be
developed even if there is no clear incentive from the Kyoto language in the form of
agreed procedures. It also presumes the Kyoto agreement has entered into force
since guidelines could only be adopted by the Meteting of the Parties.

* Option 3. Call for adoption of guidelines no later than one year after entry-into-force
of the agreement. This sets a different date certain for guidelines, and does not tie
itself to the ALT program — which is a no-crediting effort and may bog down allowing
TCEs to be generated or traded. However, entry into force may be a much delayed
event — and will be independent of issues related to the adequacy of JT guidelines or
criteria. Of course, if entry into force were delayed, there would be no need for any

"“credits” against the targets either.

* Option 4. Allow JI to proceed without guidelines specified in the agreement,
presumably on the basis of MOP decisions. This option assumes that we do not need
to specify guidelines at this time. Implicit in this choice is that guidelines would
likely be developed at a later date, and that Parties have until the first budget period
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A3
(if “early action” is disallowed) before guidelines would need to be developed.
However, it presumes that project developers would be willing to move forward witl
projects to allow the testing of various guidelines — even in the absence of
international agreement. It also presumes that no projects would proceed without
guidelines; if projects did get initiated, there would be no way to weed out bogus
efforts.

4. Is it necessary to make our acceptance of the final agreement contingent on the
successful negotiation of such guidelines? If the guidelines are held up, is the
U.S. willing to allow JI to proceed without them?

JIis one of the critical flexibility issues proposed in the U.S. draft protocol. The
economic analysis suggests that significant additional cost-savings are possible from JI
over those available from emissions trading (presuming the latter is allowed in Annex A
or B countries only, and the former in developing countries). If JI is not included in the -
agreement, such cost-saving opportunities will be lost. In such a case, the United States
might choose to negotiate a lower target — although our ability to do this may be
constrained by the form of the “package” deal negotiated in Kyoto.

The U.S. could also insert language into the agreement calling for conditions on
entry into force pending resolution of any questions on JI guidelines, or we could not sign
the agreernent until such issues were resolved. If conditions were imposed, they could
create some interesting problems. For example, in the absence of a new set of Parties,
agreement on the guidelines would be undertaken by all FCCC Parties, not just those to
the protocol, allowing countries not likely to join the new agreement to block the
guidelines and delay the protocol’s entry into force.

However, there is a strong concern that JT not be allowed to proceed without
guidelines — and that setting entry into force contingent on agreement of guidelines will
inappropriately delay global action on climate change. In this case, there would be no
link between setting guidelines and agreement on a binding target in Kyoto.

5. How should “additionality” be treated in the agreement?

In the existing text, we stipulated that “projects must provide a reduction in
emissions that is additional to any that would otherwise ocour.” There i general
agreement that some form of additionality must be present to ensure that “bogus”
emissions are not counted, However, additionality is not easily measured. Even the use
of the word “additionality” has its supporters and detractors, The additionality issue has
been among the most complex in the USLI panel deliberations; it has not been
satisfactorily resolved for many projects, and both agencies and project developers
disagree over the application of this criterion. Any decision is likely to have political
opponents, either from the environmental community or the private sector, and it is
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recognized that each would need to periodically be reviewed. Several approaches have
been advanced; these need not be mutually exclusive:

* Do not attempt to resolve the additionality issuc by Kyoto, but agree that the
guidelines must more fully address the questions prior to allowing project derived
TCEs to be exchanged between Parties. : L

* Develop-a list of 2 priori acceptable project types (an “Annex D"). It seems unlikely
that such an Annex could be negotiated prior to Kyoto; if this option were chosen, a
placeholder may need to be inserted into the text.

* Redefine additionality as “an enhanced Greenhouse Gas Benefits”, and require that
net GHG emissions with the project be less than the GHG emissions associated with
the reference case for that activity within a particular country and year. For example,
a power plant retrofit will be 10% more efficient than some existing standard, and the
GHG reduction associated with the 10% difference could be claimed in its entirety

¢ Develop guidelines for determining additionality through a more stringent standard in
which a determination would be made as to whether a project would have happened
anyway (e.g., whether the utility planned to upgrade the power plant in its normal
course of business), and that the project is over and above “no regrets” actions. Only
those projects meeting this criteria would be allowed. While likely to generate more
environmental benefit, there are concerns that such standards could not be readily
defined, and could lead to a circumstance in which no projects would be undertaken,

6. Review Process

A number of issues have been raised on the form and structure required for an
adequate review process. The fundamental conflict is between the extent of the review

necessary (o ensure verifiability and credibility versus the risk that excessive transaction
costs will stifle JI activity.

» Extent of the Review. Upon submission of projects that have generated TCEs, should
the FCCC Secretariat conduct only a “checklist” review (to determine whether all the
requested information plus appropriate back-up materials have been provided) or
conduct a more comprehensive review in which individual project reports are checked
for accuracy and validity? The former allows for significantly more rapid turn-
around, and does not require the Secretariat to call into question Parties’ reports.
However, because of its cursory nature, it will likely not cull out projects which do
not meet all criteria, particularly in cases where issues of “additionality” are
ambiguous. The latter altemnative could impose a significant (and potentially costly)
burden for project review on the Secretariat, and could delay allowing project TCEs
to be recorded, likely increasing project transaction costs and limiting the number of
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projects. It is possible that multiple stages of a review process could be agreeci, in
which the initial review could be more comprehensive, and subsequent reviews
adhering to a simplified checklist — unless a Party objected to the allowing of TCEs.

e Frequency and Timing of Reviews. The nature and frequency of reviews will have a
direct impact on transaction costs and the required Secretariat budget, as well as on
the credibility of those projects with acceptable TCEs. In addition to the concept of
random audits, and the existing provisions requiring annual reporting on emissions
reductions generated or exchanged through J1, proposals have been made for the
following (not necessarily mutually exclusive) options:

— annual review of each project through the Party’s required annual report on JI
(to insure that TCEs claimed during any given year are legitimate);

— review in the course of a National Communication review (presumably on a
three-year cycle) of Annex A/B Parties, which would included any JI projects
undertaken; and for

— review only if requested by 2 Party (noting that any Party might, at any time,
challenge the TCEs generated from a project — leading to an automatic review,
and possible action by an implementation committee),

* Who conducts the review — the Secretariat? Annex A/B review teams? Independent
auditors? With adequate financial support, the Secretariat could develop the expertise
necessary to fully review projects. Using the existing procedures for review of Annex
A/B communications may be viable in that teams include both Secretariat
representatives and representatives of Parties; however, to date, review teams have
not had much expertise in matters specifically related to JI activities, and might
overlook problems in projects. While it is generally agreed that independent
auditors(conducting reviews of all projects on a random basis) would be desirable,
there is a question of who supervises them; it may be undesirable to have it done by
the Secretariat, but difficult if not impossible to have direct oversight by the MOP or
the SBSTA. Some do not believe that independent auditors would need supervision,
but rather that the market would ensure high quality auditors (i.e., we can depend on
the private sector’s need to have aceurate information for the validity of JI credits).
Finally, it was generally agreed that the Secretariat would have the role of preparing a

synthesis report at regular intervals to be considerd by the MOP in assessing progress
under JI.

e Approval of the Review, Once the review has been completed, other questions have
been raised about approval of projects. One alternative is to make approval automatic
if no concerns are raised, and allow it to be blocked if any objectionable practices are
uncovered. However, this raises a question of whether the Secretariat should be
allowed to reject non-complying projects, potentially opening the system to
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accusations of too much centralized authority being vested in a UN body — and out of
the control of Parties. Conversely, if the review must be approved by Parties (or a
subset of Partics), considerable time may pass between project submission and review
- significantly increasing transaction costs. Finally, it is clear that in some cases,
there will be contested reviews; in this context, a number of agencies have proposed
using an “Implementation Committee” to address unresolved issues. However,
agreement on the establishment of such a committee would not be consistent with the
earlier decisions adopted in the separate decision paper on compliance issues; this
carlier decision may need to be reconsidered.
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Annex C: Which Gases/Sectors to Include in the Kyot%greement?‘
(DRAFT 5/20/97)

The January 17, 1997 draft U.S. protucol text defines “greenhouse gases™ to be thosc
gases for which a global warming potential is set forth in Annex C; Annex C is to “list
greenhouse gases not covered by the Montreal Protocol, with the exception of gases, or particular
sources and sinks, for which there is insufficient knowledge of the GWP or inability to accurately
measures emissions or removals, GWPs would be developed by the IPCC.” This paper seeks (o
identify two possible options to complete Annex C: (1) a comprehensive approach (with some
discounting), and (2) a limited list.

Option 1. Comprehensive Approach with Some Discounting

* All sources and sinks of greenhouse gases not included in the Montreal Protocol.

® Annex I Parties to use most detailed available agreed inventory methods (e.g., detailed IPCC
method); if estimates are made using less rigorous methods (e.g., defanlt IPCC), an
uncertainty factor would be added to emissions estimates for budget years.

~ Uncertainty factors would be determined by IPCC or OECD/Annex I Experts Group and
adopted by the Meeting of the parties (MOP); factors will be specific to gas/sector/source
and estimation method.

* The base level'is established using existing 1990 inventories; it is not modified as methods
improve, except to recalculate based on new GWPs (as agreed by MOP).

Key Points

* Allows maximum flexibility across gases to comply with bx;dget; U.S. already uses best
- method and could count all control efforts.

* Maximizes environmental protection through comprehensive coverage of GHGs, ensuring
tracking and control even of gases with “uncertain” emissions.

* Provides incentive to use best methods for reporting (uncertainty factors are only a backstop
if less rigorous methods are used).

* Accommodates GHG emissions trading and JI (does not require separate provisions to allow
project-based JI in non-Annex C gases),

* No problem of adding gases/sectors; everything is alreagy in.

Potential problems:
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* Uncertainty of estimate for some gases may lead to offset of certain emissions with
reductions from less certain sources (likely a relatively small component of most national
totals, although for some, may be up to 30%); even with the best methods, some
sources/sinks are only known to £50% or +100%,

* Requires development/agreement of uncertainty factors (although a similar problem exists
unless a blanket acceptance of gases is allowed).

» Generic (in contrast with Party-specific) uncertainty factors may reduce incentive for data
improvement in some cases,

* May be opposed by Parties using less rigorous methods, who may have to improve or inflate
inventory (particularly developing countries).

Option 2. Limited List

¢ Include only sources, removals and sectors that can be accurately estimated or measured in
Annex C; others are omitted, and controlled only through general existing FCCC obligation.

— Propose a threshold of £20% for inclusion in Annex C (would include about 95% of the
total US 1990 inventory; some excluded gases/sectors are now included in U.S. Climate
Change Action Plan, including N20 from fertilizer use and CH4 from ruminants).

-~ The following list includes those GHGs estimated by US agencies to be accurate to
within £20% now in the United States, or projected to attain that accuracy within
years:

« All energy-related carbon dioxide (C0,) emissions and above-ground forest sinks
» All emissions of high GWP gases (HIFCs, PFCs, and sulfur hexafluoride (SFg),

*  Most methane (CHy) emissions (e.g., about 76% of US 1990 CHy emissions)

«  Some nitrous oxide (N;0) emissions (e.g., about 14% of US 1990 N,0 emissions)

* Review and update contents of Annex C every five years with input from SBSTA and/or
IPCC, allowing for additions or deletions as methodologies are improved.

 Parties set goal of achieving accurate estimation and measurement of all GHGs by 2020.

* Baseline established on basis of included gases only,

Key Points -
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» Emphasizes verifiability, but is still (at least for U.S.) quite comprehensive and flexible.

* Simplifies and protects the rigor of compliance by restricting trading and offsets to the GHG
sources/sectors that can be accurately measured/estimated. -

* Avoids substitution of less certain reductions (about 3% of US 1990 inventory is not known
to better than £100%) for more certain emissions.

* Provides incentive for improving sink and emissions methodologies in cases where actions in
non-included gases/sectors are less expensive than Annex C actions.

Potential problems:

* Could require adoption of policies and measures to address non-included gases/sectors or
leave those gases/sectors uncrontrolled.

* May require special ~ and potentially complex — provisions for amending Annex C.
» Could establish disincentive to develop/improve non-Annex C gases/sector methods.

* Could set a bias against developing countries — where a larger proportion of emissions will be
in non-Annex C gases.

Conclusions

Both options leave some key decisions up to subsequent expert group agreement. This
paper does not seek to identify what would happen in the case of a failed effort to gain agreement
— for example, in option 1 of ther is no agreement on “ucertainty” factors, or in option 2, if there
is no agreement on what sources are measurable within £20%.
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Annex C Analysis
Busiuess as Usual Emissions for the United States: 1990-2020 (MMTCE)
1990 2000 2010 2020
INCLUDED (under Option 2) 1508.7 1662.8 1822.0 1972.1
SINKS 125.0 -109.0 -108.0 -92.0
EXCLUDED (under Option 2) 73.4 75.1 79.4 - 82.8
TOTAL  All Gases/Sources 1457.1 1628.9 1795.4 1962.9

Environmental Impact for U.S. under Annex C Options (MMTCE)

Scenario 1990 2010 2020
Business as Usual 1457 1795 1963
Option 1 - Comprehensive

Annex C-Cappe 1457 1457 1457
Uncontroll 0o 0 0
Total 1457 1457 1457
Option 2 - Including Sinks

Annex C-Ca(lfped 1384 1384 1384
Uncontrolle 73 79 83
Total 1457 1463 1467
Option 2 - Excluding Sinks

Annex C - Capped 1509 1509 1509
Uncontrolled -52 -27 -9
Total 1457 1482 1500
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EARLY BANKING: CREDITS FOR EARLY REDUCTION
(DRAFT 5/20/97)

Background

“Early banking” is the term used to describe actions that are taken prior to the beginning of
the first budget period for credit against obligations in that period. The rationale for early
banking is based on a presumption that it eases compliance costs; however, inasmuch as the cosis
of complying will be a function of the timing and level of the first budget period (as well as the
domestic distribution of the obligations), it is unlikely that the true value of early banking can be
conclusively resolved without knowing these constraints.

Advantages of early banking include creating an incentive for emission reductions prior to
the start of carbon budget periods; potentially creating a fund of extra emission rights from early
action that eases requirements in, and effectively lengthens the first control period; and
encouraging early experience that may reduce resistance to complying with later binding
obligations. Disadvantages include difficulty in negotiating (given that most other countries will
perceive this effort as a ruse to allow U.S. emissions to continue to grow during the budget
pertod); difficulty in compliance (there will be no budget against which reductions will be
measured), and a perception that the entire issue can be accommodated through domestic
allocation systems — in which carly efforts can be credited by allowing extra emissions to those
carly reducers in out-years.

This paper suggests several options for treating the early banking issue: (1) rewarding
early reductions by adding allowances in the budget period; (2) recognizing that countries may
credit early actions domestically, but do not provide for an additional “pool” of international
credits; (3) providing for early banking only in JI projects, and (4) rejecting early banking.

Several issues are raised in this paper that may warrant additional consideration, Whilc
each of these are addressed briefly here, they are also raised in other documents being considered
in the interagency process ~ the first in discussions of the budget level and timing, and the
second in the paper on JI,

(1) The U.S. has specifically rejected a budget period which begins in 2005 or before. Sorme
concern has consequently been expressed that there may only be weak incentives, if any, to
reduce carbon emissions prior to the first control period - a concern that is exacerbated if
the first period does not begin until 2010. Early banking has been proposed to address this
late start. Furthermore, with a considerable delay prior to the initiation of the first budget
period, some transition economies with “excess” reductions may be forced to forego the

benefits from monetizing their reductions; early banking may to a certain extent also
alleviate their concems.

(2) We have not yet taken a decision on the timing for allowing JI credits to be counted. If
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tons can be generated prior to the first budget period, they may be banked for use in that
first period.

Constituency Views

Domestic industries that have opportunities for carly carbon reduction clearly favor early
banking. This group includes both industries that have already claimed reductions and thosc whe
could make initial or further reductions prior to the first control peniod. These groups want
assurance that their early reductions: will be rewarded; will not be the basis for tighter limits in
the future; and will be compensated commensurate with costs incurred. However, most industry
groups are significantly more concerned that early banking provisions would be interpreted as an
early target — which they have flatly rejected.

Some environmental groups would like to see early banking provisions to create an
incentive for early actions, but only if credits would not result in increases in cumulative
cmissions. However, most environmental constituencies would strongly prefer a 2005 target to
any provisions on early banking,

Transition-economies’ actual emissions are anticipated to lie well below the likely
obligations set in the first budget period. These countries may favor early banking as a way
monetize the “underages”. Environmental interests (and many in the OECD) believe that such
reductions exist solely as a result of economic downturns, and trading them could result in a
redistribution of wealth internationally but lead to no net environmental gain. While the
transition economies’ concerns could be met with an carly target, they are likely to oppose a later
target with no banking.

Option 1: Reward Early Reductions with Net Added Credits

In this option, the Kyoto agreement would provide for extra allowances to be granted to
Parties in the first budget period equal to the number of early reductions taken prior to the
beginning of the period. Essentially, this would compensate Parties which incur costs to achicve
early reductions. A key concem is how to measure the extent of an early reduction. While a
baseline is needed, neither the 1990 baseline nor the first control budget is necessarily the proper
test; the right interim baseline could be some interpolation between the two. Imprecision in the
benchmark for quantifying early reductions could open the door to later emissions that were not
offset by real early reductions, and environmental loss. Of course, choosing any year will
implicitly “reward” some for taking early action — although the domestic allocation of the reward
1s a matter that will still need to be determined through internal distributions of initial permits.

Pro:
¢ Added allowances maximize incentives for early action.

* Early reductions that reduce cumulative emissions can be given additional allowances
without environmental loss.
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* May contribute to a useful technology jump start.
s May reduce opposition/political barriers to adoption of more stringent target.

Con:

* Request for international approval for early banking invites a counter-demand for earlier
adoption of binding targets.

* Proving real reductions requires an emissions benchmark. If additionality is not proven, then
added allowances may increase net carbon emissions.

* Early reductions permit Parties to do less in the first control period by using early credits;
this could make second petiod compliance more difficult.

¢ Would require a Party-by-Party interpolation of appropriate baselines.

Option 2: Domestic Implementation

Recognizing the advantages of early compliance, countries (including the United States)
might choose to credit early action against future allowances. Providing such credit would,
however, reduce the pool available for allocation during the budget period. Domestic decisions
would determine how many future allowances would be so allotted, and how many would remain
available for normal distribution, Of course, countries would need to consider how many credits
to carve out, recognizing that some constituencies will not be willing to take early action, and
will object to the effective increase in price attached to a reduction in the number of permits
allocated later, No legal text would be required to allow this alternatjve, However, to provide
some textual grounds in the agreement for countries to take such steps, hortatory language might
be inserted urging early compliance; such an option might also address the desire for a near-term
target. Ifthis option were chosen, considerable thought would be needed in the development of
any language.

Pro:

* Early reductions, if real, reduce cumulative carbon and reduce the entry emissions level at the
start of the first period. Early actions may also stimulate technologies that reduce long term
compliance costs.

*  Successful early reduction experience could make full implementation easier by reducing
uncertainty, :

* Some problems of an interim emission baseline are avoided, the control period baseline stil]
applies.

* Allowing this type of early banking extends the interval for the first control period
compliance.

* This option would be entirely within our domestic purview; no treaty language would be
required,

Con:
* Including this option will likely incite others to recommend an earlier start date for the
budget period ~ a outcome we have already rejected.
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» The national incentive to make early reductions is limited because there is no added emissiou
right to offset either the cost of early reduction (compared to later implementation) or the real
reduction in cumulative emissions resulting from reduction prior to the control period.

* Those who do not take early reductions will complain at the reduction in the size of the poo)
later; the more early actions that occur, the more the pool would have to be reduced.

* There is no guarantee Congress will follow Executive Branch proposals in developing carve-
outs.

Option 3: Early Credits for JI Projects only

JI projects that meet established criteria for atmospheric carbon reduction and satisfy tests
of additionality could be granted early reduction credits even if early banking for reduction of
overall national emissions were not approved. This issue is particularly relevant with respect to
economies in transition, which anticipate significant financial benefits from the sale of reductions
in the pre-2010 period. It is clear that issues related to monitoring, measurement and
additionality (all discussed in the separate JI paper) would need to be resolved prior to movin o
forward with this option.

Pro:

¢ Early JI captures environmental benefits that would be lost without credits for early action.

e Private financing for early JI will not appear without bankable credits.

* Successful JI early experience could reduce anxiety over adoption of the first period
emissions budgets.

Con:

* Not all early reduction opportunities can meet the JI project definitions. For example, sone
valuable early reductions are domestic process modifications that could not be credited
without early banking provisions.

* Ifearly JI is allowed without agreement on criteria to ensure real reductions, adoption of this
option may lead to granting of bogus credits.

Option 4: Reject Early Banking

Of course, a fourth alternative is always available ~ to reject early banking for inclusion in
the U.S. draft Protocol. There is a clear concern that proposing any of the aptions listed above,
particularly in light of our inability to also announce a stringent target, will be met with
enormous skepticism. Such an announcement would likely be perceived as an effort to defer any
action rather than as an effort to lower costs, Furthermore, while some flexibility advantages
may accrue to adopting one of these alternatives, rejecting an explicit textual change to support

early banking would not preclude allowing the United States to develop an early banking
proposal at a domestic level.

TOTHL =, 17
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(202) 343-1060 + (202) 343-1162 fax
May 20. 1997
FAX TO: Addressees

FROM: Dirk Forrister. Director
White House Climate Change Task Force

SUBJECT:  Assistant Secretaries’ Meeting -- Proposed June Public Climate Meeting
Please join me tomorrow, May 21, 2-3 pm at 734 Jackson Place for a discussion of the logistics
and substantive details on the proposed June ineeting. Drafts of the papers that are being prepared lor
the meeting will be handed out for your comments. Authors of the papers are requested to bring
25 copies of their drafts to the meeting. In addition, other details surrounding the meeting and a
timeline of tasks/deliverables will be finalized. Below is the proposed agenda for tomorrow:

* Overview and Status of June Meeting

* Status of Documents and Concurrence Process

* Agenda for June Meeting

* Options for Date/Location for June Meeting

* Next Steps/Timeline
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COUNCIL ON ENVIRONMENTAL QUALITY

SUBJECT:  CLIMATE CHANGE DEPUTIES MEETING

Katie McGinty and Dan Tarullo will chair a climate change deputies meeting Monday, May 19
from 2:30 - 4:00pm in room 231 of the OEOB.

Materials for the deputies meeting will be available for pickup at 11:00am Friday, May 16 at
722 Jackson Place (the CEQ townhouse). No clearance information is needed  to enter the
townhouse,
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_ International climate change negotiations are scheduled to conclude in December 1997,
This memorandum describes the background of those negotiations and sets forth key issues for
decision.

ISSUES FOR DECISION

1. What emissions budgets should the U.S. support in international climate change
negotiations?

2. What domestic policies should the administration support to implement our obligations
under the climate treaty? —

ED FOR DECISION

1. Emissions Budgets. Decisions are needed by June, in connection with the G-7
Summit (June 20-22) and UN General Assembly Special Session on Environment and
Development (June 23-27). In addition, U.S. negotiators need guidance to allow them to
generate support for our position in the months prior to the December meeting in Kyoto.
Other countries and domestic constituencies are calling on the U.S. to state its views.

2. Domestic Policies. There is no immediate need for decision. However, the
administration may wish to announce a set of domestic policies (and/or a process for
developing them) in connection with a decision on emissions budgets.
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1. BACKGROUND

Climate change is an issue of vast scale. The problem and costs of addressing it are each,
potentially, enormous.

A. Basis for Conce

The build-up of greenhouse gases in the atmosphere threatens fundamentally to alter the
Earth’s climate. The most recent international scientific assessment concluded that global
average temperatures will increase by 2-6.5 degrees F. by 2100, unless actions are taken to slow
the build-up of greenhouse gases. This is the fastest increase in more than 10,000 years.

Potential impacts from climate change include sea level rise, the spread of infectious
disease, extreme weather events (such as droughts and floods), loss of forest cover and- shifts in
agriculturally-productive regions. During the next century, for example, the ideal range of forests
is expected to move several hundred miles north, exceeding the ability of many forests to
migrate. Sea-level rise is expected to inundate more than 9000 square miles in the United States,
with the Atlantic and Gulf Coasts especially vulnerable. An additional 50-80 milliomn cases of
malaria are projected worldwide. The international scientific assessment states that “climate
change is likely to have wide-ranging and mostly adverse impacts on human health, with
significant loss of life.” '

Nevertheless, significant uncertainties remain concerning the magnitude, timing and
regional distribution of impacts.-Currently, scientists are unable to predict changes in weather
patterns in particular regions. )

Atmospheric concentrations of carbon dioxide (the most important greenhouse gas) are
well above historic levels and climbing sharply. Concentrations are currently 360 parts per
million (ppm), about 30% above pre-industrial levels and the highest in at least 200,000 years.
Absent policy interventions, concentrations in 2100 are predicted to reach roughly 750 ppm, the
highest in more than 50 million years.

B. Human rces reenhouse Gases

The principal cause-of the-buildup in greenhouse gases is the burning of fossil fuels.
Other human activities, including deforestation and mining, also play a role. The international
scientific assessment concluded that “the balance of evidence suggests there is a discernible X
human influence on the global climate.”
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Developed countries are responsible for more than 75% of the increase in greenhouse gas
concentrations since the beginning of the Industrial Revolution. In the decades ahead, however,
emissions from developing countries are expected to grow sharply. By 2035, developing country
emissions are expected to exceed those from the developed world.

The United States emits more greenhouse gases than any nation in the world (roughly
25% of the world’s total). Our per capita emissions are among the world’s highest -- roughly
50% greater than the OECD average and eight times that of China. In the United States,
greenhouse gas emissions come mainly from industry (1/3), transport (1/3) and buildings (1/3). —-——
Since 1990, U.S. greenhouse gas emissions have grown 7-8%. Without policy interventions,
U.S. emissions are projected to grow 20-25% over 1990 levels by 2010.

None of the actions contemplated during this round of negotiations will, by themselves,
reverse the build-up of greenhouse gases in the atmosphere or even slow it significantly.
However, this round will set the stage for future negotiations over steps by both developed and
developing countries, and will send important signals to the private sector that could affect the
rate at which beneficial technologies are developed and adopted.

C. Clinton Administration Policies To Date

The Clinton administration has been active on this issue sinee-Earth Day 1993, at which
time the President pledged to return U.S. greenhouse gas emissions to 1990 levels by the year
2000, and then to continue the trend of reduced emissions. In October 1993, the Administration
issued the Climate Change Action Plan, designed to achieve that goal. Due to Congressional
budget cuts, higher-than-expected economic growth and lower-than-expected energy prices,
however, this goal will not be achieved.

The administration has strongly supported research and development programs with
significant climate change benefits. Examples include the Partnership for a New Generation of
Vehicles (a $280 million program), the Global Change Research Program ($1.8 billion) and
renewable energy and energy efficiency programs ($1 billion).

The United States has been an active participant in the international climate change
negotiations, as described below.

D. International Negotiating Context

There is international agreement that the climate change problem is significant and
requires action. There is also consensus that the existing UN Framework Convention on Climate
Change, signed in Rio in 1992, is inadequate. Under the Convention, developed countries set a
goal of reducing greenhouse gas emissions to 1990 levels by the year 2000, but few will do so.

2
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The Convention contains no goal beyond the year 2000.

In April 1995, in Berlin, the Parties to the Convention agreed to negotiate next steps for
the post-2000 period. Under the terms of the “Berlin Mandate, ” developed nations would agree
to quantified emissions limits over specified time frames (e.g., 2005, 2010 and 2020) by
December 1997. Developing nations (who typically have less stringent obligations than
developed nations in environmental treaties) agreed to reaffirm their existing commitments, and
continue to advance implementation of these commitments in this round of negotiations.

In July 1996, the US called for an approach that would include three key elements:
(1) a binding target (instead of the existing Convention’s non-binding goal), (2) flexibility in
implementation (for example, through emissions trading among developed nations and "joint
implementation” with developing nations), and (3) the participation of developing countries.
The U.S. proposal did not include any particular target or timetable.

Support for most aspects of the U.S. proposal has been quite limited. Some aspects have
encountered stiff opposition. Few countries have supported the US call for more active -
developing country participation under the Convention. Developing countries, in particular,
have argued heatedly that the developed world is responsible for the buildup of greenhouse gases
in the atmosphere and must take the lead in addressing the problem. Support for “joint
implementation™ has also been limited. Such a mechanism could significantly reduce overall -
costs to the U.S., but involve substantial international payments or transfer of technology by the
private sector. , ’

Views of other countries vary considerably. ~The-European Union has proposed that
developed nations cut back 10-15% from 1990 levels by 2010 (and an as-yet unspecified amount
by 2005). Small island nations have proposed that developed nations reduce emissions by 20%
from 1990 levels by 2005. Other nations, including Australia, Japan and Canada, have expressed
concerns about moving too far too fast, but have not put forward any specific targets.

E. Constituency Views.

{\t present, publi; attention to climate change is low. Although polling data indicate that the
public believes climate change is a serious problem, few rank it high on a list of concerns. Public
and media attention to the issue will likely grow as the Kyoto Conference approaches.

For many environmental groups, strong action on climate change is-a litmus test for the
administration's environmental policy. They plan public relations campaigns on the issue in the
year ahead. Many environmental groups are calling for sharp emissions cuts early in the next
century (e.g., 20% below 1990 levels by 2005). On the issue of emissions trading and joint
implementation, the environmental community is divided, with some groups (e.g.,

3



PREDECISIONAL DRAFT 5/15
DO NOT QUOTE OR CITE

" Environmental Defense Fund) strongly supportive and others (e.g., Sierra Club) strongly
opposed. Most environmental groups will support flexibility provisions if coupled with
emissions reductions below 1990 levels.

Business is composed of several camps. The largest -- made up of coal companies, coal-
dependent utilities, fuel producers, heavy industry and transporters -- is strongly opposed to any
action at Kyoto. This group is well-funded and poised for a significant public relations
campaign. A second group -- made up of chemical companies, natural gas interests, some
appliance manufacturers and others -- is cautiously supportive of action at Kyoto. A smaller
third group -- composed of natural gas, renewable energy and energy efficiency companies --
strongly supports aggressive climate change policies. Many businesses point to international
competitiveness as a primary concern.

Earlier this year, more than 2000 economists (including six Nobel Laureates) signed a letter
stating that “sound economic analysis shows that there are policy options that would slow
climate change without harming American living standards, and these measures may in fact
improve U.S. productivity in the longer-run.” A similar letter is expected from the scientific
community soon. -

Agriculture groups are only beginning to pay attention to this issue. They have been
concerned about extreme weather, but also worried that climate change mitigation policies could
lead to rising fuel costs and competitive disadvantage with developing countries. The U.S.
insurance industry is also just beginning to pay attention -- although the European industry and

U.S. reinsurers have voiced concern about climate change during the past several years.

Labor is increasingly opposed to action on climate change, largely in deference to the
concerns of the United Mine Workers. An AFL-CIO resolution earlier this year was critical of
the-administration’s climate change policy. Some unions -- including the UAW, the
Steelworkers, the QOil, Chemical and Atomic Workers, the AFT and the NEA -- have taken more
moderate views in the past.

Finally, the religious community is increasingly engaged on this issue. The National Council
of Churches has collected more than 100,000 signatures in the past few months on a petition
urging action on this issue.

F. Congressional Considerations

There is considerable skepticism about climate change on Capitol Hill. Most Republicans,
and many Democrats, appear far more concerned about the costs of mitigation than the problem
itself. Southern and western Republicans are, by and large, skeptical or hostile to action on
climate change. Midwestern Democrats have expressed concern about the impacts of climate
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change policies on coal and heavy manufacturing (especially autos). Northeast and West Coast
Members are perhaps the most likely to support action on this issue.

Many Members cite the unwillingness of developing countries to accept quantitative
emissions limits as a major concern. Increasingly, Members are complaining about a lack of
openness in our decision-making process. Many are urging the administration to make key
aspects of our policy and analysis known in the very near future.

“Advice and consent” of the Senate will be required for any agreement reached in Kyoto.
Implementing legislation will likely be needed as well. Favorable votes in the 105th Congress,
or even the 106th, would be an enormous challenge. Ratification might need to await work on
matters (e.g., joint implementation, developing country commitments) unlikely to be resolved in

Kyoto.
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I1. ISSUES FOR DECISION

This memorandum poses two issues for decision:

A. What emissions budgets should the US support in international climate change
negotiations?

B. What domestic policies should the administration support to implement our obligations
under the climate treaty?

Several agencies believe that the first issue is by far the most important. In their view,
the first issue raises broad questions of direction for the U.S. and its economy, while the second
focuses more on programmatic details.

A. What emissions budgets should the US support in international climate change
negotiations? -

Decisions on this question are needed by June, in connection with the G-7 Summit
(June 20-22) and UN General Assembly Special Session on Environment and Development
(June 23-27). In'addition, U.S. negotiators need guidance on this issue to allow them to generate
support for our position in the months prior to the December meeting in Kyoto. Other countries
and domestic constituencies are calling on the U.S. to state its views.

1. Background

In climate change negotiations, the term "emissions budget" refers to the amount of
greenhouse gases that may be emitted over a certain period of time. The term is roughly
synonymous with "target and timetable" (though an "emissions budget" connotes a longer time
period than a “target™).

To date, the United States has not supported any specific emissions budget for the post-2000
period. Our statements with respect to emissions budgets have been limited to the following: (1)
emissions budgets should be binding; (2) this round of negotiations should address emissions in
the medium-term, e.g. 2006-2020; (3) the base year for emissions budgets should be 1990; and
(4) emissions budgets should consist of multi-year periods (i.e., the target should not be a single
year).

A threshold question is whether the United States should try to delay agreement on an
emissions budget beyond the December 1997 meeting in Kyoto. That question is not addressed
in detail in this memorandum. Although no agency has voiced support for such an approach,

6
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some agencies believe this question should be identified to principals in light of the large
potential costs of even the least stringent emissions control options. The advantage of delaying
an agreement would presumably include delaying or even avoiding such costs; disadvantages
would include the large potential health, environmental and economic costs of failing to make
progress on climate change and criticism from those who would charge the administration with

backtracking or changing position on this issue.

2. Options

' This memorandum considers three options for emissions budgets. Each option is defined in
terms of a broad directional statement the U.S. might offer-in June, followed by an example of a
budget consistent with that statement.

OPTION 1 - Significantly reduce emissions in the medium term. For example,
reduce greenhouse gas emissions to 90% of 1990 levels by a multi-year period around
2010 and to lower levels thereafter.

OPTION 2 - Stabilize emissions in the medium term and reduce thereafter. For
example, reduce greenhouse gas emissions to 1990 levels by a multi-year period around
2010 and to lower levels thereafter. —

OPTION 3 - Gradually stabilize emissions in the medium term. For example, reduce
greenhouse gas emissions to 1990 levels by a multi-year period around 2020.

A variation on any of the foregoing could include an "early emissions budget," in the period
around 2003, less stringent than the levels described above. A budget covering years earlier than
2006 would require a change in the U.S. position, but could possibly be structured to win support
from domestic constituencies and other countries in the negotiations. Several agencies support
such an approach.

The availability of various flexibilities (international emissions trading, joint implementation,
banking and borrowing) fundamentally affects the emissions budgets the US would be willing to
support. The more such provisions are included in the agreement, the less costly it will be for the
US to meet any given emissions budget. However, if the bulk of the US obligation could be
satisfied by purchasing low-cost emissions reductions from abroad, the agreement might not
provide large incentives for US industry to develop the technologies needed to address the
climate change problem over the long-term. ) —
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3. Analvsis of different options

The discussion below analyzes the three options based on environmental impacts, economic
impacts, domestic political implications, and implications for the international negotiations.

a. Environmental impacts.
1. Climate change impacts

In terms of additional loadings of greenhouse gases into the atmosphere, the difference
between the three options in the short-term is small.

However, the options may produce very different environmental impacts, when considered as
part of a longer, multi-decade path of reduced greenhouse gas emissions. For example, for the
world realistically to avoid a doubling of-pre-industrial greenhouse gas concentrations (to 550
ppm) in the next century, global emissions must déflect from a "business-as-usual” path by about
2010. For the world realistically to avoid a near-tripling of greenhouse gas concentrations (750
ppm), global emissions must deflect from this "business-as-usual" path by 2020. Even assuming
steep reductions in greenhouse gas emissions in distant decades (which our children and
grandchildren may or may not be able to achieve), reductions must begin soon to avoid serious
environmental damage.

Institutional and political factors also lead to important differences between these options.
Some agencies believe that few businesses will take Option 3 seriously, because the budget
period is too distant. Some agencies believe that few businesses will take Option 1 seriously,
since the economic costs would be too great, and that most businesses would simply work to
block implementation rather than restructure activities to comply. All agencies agree that
developing countries, who will represent the bulk of emissions growth in the decades ahead, will
only take serious actions to address emissions after the developed world has done so. This tends
to argue for early, serious action, to leverage reductions in the developing world.

Absent policy interventions, atmospheric greenhouse gas concentrations will increase during
the next century to levels unknown on this planet for hundreds of thousands (and possibly tens of
millions) of years. To avoid such extraordinary increases, global greenhouse gas emissions must
begin to decline from projected levels early in the next century. For global emissions to begin to
decline in this time frame, developed countries must move quickly to reduce their emissions,
setting the stage for future rounds 6f negotiations.
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2. Other environmental impacts

Any of the options discussed here could have considerable environmental benefits unrelated
to climate change. Measures to reduce greenhouse gas emissions would also reduce emissions of
SOX, NOX and toxic pollutants such as mercury. Such measures would contribute significantly
to meeting potential Clean Air Act standards for particulate matter and ozone. According to EPA
estimates, monetizable benefits of reducing fine particles and ozone in connection with any of the
options discussed here would total tens of billions of dollars per year. These environmental

benefits would likely be greatest with Option 1 and smallest with Option 3.

b._Em;miLimnaLtﬁ -

1. Introduction. An Interagency Analytical Team has analyzed the economic impact of
various emissions scenarios, using three different models. The results are broadly consistent with
the considerable literature on this subject.

Economic models are by nature imprecise, especially when projecting over several decades.
The models’ limitations are exacerbated by the complex and far-reaching effects of any policy
aimed at reducing greenhouse gas emissions. Some agencies believe it is important to stress that
similar modeling in the past with respectto SO2 controls under the Clean Air Act dramatically
overstated costs, due to unforeseen factors. Nevertheless, models can provide insight into the
cconomic costs and benefits of various policy alternatives.

The “base case” modeling results presented here make the following key assumptions:

+ Policy options are implemented by 2010, with a ten-year phase-in period. -

« Domestic emissions reductions are achieved by an emissions trading system, where certain
entities responsible for greenhouse gas emissions must have a permit, a limited number of
permits are sold at auction, and permits may then be traded.

 All revenues raised through the auction process go to reduce the Federal budget deficit.

¢ There are no transaction costs nor compliance problems with the domestic emissions trading
system.

* The Federal Reserve undertakes relatively favorable monetary policy to offset the effects of

reduced economic activity through lower interest rates.

The path of technological progress over the forecast period has energy use per unit of GDP

decreasing more rapidly than observed in most historical periods, consistent with increased

emphasis on greenhouse gas emissions and energy efficiency. ) -

The rest of the economy remains unchanged, which will not occur over the long forecast

pexjod used. Unexpected shocks to the economy are likely to have very large effects on the

estimates presented.
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Three caveats should be noted. First, the base case masks disagreements among agencies
over likely rates of technological innovation and diffusion. A faster rate of progress in energy-
efficiency and carbon-reducing technologies could reduce estimated economic costs by as much
as one-third relative to the base case estimates. However, a slower rate of technological progress
than assumed in the base case would increase economic costs noticeably. Second, to the extent
that domestic greenhouse gas constraints are not implemented through an emissions trading
regime, but instead through less flexible regulatory programs, economic costs will be greater than
those shown. Third, to the extent that the distribution of emission permits does not support
increased levels of capital investment compared to the baseline, the long-term economic results
will be less favorable than estimated by the models.

2. Results. As noted above, the United States has strongly supported international trading of
greenhouse gases. With trading, countries with high abatement costs (e.g., the United States and
Western Europe) could purchase emissions reductions in countries with lower abatement costs
(e.g., in the former Soviet Union). Incorporating a well-functioning international market in

emissions permits in the modeling reduces estimated energy price significantly. With
international emissions trading, the United States is estimated to pay almost $5 billion per year to

other developed countries (including those in the former Soviet Union) to purchase permits,
avoiding greater expenditures in compliance costs.

Results with international trading

Table 1 presents results from the base case with trading of emissions permits among Annex |
nations. The trading takes place among all Annex I nations. (In countries where emissions have
fallen below 1990 levels, such as in some parts of the former Soviet Union, trading is assumed to
be allowed only to the extent emissions fall below a “no-policy” baseline). All figures are
presented relative to a “no-policy” baseline, in 1995 dollars. -

The obvious effect of the international emissions constraints and the domestic emissions
trading program is to raise energy prices. Stabilizing greenhouse gas emissions at 1990 levels in
2010 with international trading is estimated to raise gasoline and heating oil prices by 10-15
cents per gallon and retail electricity prices by about 1 cent per kilowatt hour (about 8-13 and 10-
12 percent, respectively) in the base case.

The losses in aggregate economic activity are noticeable, but largely transitory. Table 1
shows GDP loss with international trading peaking at a couple of tenths of a percentage point in
—9005-2010. After this initial loss, the economy begins to rebound as the proceeds from permit
auctions reduce the Federal budget deficit and lower interest rates. Businesses respond by
making capital investments to offset higher energy costs. After a while, the economy catches up
to its original growth path, indicating that the emissions reduction program modeled is implicitly
pro-investment and that the economy is robust enough to withstand modest shocks.

10
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Coal bears the brunt of the emissions reduction policies, because coal is the most greenhouse
gas intensive fuel. With international trading, overall energy consumption drops by about 10
percent and coal consumption falls by about 15 percent. This reflects the fact that the least costly
way to garner significant emissions reductions is to replace coal in electricity generation and

industrial uses.
Results without international trading

If an effective regime for trading international emissions permits is not established, then the
estimated energy price increases are nearly doubled, with parallel economic losses. This
situation is depicted for the base case in Table 2. _

As noted above, any market-based program that imposes constraints on greenhouse gases will
increase energy costs. Stabilizing greenhouse gas emissions at 1990 levels by 2010 without
international trading is estimated to raise gasoline and home heating oil costs by 20-40 cents per
gallon and electricity prices by 1.5-3.0 cents per kilowatt hour (both about 17-35 percent).

The losses in aggregate economic activity are significant, though again, largely transitory.
Table 2 shows GDP loss without international trading peaking around 1 percent in 2005, for
stabilizing emissions at 1990 levels in 2010. After this initial loss, the economy begins-to
rebound as revenue from the domestic permit auctions reduces the Federal budget deficit and
Jowers interest rates. Businesses respond by making additional capital investments, setting offa
mini- “investment boom”. By 2015, the economy is estimated (in some models) to regain and
even surpass its original growth path. This result indicates that the emissions reduction program
as modeled is pro-investment (because reduced personal consumption allows businesses the
wherewithal to expand the capital stock).

Coal bears even more of the burden of emissions reduction in the case without international
emission trading. Overall energy consumption in 2010 is estimated to be 10-16 percent lower
than in the “no-policy” baseline, but coal production drops 25-30 percent relative to the baseline.

Technology assumptions

Another possibility for mitigating economic costs is focusing attention and resources on
programs that promise to decrease the rate at which the economy produces greenhouse gas
emissions. Examples here might include an increased research and development effort or an
initiative to more rapidly diffuse the most efficient energy practices through industry. The “hi-
tech” set of assumptions added to the base case modeling shows that energy price increases could
be reduced by 10-30 percent, by 2010, with larger reductions possible further in the future.
Estimated economic costs of the base case policies would be correspondingly reduced.

11
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Environmental benefits

The figures presented here do not reflect the environmental benefits associated with avoiding
climate change, nor do they reflect collateral environmental benefits that may result from reduced
emissions of greenhouse gases. Policies to reduce greenhouse gas emissions, for example, are
likely to reduce emissions of other pollutants, including SOX, NOX, particulate matter and toxic
pollutants (€.g., mercury). According to EPA estimates, the monetizable benefits of reducing
fine particles and ozone in connection with any of the options discussed here would total tens of

billions of dollars per year.

Economic impacts are summarized on the charts below.

12
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Table 1 -- Base Case with Annex I Emissions Permit Trading*

Variable of Interest

Option 1 -- 10%

Option 2 -- 1990

Option 3 -- 10%

Implied price
increase per ton of
carbon in 2010

below 1990 levels levels by 2010 above 1990 levels
GDP in 2005 -1.0% to -0.1% -0.5% to 0.0% -0.2% to 0.0%
GDP in 2010 about -0.3% -0.4%t0 -0.1% -0.2% to -0.1%"
GDP in 2020 -0.3% to +0.2% about -0.1% -0.1% 10 0:0%
about $85 about $50 about $20

Implied price
increase per gallon of
gasoline in 2010

about 20-25 cents

about 10-15 cents

about 5 cents

Implied price
increase per ton of
coal in 2010

about $50

about $30

about $10-15

Implied average price
increase for
residential electricity
in 2010

about 1.5 cents per
kwh

about 1 cent per kwh

about 0.5 cents per
kwh

Decline in total
employment in 2010
(national)

about 200,000

about 50,000-
250,000

about 50,000-
150,000

Decline in overall
energy use in 2010

Increase in
renewables (2010)

Annual value of
domestic emission
permits (2010)

about $110 billion

about $60-70 billion

about $25-30 billion

* {Xna.lysis of Joint Implementation (worldwide emissions trading) would show lower implied
price Increases, smaller reductions in economic activity, and greater purchases by the U.S. of
emisstons reductions abroad.

13
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Table 2 -- Base Case without Emissions Permit Annex I Trading

Variable of Interest

Option 1 - 10%

Option 2 -- 1990

Option 3 -- 10%

increase per ton of
coal in 2010

below 1990 levels levels by 2010 above 1990 levels

GDP in 2005 -2.0%10 -0.1% -1.0% to -0.1% -0.5% to 0.0%

| GDP in 2010 07%10-03%  |~0.6%10-0.2% -0.4% 10 -0.1%
GDP in 2020- -0.3% to +1.0% -0.6% to +0.2% about -0.1%
Implied price $130-200 $80-140 $35-50
increase per ton of
carbon in 2010
Implied price 35-50 cents 20-40 cents 110-15 cents
increase per gallon of i - B
gasoline in 2010
Implied price $80-120 $50-85 $20-30

Implied average price
increase for
residential electricity
in 2010

about 4 cents per
kwh

about 1.5-3.0 cents
per kwh

about 1 cent per kwh

permits (2010)

Decline in total about 200,000- about 150,000- about 50,000-
employment in 2010 | 500,000 400,000 250,000

(nattonal) :

Decline in overall 10% to 17%

energy use relative to

2010 baseline

Increase in about 15%

renewables (2010)

Annual value of Zout$270 billion | about $110- about $60-70 billion
domestic emission 190 billion -

14
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- ¢. Domestic pQIigigal implications

None of the options above ar¢ stringent enough for most environmental groups. All are too
stringent for some in the business and labor communities. Opposition to any agreement from
coal interests will be intense. The reaction of many constituencies will ultimately depend on the

domestic implementation regime.

That said, it is reasonable to speculate that Option 1 would be considered a reasonably strong
position by many in the environmental community. Sierra Club might oppose, but many groups
would likely be pleased. Most in industry -- including utilities, coal, oil, autos, chemicals,
transport and agriculture - would strongly oppose. Efficiency and renewables businesses would
support, but even natural gas interests would probably be unhappy. Labor would strongly

oppose.

~ Option 2 would likely split key constituencies, including environmental groups and business.
‘Though many environmentalists would consider this option weak, some (such as the
Environmental Defense Fund) would likely defend an agreement at this level. Business groups
would be split as well, with support possible from some utilities, chemical companies, natural
gas interests and others. Opposition from labor might be softened, with support possible from

Steclworkers and the Oil, Chemical and Atomic Workers. Most farfii gfoups would be opposed.
In all cases, support would depend on the details of domestic program design.

Option 3 would be opposed by all environmental groups. Much of industry might be willing
to support, although coal and oil would remain opposed. Most labor groups would likely be
relieved and not actively oppose, with the exception of the mineworkers.

- d. International negotiating implications

Our ability to negotiate a successful agreement in Kyoto is dependent on the emissions
budget we select. To date, the US has won limited support abroad for its proposals on flexibility
and developing country participation. Our ability to garner international support for these
proposals will require us to select an emissions budget that is viewed as credible.

To .date, proposals on emissions budgets include: (1) a 20% cut from 1990 levels by 2005
(small island states), and (2) a 10-15% cut from 1990 levels by 2010 (the EU). There is an

expectation that this round of negotiations will produce reductions from 1990 levels in the next
several decades.

An emissions budget that does not include a reduction below 1990 levels by 2020 would not
be taken seriously abroad. Most other countries in the negotiating process would view this as

15
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extremely weak. Accordingly, it is unlikely that Option 3 could be achieved in this round of
negotiations. In the unlikely event that Option 3 could be achieved, it would be at the expense of
other aspects of the U.S. position, including the developing country and flexibility provisions.

Of the three options, Option 1 would give us the greatest opportunity to negotiate both the
flexibility and developing country provisions. Option 2, with stabilization in 2010 and a
reduction around 2020, would also give us a good chance of success.

B. What domestic policies should the administration support to implement our obligations
under the climate treaty?

There is no immediate need for a decision on this question. However, we may wish to
announce a set of domestic policies (and/or a process for developing them) in connection with
any announcement on emissions budgets.

The “Assistant Secretaries group” believes that emissions trading, technology and transition .—
programs should be central parts of our climate change policy. Members of the group see
support for these policies as a consequence of support for any of the emissions budgets discussed
above.

Pursuant to direction, the “Assistant Secretaries group” did not consider tax shifts as a policy
for addressing climate change.

1. Should domestic emissions trading be a central part of our climate change policy?

A. Background. Under a domestic emissions trading program, permits representing rights to
emit greenhouse gases in the United States would be distributed, either through an auction or
allocation system. Permits would be tradeable. Firms would have an incentive to control
emissions where costs are low and sell reductions to firms facing higher control costs.

Domestic emissions trading programs are an attractive policy tool. Compared to traditional
“command-and-control” regulatory approaches, they offer greater flexibility and lower costs.
Such programs are being used successfully in several areas under the U.S. Clean Air Act.

Among the important issues to be addressed in designing a domestic emissions trading
program are:

--Where the constraint is imposed. A “primary fuel” trading program would limit the
production or import of fossil fuels. A “sectoral” trading program would limit emissions
from one or more key sectors (e.g., utilities, transport and heavy manufacturing).

16
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--How permits are distributed. Permits could be given to existing emitters, given to others
(who could then sell them back to current emitters), auctioned, or some combination of the
foregoing. If auctioned, substantial revenues would be raised. (Reflow options include tax
cuts, deficit reduction and support for transitional or technology programs). If given away,
recipients would potentially receive a windfall.

--Comprehensiveness. Controls could apply to some greenhouse gases or only a subset (e.g.,
CO2). If a “sectoral” approach is used, the program could apply to a single sector, several
sectors or all sectors of concern. -

B. Recommendation. Participants imthe “Assistant Secretaries group” agree that domestic
emissions trading should be a central part of our climate change policy. Participants agree that
important program design issues should be addressed in consultation with key constituencies.
Such consultations could begin soon and continue through the summer and fall.

Option 1: Accept the recommendation. )
Option 2: Do not accept the recommendation. Provide working groups with alternative
direction.

2. Should technology programs be a central part of our climate change policy?

A. Background. The cost of reducing greenhouse gas emissions between now and 2020
depends greatly on the ability to accelerate use of existing energy-efficient technologies. Over
the longer-term, the solution to the climate change problem depends on developing and -
deploying new technologies that are even more efficient and/or based on non-carbon energy
sources.

A range of government programs might help accelerate technological change. Some
programs assist businesses and consumers in identifying opportunities to reduce the energy
intensity of their products or services (e.g., using more energy efficient light bulbs, insulation,
appliances, etc.). For a variety of market and institutional reasons, businesses and consumers
may either be unaware of the full range of available alternatives or unable to make use of them.
The current Climate Change Action Plan follows in the tradition of agricultural and
manufacturing extension services by working to overcome these barriers. However, Congress
has significantly reduced administration budget requests for these programs. '

In addition, research and development programs generally aim to improve technologies
by lowering production and operating costs. Large opportunities for cost-lowering research and
development exist in buildings, transportation, combustion, renewables and sequestration (e.g.,
fuel cells, advanced industrial turbines, advanced diesel engines, and transportation biofuels).

17
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However, government support for basic and applied research in energy technologies has been
declining sharply since the early 1980's, and is now less than half of levels from the late 1970's
(in constant dollars). '

Possible policies and actions include:

--a strong Presidential statement on the importance of clean energy technologies,
including a series of goals for those technologies for the decades ahead;

--asking the President’s science advisory panel to report back by October 1997 on ways to
accelerate rates of technological change in energy and other sectors;”

--emphasizing to Congress the importance of the President’s F Y98 request fof renewable
energy and energy efficiency ($1.08 billion, a 21% increase over FY97 enacted levels),
~ possibly with a veto threat;

-committing to increased budget requests for renewable energy and energy efficiency over
the next five years; and )

--promoting technology innovation in connection with the design of an emissions trading
program. T

B. Recommendation. Although agencies have different views about the efficacy of
government technology programs, all agencies agree that, when combined with market-based
measures such as an emissions trading program, technology programs can reduce costs of
meeting greenhouse gas limits. Participants agree that policies and actions such as those
described above should be further analyzed and explored in consultation with key constituencies.
Such consultations could begin soon and continue through the summer and fall.

Option 1: Accept the recommendation.

Option 2: Do not accept the recommendation. Provide working groups with alternative
direction.

3. Should transition assistance be a central part of our climate change policy?

L A. Background.

Under any of the policy options being considered, some workers and communities may be
adversely affected. Workers in energy-intensive industries and those in energy extraction may be
most likely to be hurt. Given the geographic isolation of some of these industries, the

18
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surrounding communities may also be adversely affected.

A transition program would reduce costs to individuals and communities. Transition
assistance can help facilitate community and worker adjustments via retraining, job search
assistance, and infrastructure development for new business in the community. As previous
experience with acid rain, military base closures, and the federal government’s own work force
restructuring has demonstrated, the early development of such programs can be vital to building
public support for a policy.

Among the important issues to address in designing a transition program are:

---Whether a new, categorical program should be designed or existing programs expanded. A
new, categorical program would limit benefits to targeted workers and communities but allow
for flexibility in benefit levels. Expansion of current programs to allow for increased usage is
consistent with Administration program consolidation efforts but constrains program design
flexibility.

---How the program will interact with the other components of climate change policy. Permit
auctions may provide a revenue source while technology enhancement may change the extent
and perhaps even who is affected by climate change policy.

--- Defining the eligible population of workers and communities will affect the costs of the
program. Other aspects of climate change policy like emissions budgeting will affect the
timing of when benefits can start to be received and when eligibility will expire.

B. Recommendation. Participants in the “Assistant Secretaries group™ agree that transition
programs should be a central part of our climate change policy. Participants agree that important

program design issues should be addressed in consultation with key constituencies. Such
consultations could begin soon and continue through the summer and fall.

Option 1: Accept the recommendation.

Option 2: Do not accept the recommendation. Provide working groups with alternative
direction.
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Economic Effects of - | j” S .
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Interagency Analytical Team

June 1997

Introduction

In June 1996, the Department of Energy (DO@»M'
sponsored a joint workshop where more tha%gso exp
made presentatlons on techmcal 1ssues asg3901ated

&

5o included membe_rs from the Departments of Commerce, Treasury, Labor, and State as
s members of the Qﬁhlte House staff. The majority of the IAT members are still primarily
rifflary responsibility for the Administration’s

The first task that the IAT confronted was to review the analytic “toolbox” to assure that it had
all the tools necessary to specify the economic effects of a broad range of climate change
proposals. At the time, the IAT relied primarily on the Data Resources, Inc. (DRI) macro model
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to measure economic effects. After this reevaluation of our modeling needs, it was apparent that
the complexity of the analysis would require a broader range of analytical tools.

At a public meeting last November, the IAT announced the selection of three models for its
analysis. It decided to continue to use the DRI model, but also inctuded two additional models:
the Second Generation Model (SGM) and the Markal-Macro model. Each of these three models
met the criteria of being available in the public sphere; being well documented; hayjng a track
record of analysis in the climate change area; being widely understood
environment community; and bringing a unique capability to the IAT’
but in concert with each other, they prov1de the broad analyttc capa

The DRI macroeconomic model is linked to energy, reg
macroeconomic effects of policies are translated into the effe
regions of the country. The link to energy sub-models prgvide
about the interaction of the energy sector with the rest &
includes the interaction of the financial markets \{&th“’“
the analysis of the interaction of fiscal and mo;

Jsservices and enables
the economy.

ng an economy’s long-

term trends in response to cllmate p01101es' As suchj good at describing the
asggﬁyood at descrlbmg -term transition issues. In this

Q,‘(

e ose of DRI. International in scope,
: hat allows us to examine the effects of permit
tradmg and Jomt 1mplementat§g§§§The SGM ydela§sesses the impacts of greenhouse gas

owth, con

ven the unpredictable character of innovation, the IAT
h_ would be helpful The Markal-Macro model con51sts of an

(Mag o) useful for translatzmg@ﬁechnologleal assumptions into economic outcomes. Thus, the
1-Macro model 1s«pamcu1arly useful in answering the question, “How do we get there from
’ Markal Macro:allows the user to cﬁ’ﬂtﬁf I teelihology innovation and diffusion and its cost
: & tletermine the levels of Energyst sefficiencies that might be expected from a
mipolicy.an also al fws us to understand the implications of

10 e¥zand its interaction w1th the ecéher( 1y, and*helps us determine whether expected
energy’ “éfficient technologies hold the key to continued economic growth.

The DRI model and the SGM model in some sense provide notional brackets for estimates of the
economic effects of carbon-limiting policies. The DRI model is focused on short-term
transitions and measures the economy in quarters. In some sectors, the DRI model has forward-
looking behavior, but it is structured to examine the effects of short-term changes in the
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economy, and is often held to overstate the transitions created by broad, secular changes in the
economy (and, as will be discussed below, might overstates subsequent economic improvements
as well). The SGM model focuses on long-term transitions and measures the economy in five-
year intervals. Thus, it risks racing past short-term transition issues, while identifying the
economy’s ultimate destination.

The Base Case

The IAT then imposed, as best possible, con51stency acg
of baseline GDP, total energy consumption, and carbon €]
into the 3 models, the models solved for energy prices b
three models are consistent, but not identical.

Tables 1 and 2 summarize the IAT baseline. In the.b
to slow over the next several decades, as the rgg@g&gﬂ;
force growth and reduces the economy’s p :

somewhat more slowly than it now does@Energy intensit
GDP (the E/GDP rat10) isa key ingredient in thegAEO97?§§ ;

<.»z,‘

nia nnaally--1.5 &%‘e‘rcent due to price effects and 0.5
ce mcreases and the growth of more energy-
staglmeép energy intensity. The baseline projection

; t-ahnual reduction in energy consumption per unit of
IA’s Annual Energy Outlook. With these improvements

tion for 2010 and%ﬁ% percent below DRL)S pro_lectlon for 2020

D
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Table 1: IAT Domestic Baseline

Year Average Annual Growth Rate (percent) '
1990 1995 2000 2005 2010 2015 2020 90-95 95-00 00-05 05-10 10-15 15-20

Population

DRI-DRI Energy 250 263 276 287 299 311 323 10 09 08 0.8 0.8 0.7
AEOQ97 (NEMS) * 250 264 276 287 299 311 n/a 1.0 09 08 08 0.8 n/a
SGM 250 263 276 287 299 311 323 1.0 09 08 08 0.8 0.7
Markal-Macro 250 263 276 287 299 311 323 1.0 1.0 038 > 0.8 08
GDP ($Billion 1992)

DRI-DRI Energy $6.139  $6,743 37515 3$8320 $9,163 $9,996 $10,670 1.9 1.9 1.8 1.3
AEQ097 (NEMS) $6,139  $6,739 $7,544 $8,390 $9,185 $9,880 n/a 1.9 1.8 1.5 na
SGM $6.139  $6,739 $7,544 38390 $9,185 $9.880 $ 1.9 1.5
Markal-Macro $6,139  $6,739 $7.549 $8.384 $9,198 $9,880 &‘%ﬂ 1.9 1.4

OMB* $6,142  $6,721 $7,470 38343 $9225 $9, 929 "?;581 1.8, 1.5

Total Energy Consumption (Quads) * !

DRI-DRI Energy 82.6 88.9 95.9 101.0 105.3 .
AEO97 (NEMS) 83.7 90.0 979 1034 1079 ? na
SGM 81.2 90.6 96.0 102.0 107.0 06 05
Markal-Macro 83.7 90.9 98.0 103.7 107.8 0.5 0.8
Energy Intensity (TBtu/$92GDP)

DRI-DRI Energy 13.5 13.2 12.8 12.1 11.5 1.0 -1.1 -3 -1.0
AEO97 (NEMS) 13.6 13.4 13.0 123 11.7 10 -1.0 -09 n/a
SGM 13.2 13.5 12.8 12.2 1.6 10 -1.0 -09 -09
Markal-Macro 13.6 13.5 13.0 12.4 -0 -1, 09 -04
Minemouth Coal Price ($95/ton)

DRI-DRI Energy $23.92 $1845 $15.28 -2 09 -09 -0.7
AEQ97 (NEMS) $19.88 $18.83 .10 -06 -1.8 n/a
SGM $19.88 $19.45 13 -10 09 -1.0
Markal-Macro $19.88 $18.83 -12 06 06 -03
World Oil Price ($95/Barrel)

DRI-DRI Energy $25.23 32 23 1.5 09
AEO097 (NEMS) | $24.87 1.6 0.7 0.6 n/a
SGM Jmﬁﬂ $24.87 x o -7.0 1.1 1.6 07 06 06
Markal-Mag, . ‘ X . 29+ . . -7.0 1.5 1.2 0.5 0.7 1.1

DRI-DRI Energy &
AEQ97 (NEMS)
SGM

Markal-Macro e
Gasoline Pricesi($95/Gal)*
DRI-DRI Efiefgy $1.40

$242  $254 $265| 42 5.1 28 24 1.0 09
$2.01 $2.13 nal] 40 25 1.3 0.7 1.2 n/a
$2.16  $2.11  $1.97 02 09 02 06 05 -14
$246  $2.77 $297) -19 74 05 1.6 24 1.4

$126 $131  $137 $140} -29 -0.1 1.0 0.8 0.8 0.4

$1.34 $1.21 $122  $1.17 n/al -3.1 08 03 0.r  -0.7 n/a
% n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
$1.34 . . $1.39 3140 $1.41 $144 | -3.0 3.1 0.7 0.1 0.1 0.4

1338
¢ KN TR
1350 1480 1550

1805 1.1 14 1.2 1.0 09 04
nfal] 12 1.6 1.2 10 09 n/a
1871 19 09 t1 1.1 09 07
‘ 1338 1459 1574 : 1914 1.7 1.5 1.2 0.8 0.7 1.2
calculated from non- -rounded levels. 2 AEO97 projections cxtend only to 2015. 3 Office of Management and Budget fiscal

year 1998 assumptions. 4 SGM projections do not include geothermal, wind, biomass waste, and other municipal waste. 5 The SGM model
does not include gasoline.
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Table 2: IAT International Baseline

Average Annual Growth Rates (percent)

Real Economic Growth Energy Growth Emissions Growth
(GDP) (Quads) (MMTC)
1990-00  2000-10  2010-20 1990-00  2000-10  2010-20 0 2010-20
Australia 2.8 2.8 2.6 21 1.5 0.9 0.9
Canada 26 25 1.2
China 84 7.5 5.8
Former Soviet Union -3.5 4.6 42
Eastern Europe -4.5 42 43
India 4.1 4.5 39
Japan 2.1 1.7 09
Korea 5.0 59 44
Mexico 4.0 4.0 3.2
Western Europe 23 2.5 24
United States 2.1 22
Rest-Of-World

ates 1n reducf

issu ng d:
18d into th

e,w

S of non -carbon em1551

em at 1990 levels. The “starting point” scenario
sle emission permits at the earliest point of energy
nited States. The policy is announced in 2000 and its
sfen year period, so that the policy would take full effect in 2010.

scenario assumegwno international cooperation, although this option is dlscussed later in
aper along with g&g)er alternatives and/seﬁmw ik

ns, such as methane and forest carbon smks are

ITIcE for these sources of $70 per ton (whlch/'tumed out to be low). Appendlx Table A

shows baselines for, and the quantities of emissions obtained from, these non-carbon sources at
this price. These carbon tons were subtracted from the emissions targets being modeled. But the
cost of obtaining them was not factored back into the models and, is therefore missing. While
the engineering estimates are uncertain, the cost of abating non-carbon sources could increase the
estimates of economic effects by as much as 25 percent.
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The “starting point”scenario was employed as an analytical starting point for this analysis
primarily because it has already been the subject of much attention within the analytical
literature. Most analysts of climate change policies have used an emissions freeze in the year
2010 at 1990 levels as their framework. The IAT, therefore, used this scenario as a starting point
in order to facilitate comparisons of its work to that of other researchers.

Industry and regional effects, as presented here, show only the effects of the cllmate;ghange
policy on the industry’s output (shipments plus inventory change). We
step in understanding the likely sectoral consequences of emissions red

because of “announcement effects” -- that is, the actions
change policy undertaken generates foreseeable increasegin 4
“announcement effect,” therefore, is what allows the model to dis
future policy regarding carbon emissions and an exog

tween a change in
e two oil price

af 51 of future higher energy
percent so that the total

sed for thrs analy51s vary in structure and
.' erate fairly consistent results as to the

: resents the results obtained by the three
mode s'for the value of any permit to emit carbon. Figure 1 shows the path for the value of
carbon in these models. All of these estimates pertain to the “starting point” option in which
emissions are frozen at their 1990 level in 2010 and thereafter.
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Table 3: The Implicit Price of Carbon (19958) in 2010 and 2020
1990 Level Case, No International Trading

2010 2020
DRI-DRI Energy 95 125
SGM 81

Markal-Macro 145

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues recygled into the e
assuming a 1.25 percent annual decrease in E/GDP. SGM permit prices are calculated ugi
which incorporate emission rates by the different fuel types.

Figure 1 : Price Path of the Implicit P
2010 to 2020, No Internatiof

250 . -

225

200

175

150

Implict Price of Carbon (1995 §
Y]
w

m ~SGM (1990 Level Case) a Markal-Macro (1990 Leve! Case)

in,‘
assuming a |.25 percent annual dcc[g%e in E/GDP. SGM and Markal- Macro permit prices are calculated using the rate of change in C/GDP.
SGM ata and generate results in five year intervals.

4 %\ m*f:’

e
‘about $81 (1 995%), in 2010." A carbon tax of $100 per ton is the equivalent of a price
increase of 26 cents per gallon of refined petroleum product, $1.49 per thousand cubic feet of
natural gas, $52.52 per ton of coal, and 2 cents per kilowatt hour of electricity produced.

" The higher permit price from the Markal-Macro model reflects, in part, differences in model structure, but results
mostly from differences in the calibration of the baseline emissions.
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The models also agree that this implicit price of carbon grows somewhat over time. This reflects
the fact that the 1990 emission ceiling becomes a progressively more binding constraint over
time given projected growth in base case emissions. By the year 2020, the implicit price of
carbon rises, in 1995 dollars, to $125, $106 and $130 per ton in the DRI, SGM, and Markal-

Macro models, respectively.

Domestic Product

0.40%

0.20%

0.00%

-0.20%

-0.40%

-0 60%

-0 80%

.. GDP Percent Change from the Baseline

2010
2015
2020

g policy begins to be phased in. These losses cumulate to a
total economic output in the year 2005 -- that is, the economy’s

o bsent cllmat “chénge pollcy and startg {c _} mak up the lost ground. By the year 2013, the
&’the point at which it wou\é‘l:!hav :been had no policy been enacted. In
, the economy improves §lightly compared to the “no policy” base case-- this

differential reaches 0.3 percent by 2020, the last year of the model run.Note: Emissions stabilized at 1990
levels in 2010 with a 10 year phase-in. Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent annual
decrease in E/GDP.

This improvement occurs in the DRI model because the emissions reduction policies modeled
have some effects that favor savings and investment at the expense of consumption. If the

8
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government auctions off emissions permits, it acquires the wherewithal to reduce the deficit (or
retire debt) and, in effect, increase the nation’s savings. This allows the cost of capital to fall and
favors investment. The marginal profitability of investment also rises under these policies
because new investment allows firms to neutralize higher energy costs. In effect, capital is a
long-term substitute for energy and is favored after a transition period. Thus, the cost of
investment falls and the incentive to invest is strengthened. This faster rate of i 1nvestment
(discussed in greater detail below) gives the ‘economy a newer and larger capltal st@@k asa result

the years following the transition.

Figure 3 shows comparable results for the SGM and Mar

fuel prices, technology
the use of fuels and

At riented revenue recycling scheme.
naximization of economic welfare under a
e future years.

put that are not very large (even the DRI peak loss is
fiffer in predictable ways, given their structure.
Dlsequlh%um macmg%dﬁgls such as DRI, tend to 1dent1fy deeper transitional losses and steeper

m:xs

ifts in capital. The~SGM odel maintains vintaged capital stock in the
sector and retires old capital only Whep en it caﬂuot cover operating expenses or reaches its
ime i "m:to i :":rporate the costs of reallocating capital

1te:exained 162 analyses of climate change ol1cy and found that model structure can
account for two-thirds of the difference in results, if environmental benefits are ignored.?

? Repetto, Robert and Dunkin Austin. “The Cost of Controlling CO2 Emissions: A Guide for the
Perplexed.” World Resources Institute (Forthcoming).
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Which, then, is right? The answer is likely bracketed by the model results. DRI’s transitional
losses may be overstated, but so would be the rebound and the shift to a higher growth path it
estimates for later years. SGM probably understates the transitional problem, but also avoids the
later-year growth surge that DRI sees as driven by higher levels of investment. The models
probably serve as brackets for the range of reasonable estimates of the economic effects of an
emissions freeze at 1990 levels in 2010 and thereafter.

Figure 3: SGM and Markal Macro 1990 Level
Trading :

Gross Domestic Produ t

|

0.20%

000%
.\\_\ 4

-020%

-0.40%

-0.60%

GDP (% change from baseine)

-0.80%

-1.00% -

2015 2020

—8— Markal-Macro 1

"10 year phase-in. Revenues recycled into the economy through deficit reduction and

iployment and Injiii"tioh. The effect of the emissions stabilization policy results in
,1% yXimately a 0.2 percentage point 1ncrease){n the. nemployment rate from 2001 through
‘ with a peak in¢rease of about 0. 4 perceptage i

e by the annual rate of change in the .Consumer Prlce Index (CPI). The annual rate
of change in the CPI declines by about 0.1 to 0.2 percentage points per year for 2010 through
2020, as shown in Figure 5.
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Figure 4: DRI 1990 Level Case -- Unemployment Rate
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Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues recycled into the economy through deficit reduction and
assuming a 1.25 percent annual decrease in E/GDP.
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Investment policies are key to getting the economy back on track. In the baseline forecast, slow
labor force growth of 0.8% per year leads to slow potential GDP growth, which results in slow
capital stock turnover. The slower rate at which the capital stock is renewed is of direct
consequence to mitigating carbon and other related emissions, since improvements in energy-
efficiency or carbon-abating technologies generally must be embodied in the capital stock in
order to be effective. Thus, any global climate change policy, to be effective, must focus on
investment at the expense of consumption. The deficit reduction policy option, o
several revenue recycling options examined, promotes savings, which

The DRI model suggests that investment under a climate chaﬁ"ge poli

the other hand, remain below the baseline level throughdut
by about $80 billion in 2008, as seen in Figure 7. After{]
moves toward baseline by 2020.

Figure 6: DRI 1990 Level Case, No Intert

6.00% | - o+t i S . i B Y .

5.00%

4.00%

-2.00%

2005
2010
2015
2020

/’wxr’}\
RN

i t” 1990 levels in 2010 with a 10 year phise-i

ent’ nnual decrease in E/GDP. j

Reyenues recycled into the economy through deficit reduction and

Ghias? -

The faster rate of investment drives the rebounding of real economic growth in the later years of
the model simulation. But it should be noted that consumption does not rebound in the same
manner, although it does recover from its peak losses, as seen in Figure 7. But consumption can
be taken as the measure of economic activity that is closer to consumer “welfare” than total GDP,
which includes investment, because consumption includes all activities that are of direct

12
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consequence to households. Thus, while increases in investment drive the economy’s growth
path back to and perhaps even above its original trend, it does so by diverting resources away
from uses that allow consumers to enjoy them directly in the short term.

Figure 7: DRI 1990 Level Case, No International Trading--
Consumption

050% - - - e s

0.30%

0.10%

-0.10%

-0.30%

-0.50%

-0.70%

Consumption (% change from baseline)

-0.90% -

-1.10% |

-1.30%

-1.50% + +—t

2015

its are*n{anaged and the conduct of monetary policy by the Federal
c dlscussed in a later section.

theﬁﬁ’ects of carbon- llmltln “;“folmes on the economy’s energy consumption and fuel mix.
US"ﬁg the DRI model, total energy consumptlon falls from 105 quadrillion Btus (quads) in the
iw & licy, a reduction of 16 percent in that year.

lined by 20 percent, from 109 quads to 87

githe VIarkal model, when the 1990- leveT emissions freeze produces a decline in projected
energy consumptlon of 14 percent in 2010 and 16 percent in 2020. SGM model results are
similar to both the DRI and Markal-Macro results; energy consumption drops by 15 percent in
2010, and 20 percent in 2020.
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Table 4: Effects of Carbon Stabilization on
Energy Consumption and Fuel Mix (quadrillion Btus)

2010 2020

Base case 1990 Level Case, No Base case 1990 Level Case,
International &lo International
Trading 4 Trading

DRI-DRI1 Energy

Total U.S. Energy Consumption
Natural Gas

Oil

Coal

SGM

Total U.S. Energy Consumption
Natural Gas

Oit

Coal

Markal-Macro

Total U.S. Energy Consumption
Natural Gas

Oil

Coal

DRI-NEM‘

Total U.S. Ené n/a n/a n/a
Natural Gas na n/a n/a
Oil n/a n/a n/a
Coal n/a n/a n/a n/a

Note: Em:ssxons stabilized at 1990 lev

€ he total emissions reductlot%\ in 2010 r%sult from reduced demand for coal, 30
percent from oil, and 13 percent from natural gas. By 2020, 65 percent of emission reductions
are generated from reductions in demand for coal. This translates to a 25 percent total emission
reduction for coal in 2010 and a 36 percent reduction in 2020. Markal-Macro produces
somewhat similar results: it shows that about 57 percent of total emissions reductions in 2010
occur due to reduced coal use; and 16 percent due to reduced oil use; while natural gas

14
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consumption is 5 percent above the base case. By 2020, coal accounts for about 80 percent of
emissions reductions. The SGM model results are also similar; i.e., coal is responsible for 80
percent of emissions reductions in 2010 and 2020.

The different spread of percent of total emissions reductions by fuel occurs because renewable
energy sources and increases in the consumption of natural gas play important roles in the
Markal-Macro and SGM models. It is also true because DRI’s model sees strong t&@sportation
demands and more limited technological prospects for serving it, while tgansportafion choices do
not take into account price expectations. This is in contrast to DRI’s tr the utility
sector, which is relatively forward looking when examining fiig] choigf

£

issions

DRI-DRI Energy

Natural Gas 8

Oil 28
Coal 65
SGM

Natural Gas 3

Oil 18
Coal 79
Markal-Macro )

Natural Gas&% : -4
oil E 15
Coal 80
DRI-NEMS

Natural Ga n/a
Oil n/a n/a
Cog ﬁ;& n/a n/a

Nog%missions stabilized at 199(3‘%?'56]5 in 2010 with a 10 year phase-in. Revenues recycled into the economy through deficit reduction and
assuming a 1.25 percent annual décrease in E/GDP. DRl-NEl\//l/&ﬁqg are forthcoming.

)

demand sidegaccording to DRI, about46 pergent of total emission reductions in 2010

ctric sector due to fuel switr}ing nd decreases in demand for electricity, 26
ortati

me:from reduced demand for trans and 19 percent come from reduced
demand by the industrial sector, as shown in Table 6. The commercial and residential sectors

contribute a combined 8 percent to the total of emissions reductions. The corresponding
estimates obtained from the Markal model show that electricity uses account for 40 percent of
total reduction in emissions, and transportation, industrial, and residential and commercial uses
for 16 percent, 17 percent, and 15 percent, respectively.
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Table 6: 1990 Level Case, No International Trading -- Percent of Total Emissions
Reduction by Demand Sector

2010 2020
DRI-DRI Energy
Residential 5 4
Commercial 3 2
Industrial 24 :
Transportation 5

Electricity
SGM
Residential
Commercial
Industrial
Transportation
Electricity
Markal-Macro
Residential and Commercial
Industrial
Transportation
Electricity
DRI-NEMS
Residential
Commercial
Industrial
Transportation

ity n/a

venues recycled into the economy through deficit reduction and
:d0¢s not generate data by demand sector. DRI-NEMS data are

Electricity - $§ .
Note: Emission&;ﬁtabigzed at 1990 leye
assuming a 125 perééitzannual decté

fonhcoming. 5

] en viewedHrom different perspectives, the center of the reductions in
otbroadest strategies moves toward reducing utility consumption of
Reducing coal useanderaitility boilers is generally the largest, cheapest option to reduce
o emissions in the egonomy. This is accomplished through better operating rates and
gh the substitutions’%‘f gas-fired combined-cycle units for coal-fired units. The implicit price
bon obtained in most model runs is gsﬁ”é"%yy thefone that accomplishes this transition in

ity baseloadgsThe range of carbon values -- enerally about $100 per ton -- is as high as it
1$e-mosticoal-fired units are fairly old and alrgady fully amortized. Thus, their product
;am,l,wconmst of fuel and operating@nd/’ maintenance expenses but not capital costs. The
price'6f"coal, therefore, must rise considerably to make coal-fired electricity more expensive on

the margin than electricity generated by a new gas-fired plant that entails new capital costs.
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International trading of carbon permits among the Annex I countries leads to sizable reductions
in costs needed to stabilize emissions. The discussion so far has centered on the how the U.S.
economy reacts when the United States independently reduces emissions, however establishing
an international market to trade emissions permits is an alternative to unilateral action. The
purpose of such a market would be to increase the efficiency and reduce the cost of reducing
global emissions by giving all emitters the incentive to search for least-cost solutlons across
national boundaries. ;

reduce emissions that cost less than the going permit pricg
emissions and sell their “right to emit” for cash. Countr__j%s that had

incentives would push the trading group, as a whole, to i n
reductlons first. Asa result it costs less for the trading gr¢

i‘“SU) and Australla (collectlvely
amined the effects of Joint

-1c each of the Annex I countries independently
nario for stabilizing carbon emissions; that is, stabilizing

erforming the estimates. This concerns the case of the FSU.
Th_—_,:, startmg point” case,assumes that all countries are restricted to their 1990 emissions level
before they trade. The, F SU nations, however Will have emissions below their 1990 levels for
come. Thus:;gunder this rule, they wo)jld be lee to sell to other nations their “right to
\to\thelreleQQO levels, but would not* h ve to erform any actual emlsswns reductlons

The TATp rformed its analysis both with and without “corresponding reductions.” The case
without “corresponding reductions” allows the FSU to sell emissions rights up to its 1990 base.
The case with “corresponding reductions” does not allow these trades. Instead the IAT specified
that if a nation’s emissions were below their 1990 level in the base case, its baseline was shifted
down from the 1990 level to whatever the nation’s actual emissions would be. For example, the
FSU had carbon emissions of 1050 million metric tons (MMT) in 1990, and is projected to have

17
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emissions of 836 MMT in 2010. Their baseline in 2010, therefore, is 836 MMT, even though it
is lower than the 1990 level. Thus, any tons “sold” from the FSU in these simulations represent
actual emissions reductions. The results obtained using the SGM model appear in Tables 7a and
7b.

Under the Annex I trading scenario, the United States, Canada, Western Europe, Japan, and
Australla each bear real costs for emlssmns reduction. The losses experienced by the dlfferent

reason is that Japan does not have many cheap emissions
on nuclear power. Western Europe fares somewhat wors

Table 7a: GDP Impacts to Annex I Countries; 4 N nnex I Trad'ing,

Annex I Trading

(With Corresponding Reductions)

2000 2005 2010 2015 2020

Australia ?0.00% -0.10% -0.27% -0.22% -0.14%

Canada 0.00%  -0.14% -036% -031% -0.24%

Eastern Europe 0.00% 0.04% 0.33% 0.33% 0.30%

%

Former SovietUidh 0.00%  0.11%  054% 060%  0.49%

Japan 043% -029% | 0.00% -0.07% -0.16% -0.11% -0.05%

Western Europe -0.44%  -0.18% 0.00% -0.10% -034% -020% -0.07%

United States -0.17%  0.15% | 0.00% -0.05% -0.13% -0.13% -0.10%
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Table 7b: GDP Impacts to Annex I Countries, No Trading v. Annex I Trading
-SGM 1990 Level Case

No Trading Annex 1 Trading
(With out Corresponding Reductions)

2000 2005 2010 2015 2020 2000 2005 2010 15 2020

Australia 0.00% -0.17% -049% -037% -0.21% | 0.00% 0.00% -0.15%  -0.14%

Canada 0.00% -042% -1.06% -1.08% -1.10% -020% -0.19%
Eastern Europe 0.00% 0.00% 0.00% 0.00% 0.00%£]0. . 0.68%

Former Soviet Union 0.00% 0.00% 0.00% 0.00% 0.00°

Japan 000% -023% -0.63% -043% -0.
Western Europe 0.00%  -0.19% -067% -043% -0.17% = -0.16%
United States 0.00% -006% -0.15% -0.17% -0.15% 00%  -0.08% -0.10% -0.10%

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revepiiéd

conomy through deficit reduction
and assuming a 1.25 percent annual decrease in C/GDP.

In addition to a high permit price, near terr
I. This occurs because Canada is alreadyiless carboft'int jPnot as energy efficient as the
United States. The carbon to populationratios in: ‘@Z‘nada ut 17 percent below that of the
U.S. levels throughout the baselingjprojection period, whilgrits energy to GDP ratio is about 46

B

'on—carb&%;%'Sources of energy, such as

f¢ the most severe in Annex

Table 8 shé
countrie:

carbon‘by«country without trading, trading with Annex I
enitation with the developing countries.
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Table 8: Implicit Price of Carbon (1995$) Under Annex I Trading and Joint
Implementation--SGM 1990 Level Case

2010 2020

No Annex | Trading Joint No Annex | Trading Joint
Trading Implementation Trading Implementation

with without with without with without without
CR CR CR CR CR CR CR CR
Australia 132 56 23 20 . 9 5 38 16 12

Canada 222 56 23 20 9

China * n/a n/a 20 9

Former Soviet 0 56 23 20 9

Union

Eastern Europe 0 56 23 20 9 12
India * n/a n/a 20 9 n/a 16 12
Japan 268 56 35 16 12
Korea * n/a n/a 16 12
Mexico * n/a n/a 16 12
Western Europe 130 56 35 16 12
United States

Rest of World

y iresponding reductions,” the implicit price of carbon falls

At 1990 levels more cheaply. The source of

onst opean nations. The implicit price of carbon

: _heaper for all of the mdustr\i‘alize linations to pay for carbon abatements in
andards agd slow economic growth) than to pursue

ti qu%lOl‘lS only. These nations gain as they ‘become emissions permit sellers under Annex

I trading If “corresponding reductions” are not required, the FSU would be allowed to sell

permits up to its 1990 level further depressing the price to $23 per ton in 2010 and $35 in 2020.

Under Annex I trading with corresponding reductions, the U.S. purchases 72 million metric tons
of permits from the FSU and Eastern Europe in 2010 at a cost of $4 billion ($95), which offsets
$5 billion of abatement expenditures. U.S. purchases of permits abroad increases to 157 million

20
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metric tons of permits in 2020 at a cost of $7.8 billion, which offsets $12.2 billion of cost
increases that would have occurred domestically if the U.S. did not participate in international
trading.

Figure 8 : U.S. Imports of Carbon Permits under Alternate Mitigation
Targets for Annex I Trading and Joint Implementation

70%

60%

50%

40% -

Percent of Required Reductions
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—e— Annex | Trading--1990 Level Case —&- Annex | Trading—90% of 1990 Levels
—a— Annex | Trading--110% of 1990 Levels —»— Joint Implementation—1990 Level Case
—»— Joint Implementation--80% of 1990 Level Case —e— Joint Implementation—110% of 1990 Level Case

L
sponding reductions). If corresponding reductions are
carbon falls to $9 in 2010 and $12 in 2020. Under thls broader

mog%goly on permit sale:% »S’i)emﬁcally, Joint Implementatlon encourages China and India to
redu their use of coal 4nd enter the market as emissions permit sellers.

/‘.:W” . - . . ’ - “ L2
owev"é“r, that the implicit price involved are less than those of the “110 percent case
above, and the economic losses, therefore, should be anticipated to be smaller.

Important Sensitivities

The following represents a number of variations from the “starting point” scenario that the IAT
analysts examined to address a number of factors that negotiators are likely to face in the global
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climate change policy process. These include the effects of: (1) timing, including different
transition periods to full implementation and delaying implementation; (2) lower or higher
emission level targets; (3) revenue recycling options, including comparing the deficit reduction
case with scenarios where revenues are distributed to consumers, distributed to business, and a
combination of both consumers and business; (4) policy announcement on the rate if
technological innovation and diffusion as well as the steps needed to achieve a higher level of
innovation and diffusion; (5) other collateral environmental benefits; and (6) effeg@%@)‘n
international trade; and (7) Federal Reserve reaction assumptions in the J3R mag

zation case in

A longer period for implementation, from 5 to 10 years int
2010. dampens negative effects on GDP while delaying ir
GDP effects. The IAT examined differing effects on GDF
implementation period for the stabilization startmg poinift

Figure 9. A 10-year implementation or “ramp-up” perigd:bi
maximum GDP loss of 1.19 percent in 2008 and a return
hand, a 5-year ramp-up between 2005 and 2010 results in, c
2010 and a return to the baseline in 2016. Thus, shortegr; ansit

pronounced economic cycle in response to policy--a sharper dow

1 1n

: elme in2014. Ont eother
im of a 1.96 percent loss in

b1 Q—

100%

0.50% -

i

) o
- I
Q

L] <

D’ 9%1

—a— 5-year Ramp —a— 10-year Ramp —a— Delay to 2015 —l

y;

Note: Thesessimulations were conducted using DRI and the NEMS Energy Model and they do not conform in detail to those conducted using
DRI and the DRI Energy Model. 5-Year and 10-Year Ramp to 1990 Levels in 2010; 1990 Levels in 2015 using a 5-Year ramp-up.

Figure 9 also shows the result of delaying the implementation by 5 years, to 2015 combined with
the shorter 5-year ramp-up period. GDP effects for the delayed case are less severe in the initial
period, but become greater than either the 5-year or 10-year ramp-up to stabilization in 2010
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reaching a maximum of 2.5 percent in 2015 and never regaining the baseline GDP throughout the
period.

Raising or lowering emission targets lead to obvious results --more stringent emission targets

lead to greater economic losses while less stringent ones have less severe impacts The three
models were used to analyze how changes in the level of emissions affect the implicit price of

carbon. If the emission target for the year 2010 and beyond is raised (made less seygre) to a level
equal to 110 percent of the 1990 emissions level (that is, to a target of 1,472 millign
opposed to 1,338 million tons), then the DRI model estimated that perry icg§trop almost by

' l.to $37. The Very

emissions at 90 percent of thelr 1990 level in the year 2
of carbon of $200 per ton in 2010 and $150 per ton in 29

DRI-DRI Energy

Carbon Emissions 90% of 1990 Level Case, Na 150

International Trading

Carbon EI‘I]ISSIOﬂS I lO% of 1990 Level; 85
183
56
207
93

it ,“ venues recycled into the economy lhﬁjgh detjéit reduction and assuming a 1.25 percent annual decrease in

“are calculated using the rate of change C/GD
[Pt
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Figure 10 : Sensitivity of the DRI Implicit Price of Carbon
to the Stringency of the Emissions Target --2010 to 2020
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Note: 10 year phase-in with revenues recycled into the economy through deficit reduction and assuming a 1.25 percent annual decrease in
C/GDP.
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The implicit carbon prices in 2010 of the 110 percent of 1990 Level Case, No International
Trading in 2010 are $50, or approximately half the “starting point” stabilization permit price. In
2020, permit prices rise to about $85 compared with the $125 permit price under stabilization.
Alternatively, an emissions target of 90 percent of 1990 level results in an implicit price of
carbon of $200 per ton in 2010 and $150 in 2020. Unlike in the other cases, the im: Ehcn price of
carbon falls after 2010. This is because the initial price increase is large gnough «S%t in motion
a series of capital stock 1mprovements partlcularly in ut111t1es that red going level of

had perfect price expectations, the implicit price of carb
two values over the period.

It is no surprise that the 90 percent of 1990 emissions ¢

has a greater long-term potential for economic recovery gAs" igure 12, GDP declines
to a peak loss of 1.9 percent below the base case in 2005. ( base case level in

Al as dis¢ussed,4S'pt ”-' A deplctmg large effects of
interest rates on investment. Thus, confronﬁ with

and, in turn, large amounts of for
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Figure 12: Sensitivity of GDP to the Stringency

of the Emissions Target
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stablhzatlon at
percent mcreas

iting a revenue regyclmg option that leads to myestment in energy efficient capital leads to
npact on the e_conomv during the trammﬁn angd greater returns to the economy in the long
AT ‘éked at a number of revenut\qecy ing policies in addition to the deficit

i

e.sThese options are depicted-inFigureil 3. These include:

. “grandfathering” permits to producers, meaning that every carbon-emitter would be given
sufficient permits to allow them to emit at their 1990 level. The permits allowing them to
do so would then be traded freely, allowing a least-cost response to the problem to
emerge;

26



DRAFT--May 19, 1997

. a 100 percent recycling of any revenues from permit auctions to consumers through a
reduction in the personal income tax;

. a 100 percent return to business through a reduction in the marginal rates of the corporate
income tax or through lump-sum rebates; or

. a 40/60 split to consumers and businesses, in proportion to their shares of energy use,
either through tax rate reductions or a lump-sum return.

060%

0.40%

0.20%

0.00%

-0.20%

-0.40% -

-0.60% -

GDP % Change from the Baseline

-0.80%

-1.00% -

-1.20%

2000
2015

—e— Grandfathered Permits —— Auction, Deficit Reduction —a— Auction, 100% Consumers

—»— Auction, 100% Business (marginal rates) —w— Auction, 40/60 Split (marginal raies)

Note: Emissions stat

3e of capital and facﬂltates investment, Recycling revenues to companies has the
effect of increasing savings through apparent profits and provides the wherewithal for greater
investment spending. Similarly, grandfathering permits to producers allows them to “assetize”
their right to produce emissions. This allows firms to realize gains on this “right” and again
provides the wherewithal to invest.
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Peak GDP losses during the transition period are less severe for the 100 percent to business and
40/60 split when accomplished through reductions in the marginal tax rates, (about 0.7 percent in
2005), compared with the other recycling options, (between 0.8 and 1.0 percent in that year).

Figures 14 and 15 demonstrate the effects of revenue recycling on investment and consumption,
in relation to the effect on GDP, as shown in the previous figure. As these figures show, the key
to economic recovery among the revenue recycling options is to improve investment,in the

economy. ' :

6.00%

5.00%

4.00%

3.00%

2.00%

Investment (% change from the baseline)

/
/

1.00%

0.00% T T, :
-1.00% \\\\’\
-2.00%

(=] w o
3 S 8
~ ~N o~

—e— Grandfathered Permits —— Auction, Deficit Reduction —a— Auction, 100% Consumers

—— Auction, 100% Business (marginal rates) —s— Auction, 40/60 Split (marginal rates)

rear phase-in. Assuming a 1.25 percent annual decrease in E/GDP.
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Figure 15: DRI 1990 Level Case

Consumption Sensitivity to Revenue Recycling Options
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%g«;be separated from the economic effects
can make the case -- and models are
taxes could improve long-term economic

ax’ results in smaller economic losses and a more prompt
Gt equlvalent carbon reduction policy, as shown in Figure 16.
ptions can affect significantly the outcome of a carbon-reduction
unrelated to carbon reduction itself. '

29



DRAFT--May 19, 1997

Figure 16: Comparison of Deficit Reduction to Personal Tax Increase:
Effects to GDP
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‘hether higher levels of energy to GDP
alys1s assumed two benchmarks for technologlcal

These two benchmark levels were obtained by
engmeermg estimates of potent1a1 technical progress. The

-' Eodel
of 1

y, or a total annual degli 25 in energy per unit of real output, can be
gved:without great difficulty using both off the shelf technologies as well as new
technologies that are near commercial viability. For example, such an improvement can be
produced if the “hurdle rates” -- that is, the premium that households and firms appear to place in
their discount rate when considering energy-efficiency investments -- declines by 21 percent.
(For example, the discount rate households use when considering installing better insulation
would have to fall from [FORTHCOMING] percent to [FORTHCOMING] percent). Thus, this
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improvement can be achieved through diffusion practices even without assuming a higher rate of
innovation and technological progress.

In fact, some analysts believe that the enactment of the Climate Change Action Plan (CCAP)
gets us to the 1.25 annual reduction. DRI achieved a 1.25 percent annual rate of improvement in
E/GDP using the latest estimates of energy savings from CCAP. The model then takes these
savings and computes carbon emission reductions based on the energy savings profile, assuming
that there is no overlap between CCAP emissions and energy reduction esti
Energy model baseline.

Specifically, this higher level of energy savings cannot }
best technical practices alone. Thus, new innovation my

cial sector energy end-uses, the DRI model uses estimates of
; and retroﬁt equipment purchases to determine fuel use

to the rates of capxtal stock turnover and replacement.

/, when p0551ble, the rate of 1mprovéne;t in rj;*ergy -efficiency that IAT assumed was

to th e econdmy’s carbon-efficiency fol\pu ses of modeling. That is because carbon is
at target. But not all models can/be managed to this parameter. Nevertheless, the
ncesHin ‘the results of the two spe01ﬁcat10ns is not large.

diffs

Table 10 summarizes the effects of higher technological progress (that is, the 1.75 percent annual
rate versus the 1.25 annual rate) on the economic effects of carbon-limiting policies. As seen,
higher rates of technological progress can cut dramatically the implicit price of carbon and the
associated transitional GDP losses. For example, in the IAT “starting point” case (assuming 1.25
percent annual efficiency improvements), the implicit price of carbon in the two models is $95

31



DRAFT--May 19, 1997

and $145 per ton in 2010 and $125 and $130 per ton in 2020, for DRI and Markal-Macro
respectively. In the more advanced technology case, the implicit price of carbon is $88 per ton
and $77 in 2010 and $30 and $35 per ton in 2020, for DRI and Markal-Macro respectively.

Table 10: Sensitivity of Implicit Price of Carbon (1995%)
to Rate of Technological Change --1990 Level Case, No International T_l_;%ding

2010
1.25 Case 1.75 Case

DRI-DRI Energy 95 30

SGM 81

Markal-Macro 145 i .
Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenu&g
permit prices are generated using the annual rate of change in E/GDP. Markal-Macg eI i are calculated using thc rate of change in
C/GDP. The SGM 1.75 case is forthcoming.
The peak GDP losses change accordingly, as shown in Ej the DRI model, the

srogress rather than
e level of revenue

have to perform R&D that migh
economy fell as energy- andfcar_

32



DRAFT--May 19, 1997

Figure 17 : Sensitivity of GDP to the Rate of Technological Progress
DRI 1990 Level Case, No International Trading
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short 'term results only modestly. But it is capable
nce its effects are allowed to accumulate.

1 rgj? price increase on U. S producers wll drsadvantage them substantially through
trade particularly with those countries outside of “Annex I” that might not be subject to the same
emissions limits. While the IAT is still examining these questions on an industry-by-industry
basis, it used the DRI model to examine the overall trade implications of such a possible energy
price differential.
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The DRI model examines overall trade effects by assuming a rate at which producers who export
to the U.S. experience cost increases. In the aggregate, about 60 percent of imports of
manufactured goods come from Annex I countries that will also experience higher implicit
carbon prices (and, therefore, energy prices). The DRI model, therefore, assumes that
manufactured imports, in general rise by an average of 60 percent of the full cost increase

experienced by U.S. manufacturers. ,@

This assumption, however, can be criticized as being too favorable to U prod}ﬁl wggrs If
exporters from non-Annex | countrles do not experlence the cost increag@ithat#¥inex I producers

switching of export sources, the DRI model was also run y
producers experience a cost increase equal to, on averag;
of the U.S. cost increase.

Figure 18 presents the results under these two cases. Thi
trade is depicted in these runs as surprisingly small. Soni
reconcﬂed in the DRI model by allowing the exchange r_i;‘e

Figure 18: Sensitivity of th Tradeﬁgalanc national Price

2020

—e— 1990 Level Case (60% Case) —=—30% Case J

Note: Emissions stabilized at 1990 levels in 2010. Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent
annual decrease in E/GDP.

34



DRAFT--May 19, 1997

Figure 19:Sensitivity of the Exchange Rate to International Price
Ratio Assumptions
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annual decrease in E/GDP.

RI assu%ptzonsggb ut the reaction of the Federal Reserve
RS R
in unemplovment in the economy. However_alternative

*gn weld signifi cantlv dszerent resultsU S The Federal

0 changes@w éprlce inflation and the unemployment rate, among other
s the B%?t‘* proxy for Fed decisions in the model 51mulatlons In

variables. ItdS;Sé l;a
essence, the reaction fi
of inflation. This react ) @%n was used in the analysis as the default setting for the

assq‘s%ment of the alterné Vé’%rget proﬁles and implementation strategies. This section reports

fﬁ"?”

nef"As can be seen from FLg‘(Lge 20 é he effects of the altematlve policy
substantial. . :

F&datal Reserve maintains nominal reserves at baselme the size of the GDP loss is
approximately doubled, from a 1 percent peak loss when the reaction function is on to just over 2
percent peak loss when more restrictive policies are pursued. There is essentially no difference
between holding nominal non-borrowed reserves constant and holding real non-borrowed
reserves constant. (The level of non-borrowed reserves in the banking system is an important
Federal Reserve policy. If the Fed chooses to hold nominal reserves constant, then the funds
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banks have to lend when inflation rises goes down. If real reserves are held constant, banks can
lend more if prices go up.)

However, the sensitivity cases presented here focus only on using the collected funds to reduce
the federal deficit. The lower deficit (or greater surplus) makes it easier for the Fed to ease credit
conditions without making inflation worse (indeed, as shown in Figure § inflation subsides by
2009 and inflation thereafter is lower than in the base case).The Federal Reserve ca,%herefore do
much to ease the economic transition in such an environment. But, the impact of: “flic Federal
Reserve reaction function fundamentally depends on how revenue recyg liCy affects price
inflation and the unemployment rate. In cases where pr1ce i
unemployment losses are lower, the reaction function woulg

100% - [ . © e e e Sl ... s
0.50% - /__/
0.00% e

-0.50%

-100%

DP (% change from the basecase)

2010
2015
2020

—a— Federal Reserve Reaction on —m— Constant Nominal Reserves —a— Constant Reat Rssewesj

“theﬁFederal Deficit/Surplus, resﬁ%"‘cﬁvely, from the DRI model whlle both the Federal
Reactlon Function and the Price Expectation equations are used in the analysis of the 1990 Level
Case, No International Trading (“starting point”). These results show how important the
treatment of revenue flows is in the DRI model. Substantial declines in the deficit (these runs
were produced before the agreement to balance the budget in 2002 was achieved in May) allow
interest rates to fall, which is the key to the economy’s investment response.
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Figure 21: DRI 1990 Level Case, No International Trading--Real
Federal Funds Rate

Real Federal Funds Rate (%)
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Note: Emissions stabilized at 1990 levels in 2010. Revenugs recycled inw”r’gﬁ:: econof
. ; o
annual decrease in E/GDP. P

Figure 22: DRI 1990 Level Cas%?f; Interndtional Trading--Real 10-
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Note: Emissions stabilized at 1990 levels in 2010. Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent
annual decrease in E/GDP.
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Figure 23: DRI 1990 Level Case, No International Trading--Path of
the Federal Deficit/Surplus
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Note: Emissions stabilized at 1990 levels in 2010. Revenyes ed i i eficit reduction and assuming a 1.25 percent
annual decrease in E/GDP.

Regional and Sectoral Detail
xf%

[ gmg t ards an increased market share of low- and no- carbon
,,,,,, clency or reduced end-use activity tends to lower overall fuel

I favors low- and no-carbon fuels, such as natural gas and renewable
relative to hlgh e béw fuels such as coal.

erent energy modcl- 7place different ergphasw chese three strategies, with corresponding
Bnces in projec ted fossil fuel impacts. T))‘ DRUenergy model results (reported in this paper)
aSize im r\ged efficiency and reduced en tactivity. In this model, stabilization reduces
‘ relative to baseline levels. The National
/ odéllng System (N EMS) results run usmg DOE policy office assumptions, relies more
heavily on fuel switching opportunities in the utility and transportation sectors, as well as
efficiency improvements in cars. The NEMS stabilization runs (not reported in this paper) show
greater reductions in coal than the DRI runs, but natural gas use actually increases relative to

baseline due to fuel switching and a higher level of end-use energy demand.
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Table 11: DRI 1990 Level Case, No International Trading--Impact on the Output of
Energy Producing Industries and Energy Intensive Industries (Percent Change from

Base Case)
2010 2020
No trading With International No trading h International
Trading Trading
Energy Producers
Electric Utilities -11.6%
Petroleum Refining -8.8%

Coal Mining -25.9%
Natural Gas -19.9%
Gas Utilities -11.4%
Crude Petroleum -11.8% -12.4% n/a
Fuel Oil -13.6% 1% n/a

"Pipelines, ex. Natural Gas" -71.8% n/a
Energy Intensive Industries

Food and Kindred Products w/a
Chemical and Allied Products n/a
Petroleum and Coal Products n/a
Stone, Glass, and Clay Products n/a
Paper and Allied Products n/a
Primary Metals n/a

Note: Emissions stabilized at 1990 levelsd
the international trading scenario are

or -- or because the composition of the economy’s output

changes &ég fdvor of lessen intensive goods and servxces These composmon shifts drive the

‘was

-results For SOMmein

the economy’s composition shifts from consumption to investment,
calls up a different'mix of goods itself

turing and construction sectors benefit in the
e reduction of the deficit. For example,
and wood products, and motor vehicles are
e??evnt above the baselme in 201 0 Figures 24 and 25 show the transitional output
losses and the long-term output gains of a number of basic energy intensive industries that
produce final or intermediate products for investment.

On the other hand, industries whose production is used primarily for consumption, particularly
energy products such as petroleum and coal, but also including paper, chemicals, and food and
kindred products, continue to show losses in annual output, from about 0.5 to 1.0 percent, even
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after the economy has recovered through 2010. In the longer-term, other than the energy
producers, the consumption-oriented industries are expected to just about reach their output
levels in the baseline.

This mix effect is particularly and obviously important for energy producers. The DRI model
suggests output of petroleum products will decline by 8 percent in 2010 and by 9 percent in
2020, when compared to the base case. As seen in Table 12, coal production in th%%;g.s. will be
26 percent lower in 2010 and 39 percent lower in 2020 when compared tg its projéeted levels in
the base case.

Aluminum

2.50%

2.00%

1.50%

1.00%

0.50%

000%

Percent Change from the Basecase

-0.50% -
L

1.00%
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stabilized at 1990.

Note: Emiss

Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent
e
annual dggrés
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Figure 25: DRI 1990 Level Case, No International Trading--Output in
Key Industries--New Construction, Cement, and Lumber and Wood

Products
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Note: Emissions stabilized at 1990 levels in 2010. Re{&énués recyt.led into the economii rough deficit reduction and assuming a 1.25 percent

annual decrease in E/GDP.

lines'by “about $30 billion in 2010 and $52 billion in 2020 when
roleum refining and coal mining also experience larger losses than

di ood products. Automobile production also
' sand thus reduces interest rates.
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Table 12: DRI 1990 Level Case, No International Trading--
Impacts on the Output of Selected Industries

(Percent Change from Base Case)

2010

Industries with the Largest Percent Increase in Output

New Construction

Hydraulic Cement

Lumber and Wood Products

Motor Vehicles

Basic Steel and Mill Products
Primary Aluminum

Mining (excl. Fossil Fuel Extraction)
Textile and Apparel

Industries with the Largest Percent Decline in Qutput

Railroads and Rail-Related Services -1.8%
Pulp Mills -0.2%
Paper and Paperboard Mills 0.2%
Paperboard Containers and Boxes 0.4%
Industrial Organic and Inorganic Chemicals -0.3%
Agricultural Chemicals -0.2%
Maintenance and Repair Construction -1.6%
Printing and Publishing -0.3%
Plastics Materials and Resins 0.7%
Agriculture Fgwryefg_s?lfy‘and Fishing -0.3%

Note: Emissions;stabilized at 1990 levels in' 20102 Revenues reéycled intd the economy through deficit reduction and assuming a 1.25 percent
annual decreas

Regional and E, nent Effects, Therctiects of climate change policy on the various regions
iable 13@1"-‘11 general, states in the East North Central, East South

tral regions will have proportionally greater losses in population,

e sf;ectively, and employment, 210-, 165-, and 125-thousand,
regions of the country. See Figures 26 and 27. Total non-farm

bout 900 thousand in 2005, but only 400
conomy starts to recoyer. The New England, Middle Atlantic, and the
¢:Southwest:are expected to show long-ferm gains in population of 125-, 110-, and 130
and 65-thousand, respectively, because

Central, and West North
[25-, and 75-thou
tively, than the othe
yment loss due tg,the climate change policy is,
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Figure 26 : DRI 1990 Level Case, No International Trading--
Population

(change from the base case)

i
{ Pacific Southwest

! Pacific Northwé

! South Atlantic

 Middle Atlantic

w England

-0.2 -0.15 -0.1

Note: Emissions stabilized at 1990 levels in 2010
annual decrease in E/GDP.

The key to the regional effects reli
policy reviewed for regionalieffects, revenuesiare used to reduce the deficit which supports
savings, ahd;thlis, increasesiinvestment. Theiclimate change policy favors those states where
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Figure 27: DRI 1990 Level Case, No International Trading--Total
Non-Farm Employment change from the base case

Pacific Southwest

Pacific Northwest

West South

Middie Atlantic

New England
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Note: Emissions stabilized at 1990 levels in 2010
annual decrease in E/GDP.

On the other hand, the East South Central Region is
; but this represents about 22 percent of its total mining

ey
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Table 13: DRI 1990 Level Case, No International Trading

Regional Impacts

Year New Middle South East North  East South West Pacific
England Atlantic Atlantic Central Central North Southwest
Central

Disposable Income, % change from ba$

2005 0.85% 0.38% -0.08% -0.44% -0.45%
2010 1.89% 0.74% -0.12% -1.07% -1.33%
2020 2.85% 0.91% 0.06% -1.37% -1.45% % -0.66%
Total Non-farm employment, % chan,
2005 0.25% -0.38% -0.78% -1.03% -1.29% -0.35% -0.39%
2010 1.65% 0.30% -0.42% -1.06% -1.80% 0.78% 0.29%
2020 2.66% 0.51% -0.20% -1.10% i 1.12% 0.49%
Mining,, Oil, and Gas Empl
2005 0.43% -8.52% -8.33% v -1.43% 2.11% -0.89%
2010 4.40% -10.85% -11.62% -6.44% -1.08% 0.79%
2020 9.03% -14.04% -4.78% -8.34% 0.56%
2005 -0.01 0.01 0.04
2010 -0.05 0.06 0.14
2020 -0.12 0.11 0.19
ring;E;xnploylllent, change from base case
-77.07 -24.65 -19.50 -21.51 -0.95 -0.56
-116.07 -32.47 -28.33 -28.50 6.74 17.34
-142.48 -32.69 -35.25 -41.78 7.28 2391
ransportation, Communication & Utilities, change from base case
-12.10 -1 5/53 \l) -8.08 -8.70 -1.55 -6.49
> 94 -16.52 -25.9?5‘/:@ -13.46 -1491 0.30 -5.52
-4.83 -18.14 -3 l’\?I‘-SW)) -16.07 -17.89 0.35 -5.35

Note: Pmissions stabilized at 1990 levels in 2010. Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent
annual decrease in E/GDP.
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Appendix Table A: Assumptions Regarding

Non-Carbon Greenhouse Gases

(Million Metric Tons of Carbon Equivalent)

1900 1995 2000 2005 2010 2015 2020
Baseline Emissions
CH4 169 178 150 152 155
HFC PFC 24 n/a 42 133
N20 37 34
Sinks -136 -128 -1;
Total 95 n/a 223

Cost Effective Reductions in Emissions (assuming an implicit price of carbo

CH4 27 29 29
HFC PFC 75 110
N20 4 4
Sinks 15 15 15
Total Reduction 97 123 159
Emissions with Cost Effective Reductions

CH4 152 125 126 126
HFC PFC 69 40 41 23
N20 32 30 31 33
Sinks -120 -134 -126 -118
Total Other n/a 102 133 61 71 64
Reductions Below 34 23 31

Note: Million metric ton
implicit price of gafbofwa

.

Rhyivalent caléy

46

gd’using 100 year Global Warming Potentials (GWP) (IPCC. 1995). The $70 per ton
d by the*TAT prior (o generating implicit price of carbon using the IAT models.
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MEMORANDUM FOR THE DEPUTIES
FROM:

SUBJECT: Climate Change

International climate change negotiations are scheduled to conclude in December 1997.
- This memorandum describes the background of those negotiations and sets forth key issues for
decision. -

ISSUES FOR DECISION

1. What emissions budgets should the U.S. support in international climate change
negotiations?

" 2. What domestic policies should the administration support to implement our obligations
under the climate treaty?

NEED FOR DECISION

1. Emissions Budgets. Decisions are needed by June, in connection with the G-7
Summit (June 20-22) and UN General Assembly Special Session on Environment and
Development (June 23-27). In addition, U.S. negotiators need guidance to allow them to
generate support for our position in the months prior to the December meeting in Kyoto.
Other countries and domestic constituencies are calling on the U.S. to state its views.

2. Domestic Policies. There is no immediate need for decision. However, the
administration may wish to announce a set of domestic policies (and/or a process for
developing them) in connection with a decision on emissions budgets. '
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[. BACKGROUND

Climate change is an issue of vast scale. The problem and costs of addressing it are each,
potentially, enormous.

A. Basis for Concern

The build-up of greenhouse gases in the atmosphere threatens fundamentally to alter the
Earth’s climate. The most recent international scientific assessment concluded that global
average temperatures will increase by 2-6.5 degrees F. by 2100, unless actions are taken to slow
the build-up of greenhouse gases. This is the fastest increase in more than 10,000 years.

Potential impacts from climate change include sea level rise, the spread of infectious
disease, more extreme weather events (such as droughts and floods), loss of forest cover and
shifts in agriculturally-productive regions. During the next century, for example, the ideal range
of forests is expected to move several hundred miles north, exceeding the ability of many forests
to migrate. The international scientific assessment concluded that “climate change is likely to
have wide-ranging and mostly adverse impacts on human health, with significant loss of life.”

Nevertheless, significant uncertainties remain concerning the magnitude, timing and
regional distribution of impacts. Currently, there is currently almost no ability to predict
changes in weather patterns in particular regions.

Atmospheric concentrations of carbon dioxide (the most important greenhouse gas) are
well above historic levels and climbing sharply. Concentrations are currently 360 parts per

million (ppm), about 30% above pre-industrial levels andthe-highest-in-at least-200:000-years.

Absent policy interventions, concentrations in 2100 are predicted to reach roughly 750 pp

~highestrrOTe Than SUMIMoN years: sy Q& \«\\\3\\(\ o-‘ Pore- m.bw; m’@nwb\m
B. Human Sources of Greenhouse Gases

The principal cause of the buildup in greenhouse gases is the burning of fossil fuels.
Other human activities, including deforestation and mining, also play a role. The international
scientific assessment concluded that “the balance of evidence suggests there is a discernible
human influence on the global climate.”

Developéd countries are responsible for more than 75% of the increase in greenhouse gas
concentrations since the beginning of the Industrial Revolution. In the decades ahead, however,
emissions from developing countries are expected to grow sharply. By 2035, developing country
emissions are expected to exceed those from the developed world.

3
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The United States emits more greenhouse gases than any nation in the world, both in
absolute terms (roughly 25% of the world’s total) and per capita. Our per capita emissions are
roughly 50% greater than the OECD average and eight times that of China. In the United States,
greenhouse gas emissions come mainly from utilities (about 1/3), transport (about 1/3) and
industrial and commercial sector (about 1/3). MLL&MWW
grown—7=8%. Without policy interventions, U.S. emissions are projected to grow 20-25% over
1990 Ievels by 2010.

None of the actions contemplated during this round of negotiations will, by themselves,
reverse the build-up of greenhouse gases in the atmosphere or even slow it significantly.
However, this round will set the stage for future negotiations over steps by both developed and
developing countries, and will send important signals to the private sector that could affect the
rate at which beneficial technologies are developed and adopted.

C. Clinton Adminjstration Policies To Date

The Clinton administration has been active on this issue since Earth Day 1993, at which
time the President pledged to return U.S. greenhouse gas emissions to 1990 levels by the year
2000, and then to continue the trend of downward emissions. In 1994, the Administration issued
the Climate Change Action Plan, designed to achieve that goal. Due to Congressional budget -
cuts, higher-than-expected economic growth and lower-than-expected energy prices, however,
thxs goal will not be achieved.

The administration has strongly supported research and development programs with
significant climate change benefits. Examples include the Partnership for a New Generation of
Vehicles (a $280 million program), the Global Change Research Program ($1.8 billion) and
renewable energy and energy efficiency programs ($1 billion).

The United States has been an active participant in the international climate change
negotiations, as described below.

D. International Negotiating Context

There is international agreement that the climate change problem is significant and
requires action. There is also consensus that the existing UN Framework Convention on Climate
Change, signed in Rio in 1992, is inadequate. Under the Convention, developed countries set a
goal of reducing greenhouse gas emissions to 1990 levels by the year 2000, but few have done
so. The Convention contains no goal beyond the year 2000.

In April 1995, in Berlin, the Parties to the Convention agreed to negotiate next steps for
the post-2000 period. Under the terms of the “Berlin Mandate, ” developed nations would agree

4



PREDECISIONAL DRAFT 5/13
DO NOT QUOTE OR CITE

to quantified emissions limits over specified time frames (e.g., 2005, 2010 and 2020) by
December 1997. Developing nations (who typically have less stringent obligations than
developed nations in environmental treaties) agreed to reaffirm their existing commitments, and
continue to advance implementation of these commitments in this round of negotiations.

In July 1996, the US called for an approach that would include three key elements:
-(1) a binding target (instead of the existing Convention’s non-binding goal), (2) flexibility in
implementation (for example, through emissions trading among developed nations and "joint
implementation” with developing nations), and (3) the participation of developing countries.
The U.S. proposal did not include any particular target or timetable.

Support for most aspects of the U.S. proposal has been quite limited. Some aspects have
encountered stiff opposition. Few countries have supported the US call for more active
developing country participation under the Convention. Developing countries, in particular,
have argued heatedly that the developed world is responsible for the buildup of greenhouse gases
in the atmosphere and must take the lead in addressing the problem. Support for “joint
implementation” has also been limited. Such a mechanism could significantly reduce overall
costs to the U.S., but involve substantial international payments or transfer of technology.

Views of other countries vary considerably. The European Union has proposed that
developed nations cut back 10-15% from 1990 levels by 2010 (and an as-yet unspecified amount
by 2005). ‘Small island nations have proposed that developed nations reduce emissions by 20%
from 1990 levels by 2005. Other nations, including Australia, Japan and Canada, have expressed
concerns about moving too far too fast, but have not put forward any specific targets.

-E. Constituency Views.

At present, public attention to climate change is low. Although polling data indicate that the
public believes climate change is a serious problem, few rank it high on a list of concerns. Public
and media attention to the issue will likely grow as the Kyoto Conference approaches.

For many environmental groups, strong action on climate change is a litmus test for the
administration's environmental policy. They plan public relations campaigns on the issue in the
year ahead. Many environmental groups are calling for sharp emissions cuts early in the next -
century (e.g., 20% below 1990 levels by 2005). On the issue of emissions trading and joint
implementation, the environmental community is divided, with some groups (e.g.,

Environmental Defense Fund) strongly supportive and others (e.g., Sierra Club) strongly
opposed.

Business is composed of several camps. The largest -- made up of coal companies, coal-
dependent utilities, fuel producers, heavy industry and transporters -- is strongly opposed to any

5
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action at Kyoto. This group is well-funded and poised for a significant public relations
campaign. A second group -- made up of chemical companies, natural gas interests, some
appliance manufacturers and others -- is cautiously supportive of action at Kyoto. A smaller
third group -- composed of renewable energy and energy efficiency companies -- strongly
supports aggressive climate change policies. Many businesses point to international
competitiveness as a primary COncern.

Earlier this year, more than 2000 economists (including six Nobel Laureates) signed a letter
stating that “sound economic analysis shows that there are policy options that would slow
climate change without harming American living standards, and these measures may in fact
improve U.S. productivity in the longer-run.” A similar letter is expected from the scientific
community soon.

Agriculture groups are only beginning to pay attention to this issue. They have been
concerned about both extreme weather and the possibility that climate change mitigation policies
could lead to rising fuel costs or new regulatory burdens. The U.S. insurance industry is also
beginning to pay attention;-na.lthoagh the European industry and U.S. reinsurers have voiced
concern about climate change during the past several years.

Labor is increasingly opposed to action on climate change, largely in deference to the
concerns of the United Mine Workers. An AFL-CIO resolution earlier this year was critical of
the administration’s climate change policy. Some unions -- including the UAW, the
Steelworkers, the AFT and the NEA -- have taken more moderate views in the past.

Finally, the religious community is increasingly engaged on this issue. The National Council
of Churches has collected more than 100,000 signatures in the past few months on a petition
urging action on this issue.

F. Congressional Considerations

There is considerable skepticism about climate change on Capitol Hill. Most Republicans,
and many Democrats, appear far more concerned about the costs of mitigation than the problem
itself. Southern and western Republicans are, by and large, skeptical or hostile to action on
climate change. Midwestern Democrats have expressed concern about the impacts of climate
change policies on coal and heavy manufacturing (especially autos). Northeast and West Coast
members are perhaps most likely to support action on this issue.

“Advice and consent” of the Senate will be required for any agreement reached in Kyoto.
Implementing legislation will likely be needed as well. Favorable votes in the 105th Congress,
or even the 106th, would be an enormous challenge. Ratification might need to await work on
matters (e.g., joint implementation) unlikely to be resolved in Kyoto.

6
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II. ISSUES FOR DECISION

This memorandum poses two issues for decision:

A. What emissions budgets should the US support in international climate change
negotiations?

B. What domestic policie_s should the administration support to implement our obligations
under the climate treaty? '
Several agencies believe that the first issue is by far the most important. In their view,
the first issue raises broad questions of direction for the U.S. and its economy, while the second
focuses more on narrow, programmatic details.

A. What emissions budgets should the US support in international climate change
negotiations?

Decisions on this question are needed by June, in connection with the G-7 Summit
(June 20-22) and UN General Assembly Special Session on Environment and Development
(June 23-27). In addition, U.S. negotiators need guidance on this issue to allow them to generate
support for our position in the months prior to the December meeting in Kyoto. Other countries
and domestic constituencies are calling on the U.S. to state its views.

1. Background

In climate change negotiations, the term "emissions budget" refers to the amount of
greenhouse gases that may be emitted over a certain period of time. The term is roughly
synonymous with "target and timetable" (though an "emissions budget" connotes a longer time
period than a “target”).

To date, the United States has not supported any emissions budget for the post-2000 period.
Our statements with respect to emissions budgets have been limited to the following: (1) this
round of negotiations should address emissions in the medium-term, e.g. 2006-2020; (2) the base
year for emissions budgets should be 1990, and (3) emissions budgets should consist of multi-
year periods (i.e., the target should not be a single year).

A threshold question is whether the United States should try to delay agreement on an
emissions budget beyond the December 1997 meeting in Kyoto. That question is not addressed
in detail in this memorandum. Although no agency has voiced support for such an approach,
some agencies believe this question should be identified to principals in light of the large
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potential costs of even the least stringent emissions control options. The advantage of avoiding
an agreement would presumably include avoiding such costs; disadvantages would include the
large potential costs of failing to make progress on climate change and criticism from those who
would charge the administration with backtracking or changing position on this issue.

2. Options

This memorandum considers three options for emissions budgets. Each option is defined in
_terms of a broad directional statement the U.S. might offer in June, followed by an example of a
budget consistent with that statement.
OPTION 1 - Take strong action to reduce emissions in the medium term. For
example, reduce greenhouse gas emissions to 90% of 1990 levels by a multi-year period
around 2010 and to lower levels thereafter.

OPTION 2 - Stabilize emissions in the medium term and reduce thereafter. For
example, reduce greenhouse gas emissions to 1990 levels by a multi-year period around
2010 and to lower levels thereafter.

OPTION 3 - Gradually stabilize emissions in the medium term. For example, reduce
greenhouse gas emissions to 1990 levels by a multi-year period around 2020.

A variation on any of the foregoing would include an "early emissions budget," in the period
around 2005, less stringent than the levels described above. This would require a change in the
U.S. position, but could possibly be structured to win support from domestic constituencies and
other countries in the negotiations. Several agencies support such an approach. -

The availability of various flexibilities (international emissions trading, joint implementation,
banking and borrowing) fundamentally affects the emissions budgets the US would be willing to
support. The more such provisions are included in the agreement, the less costly it will be for the
US to meet any given emissions budget. However, if the entire US obligation can be satisfied by
purchasing low-cost emissions reductions from abroad, the agreement will not provide large
incentives for US industry to develop the technologies needed to address the climate change
problem over the long-term.
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3. Analysis of different options

The discussion below analyzes the three options based on environmental impacts, economic
- iImpacts, domestic political implications, and implications for the international negotiations.

a. Environmental impacts.
1. Climate change impacts

In terms of additional loadings of greenhouse gases into the atmosphere, the difference
between the three options in the short-term is small.

However, the options may produce very different environmental impacts, when considered as
part of a longer, multi-decade path of reduced greenhouse gas emissions. For example, for the
world realistically to avoid a doubling of pre-industrial greenhouse gas concentrations (to 550
ppm) in the next century, global emissions must deflect from a "business-as-usual” path by about
2010. For the world realistically to avoid a near-tripling of greenhouse gas concentrations (750
ppm), global emissions must deflect from this "business-as-usual" path by 2020. Even assuming
steep reductions in greenhouse gas emissions in distant decades (which our children and - o
grandchildren may or may not be able to achieve), reductions must begin soon to avoid serious
environmental damage.

Institutional and political factors also lead to important differences between these options.
Some agencies believe that few businesses will take Option 3 seriously, because the budget
period is too distant. Some agencies believe that few businesses will take Option 1 seriously, _
since the economic costs would be too great, and that most businesses would simply work to
block implementation rather than restructure activities to comply. All agencies agree that
developing countries, who will represent the bulk of emissions growth in the decades ahead, will
only take serious actions to address emissions after the developed world has done so. This tends
to argue for early, serious action, to leverage reductions in the developing world.

Absent policy interventions, atmospheric greenhouse gas concentrations will increase during

the next century to levels unknown on this planet for hundreds of thousands (and possibly tens of
millions) of years. To avoid such extraordinary increases, global greenhouse gas emissions must
begin to decline from projected levels early in the next century. For global emissions to begin to
decline in this time frame, developed countries must move quickly to reduce their emissions,
setting the stage for future rounds of negotiations.
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2. Other environmental impacts

Any of these options could have considerable environmental benefits unrelated to climate
change. Measures to reduce greenhouse gas emissions would also reduce emissions of SOX,
NOX and toxic pollutants such as mercury. Such measures would contribute significantly to \
meeting potential Clean Air Act standards for particulate matter and ozone. According to EPA '
estimates, monetizable benefits of reducing fine particles and ozone could total billions of dollars
per year. These environmental benefits would likely be greatest with Option 1 and smallest with
Option 3.

b._Economic impacts /’@ 66 F(’_\/fJ-éQ(

1. Introduction. An Interagency Analytical Team has analyzed the economic impact of
various emissions scenarios, using three different models. The results are broadly consistent with
the considerable literature on this subject.

Economic models are by nature imprecise. Their limitations are exacerbated by the complex
and far-reaching effects of any policy aimed at reducing greenhouse gas emissions. Some
‘agencies believe it is important to stress that similar modeling in the past with respect to SO2
controls under the Clean Air Act dramatically overstated costs, due to unforeseen factors.
Nevertheless, models can provide insight into the economic costs and benefits of various policy

alternatives.
QL ba.}:
The “base case” modeling results p:eseﬁed—hefcmm the following key assumptions:

+ Policy options are implemented by 2010, with a ten-year phase-in period.

* Domestic emissions reductions are achieved by a “cap and trade” system, where a limited
number of greenhouse gas emissions permits are sold at auction and anyone who emits
greenhouse gases must have a permit.

+ All revenues raised through the auction process go to reduce the Federal budget deficit.

» There are no transaction costs nor compliance problems with the domestic emissions trading
system. Z‘/

» The Federal Reserve undertakes redétt onetary policy to offset the effects of
reduced economic activity through lower interest rates.
* The path of technological progress over the forecast period has energy use per unit of GDP

) decreasing more rapidly than observed in most historical periods, consistent w1th increased

(,b ' ~€mphasis on greenhousSe Zas enSSIONS At energy efficierncy:

Countries implement their policies in isolation, without an international trading regime that

could permit countries with high-costs of emissions reduction to purchase emissions

lowances from countries with lower abatement costs.
. mw\mumy Termains unchanged, which will not occur over the long forecast

10
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period used. Unexpected shocks to the economy are likely to have very large effects on the
estimates presented.

These “base case” assumptions are not ideal for informing policymakers, for several reasons.
Perhaps most significantly, the assumption that there will be no international emissions trading 1s
inconsistent with U.S. policy. Such trading can significantly reduce aggregate economic costs
(on the order of 50%), by the U.S. buying relatively low-cost emissions reductions abroad. To
ensure results are not misinterpreted, this fact is highlighted in the text below. In addition, the
base case masks sharp disagreement among agencies over likely rates of technological innovation

and diffusion. These differences can affect aggregate CCODOI‘IIIC costs by as much as a third in
either direction.

2. Results. Results are presented in tabular form in Appendix ____. Table 1 presents
results from the base case; other tables present results for other sets of assumptions (such as a
well-functioning international emissions trading regime, distributing domestic permits to current
greenhouse gas emitters rather than auctioning, and a more optimistic path of technological
progress). All figures are in 1995 dollars and are presented relative to a “no-policy” baseline.

The effect of the international emissions constraints and the domestic emissions trading
program is to raise energy prices. Stabilizing greenhouse gas emissions at 1990 levels in 2010
without international trading is estimated to raise gasoline and heating oil prices by xx cents per

- gallon and retail electricity prices by yy cents per kilowatt hour (about aa and bb percent,

respectively) in the base case.

The losses in aggregate economic activity are significant, but largely transitory. Table 1
shows GDP loss in the absence of international trading peaking around 1 percent in 20xx. After
this initial loss, the economy begins to rebound as the proceeds from permit auctions reduce the
Federal budget deficit and lower interest rates. Businesses respond by making capital
investments to offset higher energy costs. After a while, the economy catches up to its original

growth path and may even obtain real gains, indicating that the emissions reduction program
modeled is implicitly pro-investment.

Coal bears the brunt of the emissions reduction policies, because coal is the most greenhouse
gas intensive fuel. Without international trading, overall energy consumption drops by zz
percent and coal consumption falls by qq percent. In essence, the least costly way to garner
significant emissions reductions is to replace coal in electricity generation and industrial uses.

As noted above, the United States has strongly supported international trading of greenhouse
gases. With trading, countries with high abatement costs (e.g., the United States and Western
Europe) could purchase emissions reductions in countries with lower abatement costs (e.g., in the
former Soviet Union). Adding a well-functioning international market to the base case model

11
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reduces the estimated energy price increases by as much as tt percent, with parallel economic
savings. With international emissions trading, the United States is estimated to pay $XX billion
per year to other developed countries (primarily the FSU) to purchase permits.

Another possibility for mitigating economic costs is focusing attention and resources on
programs that promise to decrease the rate at which the economy produces greenhouse gas
emissions. Examples here might include an increased research and development effort or an
initiative to more rapidly diffuse the most efficient energy practices through industry. The “hi-
tech” set of assumptions added to the base case modeling shows that energy price increases could
be reduced by cc percent. Estimated economic costs of the base case policy would be
correspondingly reduced.

The results presented here do not include environmental benefits associated with reduced
energy use, such as improved health, less congestion, and reduced costs of meeting other
environmental goals nor do they consider the benefits associated with an improved climate.
These benefits could be substantial. - -

c. Domestic political implications

None of the options above are stringent enough for most environmental groups. All are too
stringent for some in the business and labor communities. Opposition to any agreement from
coal interests will be intense. The reaction of many constituencies will ultimately depend on the
domestic implementation regime.

That said, 1t is reasonable to speculate that Option 1 would be considered a reasonably strong
position by many-in the environmental community. Sierra Club would oppose, but many groups
would likely be pleased. Most in industry -- including utilities, coal, oil, autos, chemicals, ™
transport and agriculture -- would strongly oppose. Efficiency and renewables businesses would
support, but even natural gas interests would probably be unhappy. Labor would strongly
oppose.

Option 2 would likely split key constituencies, including environmental groups, business and
labor. Though many environmentalists would consider this option weak, some (such as the
Environmental Defense Fund) would likely defend an agreement at this level. Business groups
would be split as well, with support possible from some utilities, chemical companies, natural
gas interests, farm groups and others. Labor would be split, with support possible from
Steelworkers-and-the Oil, Chemical and Atomic Workers. In all cases, support would depend
on the details of domestic program design.

Option 3 would be opposed by all environmental groups. Much of industry might be willing
to support, although coal and oil would remain opposed. Most labor groups would likely be

12
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relieved and not actively oppose, with the exception of the mineworkers.

d. International negotiating implications

Our ability to negotiate a successful agreement in Kyoto is dependent on the emissions

budget we select. To date, the US has won limited support abroad for its proposals on flexibility
and developing country participation. Our ability to garner international support for these
\*ii

proposals_will require us to select an emissions budget that is viewed as credible.

20% cut from

To date,

osals on emissions budgets include:

An emissions budget that does not include a reduction below 1990 levels by 2020 would not
be taken seriously abroad. Most other countries in the negotiating process would view thisas -~
extremely weak. Accordingly, it is unlikely that Option 3 could be achieved in this round of
negotiations. In the unlikely event that Option 3 could be achieved, it would be at the expense of
other aspects of the U.S. position, including the developing country and flexibility provisions.

Of the three options, Option 1 would give us the greatest opportunity to negotiate both the
flexibility and developing country provisions. Option 2, with stabilization in 2010 and a
reduction around 2020, would also give us a good chance of success.

B. What domestic policies should the administration support to implement our obligations
under the climate treaty? ; -

There is no immediate need for a decision on this question. However, we may wish to
announce a set of domestic policies (and/or a process for developing them) in connection with
any announcement on emissions budgets.

The

<Assistant Secretaries group” believes that emissions trading and transition programs
X ] ermbers of the “Assisgant

consequence of stipport for any of the emissions budgets dlscussed above._

Jn
— r. W’Smtﬁq
Pursuant to direction, the “Assistant Secretaries group” did not consider tax E‘hrﬁs as a policy
for addressing climate change.

1. Should domestic emissions trading be a central part of our climate change policy?

13
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A. Background. Under a domestic emissions trading program, permits representing rights to
emit greenhouse gases in the United States would be distributed, either through an auction or
allocation system. Permits would be tradeable. Firms would have an incentive to control
emissions where costs are low and sell reductions to firms facing higher control costs.

Domestic emissions trading programs are an attractive policy tool. Compared to traditional
“command-and-control” regulatory approaches, they offer greater flexibility and lower costs.
Such programs are being used successfully in several areas under the U.S. Clean Air Act.

Among the important issues to be addressed in designing a domestic emissions trading
program are:

--Where the constraint is imposed. A “primary fuel” trading program would limit the
production or import of fossil fuels. A “sectoral” trading program would limit emissions
from one or more key sectors (e.g., utilities, transport and heavy manufacturing).

--How permits are distributed. Permits could be given to existing emitters, given to others
(who could then sell them back to current emitters), auctioned, or some combination of the
foregoing. If auctioned, substantial revenues would be raised. (Reflow options include tax
cuts, deficit reduction and support for transitional or technology programs). If given away,
recipients would potentially receive a windfall.

--Comprehensiveness. Controls could apply to some greenhouse gases or only a subset (e.g.,
CO2). If a “sectoral” approach is used, the program could apply to a single sector, several
sectors or all sectors of concern.

More background on emissions trading programs is set forth in Exhibit ___ .

B. Recommendation. Participants in the “Assistant Secretaries group” agree that domestic
emissions trading should be a central part of our climate change policy. Participants agree that
important program design issues should be addressed in consultation with key constituencies.
Such consultations could begin soon and continue through the summer and fall.

Option 1: Accept the recommendation.

Option 2: Do not accept the recommendation. Provide working groups with alternative

direction. T 2
2. Should the administration increase its support of technology programs to help address climate
change?
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A. Background. The cost of reducing greenhouse gas emissions between now and 2020
depends greatly on the ability to accelerate use of existing energy-efficient technologies. Over
the longer-term, the solution to the climate change problem depends on developing and
deploying new technologies that are even more efficient and/or based on non-carbon energy
sources.

A range of government programs might help accelerate technological change. Some
programs assist businesses and consumers in identifying opportunities to reduce the energy
intensity of their products or services (e.g., using more energy efficient light bulbs, insulation,
appliances, etc.). For a variety of market and institutional reasons, businesses and consumers
may either be unaware of the full range of available alternatives or unable to make use of them.
The current Climate Change Action Plan follows in the tradition of agricultural and
manufacturing extension services by working to overcome these barriers.

In addition, research and development programs generally aim to improve technologies
by lowering production and operating-costs. Large opportunities for cost-lowering research and
development exist in buildings, transportation, combustion, renewables and sequestration (e.g.,
fuel cells, advanced industrial turbines, advanced diesel engines, and transportation biofuels).
However, government support for basic and applied research in energy technologies has been
declining sharply since the early 1980's, and is now less than half of levels from the late 1970's
(in constant dollars).

5_
u‘\'&
\\Q\r\ &Lﬂ O\ W "b“ (}Q _
Although W ' the agencies'aboutng

programs, all agencies agree that, when combined with market-based measures such as an
emissions trading program, technology programs can reduce costs of meeting greenhouse gas
limits.

B. Options

OPTION 1: Increase support for technology programs.

Possible policies under this option include:

-veto threat on President’s FY98 request for renewable energy and energy efficiency
($1.08 billion, a 21% increase over FY97 enacted levels),

-ask President’s science advisory panel to report back by October, 1997 on ways to
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accelerate rates of technological change in energy, other sector, and

-commit to steadily increasing budget requests for renewable energy and energy
efficiency over the next five years.

- OPTION 2: Maintain status quo level of support for technology programs.
3. Should transition assistance be a central part of our climate change policy?

A. Background. - -

Under any of the policy options being considered, some workers and communities may be
adversely affected. Workers in energy-intensive industries and those in energy extraction may be
most likely to be hurt. Given the geographic isolation of some of these industries, the
surrounding communities may also be adversely affected.

A transition program would reduce costs to individuals and communities. Transition
assistance can help facilitate community and worker adjustments via retraining, job search
assistance, and infrastructure development for new business in the community. As previous
experience with acid rain, military base closures, and the federal government’s own work force
restructuring has demonstrated, the early development of such programs can be vital to building
public support for a policy.

Among the important issues to adciSess in designing a transition program are:

JHus progum of O, | .
---Whether a new, categorical program should be designed or existing programs expanded. A
new, categorical program would limit benefitto targeted workers and communities but allow
for flexibility in benefit levels. Expansion of current programs to allow for increased usage is
consistent with Administration program consolidation efforts but constrains program design
flexibility.

---How-theprograrrwill jnteract with the other components of climate change policy. Permit
auctions may provide a revenue source while technology enhancement may change the extent
and perhaps even who is affected by climate change policy.

---Eligibility. Defining the eligible population of workers and communities will affect the
costs of the program. Other aspects of climate change policy like emissions budgeting will

affect the timing of when benefits can start to be received and when eligibility will expire.

Additional background on transition assistance programs is set forth in Exhibit ___.

16



PREDECISIONAL DRAFT 5/13
DO NOT QUOTE OR CITE

B. Recommendation. Participants in the “Assistant Secretaries group” agree that transition
programs should be a central part of our climate change policy. Participants agree that important
program design issues should be addressed in consultation with key constituencies. Such
consultations could begin soon and continue through the summer and fall.

Option 1: Accept the recommendation.

Option 2: Do not accept the recommendation. Provide working groups with alternative
direction.
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Table 1
Variable of Interest Option 1 -- 10% Option 2 -- 1990 Option 3 -- 10%
below 1990 levels levels by 2010 above 1990 levels
GDP in 2005
GDP in 2010
GDP in 2020

Implied price
increase per ton of
carbon in 2010

Implied price
increase per gallon of .
gasoline in 2010 —

Implied price
increase per ton of
coal in 2010

Implied average price
increase for
residential electricity
in 2010

Implied increase in -
average household
energy costs in 2010

Decline in overall
energy use in 2010

Increase in
renewables (2010)

Annual revenue
raised by permit ——
auction (2010)

(other tables follow]
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Table 1 -- Base Case with Annex I Emissions Permit Trading*

Variable of Interest Option 1 -- 10% Option 2 -- 1990 Option 3 -- 10%
below 1990 levels levels by 2010 above 1990 levels
GDP in 2005 -1.0% to0 -0.1% -0.5% to 0.0% -0.2% to 0.0%
GDP in 2010 about -0.3% -0.4%t0 -0.1% -0.2% t0 -0.1%
GDP in 2020 -0.3% to +0.2% about -0.1% -0.1% to0 0.0%
—Implied price increase | about $85 -| about $50 about $20

per ton of carbon in
2010 _

Implied price increase
per gallon of gasoline
in 2010

about 20-25 cents

about 10-15 cents

about 5 cents

Implied price increase
per ton of coal in
2010

about $50

| about $30

about $10-15

Implied average price
increase for

in 2010

residential electricity |

about 1.5 cents per
kwh

about 1 cent per kwh

about 0.5 cents per
kwh

Employment losses
in 2010 (national)

about 200,000

about 50,000~
250,000 '

about 50,000-
150,000

energy use in 2010

Decline in overall —

Increase in
renewables (2010)

Annual value of
domestic emission
permits (2010)

about $110 billion

about $60-70 billion

about $25-30 billion

* Analysis of Joint Implementation (worldwide emissions trading) would show lower implied
price increases, smaller reductionsin economic activity, and greater purchases by the U.S. of
emissions reductions abroad.




Table 2 -- Base Case without Emissions Permit Annex I Trading

Variable of Interest

Option 1 -- 10%
below 1990 levels

Option 2 -- 1990
levels by 2010

Option 3 -- 10%
above 1990 levels

GDP in 2005 -2.0% t0 -0.1% -1.0% t0 -0.1% -0.5% to 0.0%.
GDP in 2010 -0.7% t0 -0.3% -0.6% to -0.2% -0.4% 10 -0.1%
GDP in 2020 -0.3% to +1.0% -0.6% to +0.2% about -0.1%
Implied price increase | $130-200 $80-140 $35-50

per ton of carbon in ~

2010 _

Implied price increase | 35-50 cents 20-40 cents 10-15 cents

per gallon of gasoline

in 2010 -

Implied price increase | $80-120 $50-85 $20-30

per ton of coal in
2010

Implied average price
[ increase for
residential electricity

-{in 2010

about 4 cents per
kwh

about 1.5-3.0 cents .

per kwh

about 1 cent per kwh

Employment losses in | about 200,000- about 150,000- “about 50,000~

2010 (national) 500,000 400,000 - 250,000

Decline in overall 10% to 17%

energy use relative to -

2010 baseline

Increase in about 15%

renewables (2010) -

Annual value of about $270 billion about $110- about $60-70 billion
domestic emission 190 billion

permits (2010)




Table 3 -- Base Case with Rapidly Advancing Technology

Variable of Interest Option 2-- 1990

levels by 2010
GDP in 2005 about -0.6%
GDP in 2010 about -0.5% o
GDP in 2020 about +0.8%
Implied price increase | about $90-100 —
per ton of carbon in
2010 - _
Implied price increase | 20-25 cents
per gallon of gasoline
in 2010

Implied price increase | $50-60
per ton of coal in

2010

Implied average price | about 2.0 cents per -

increase for —{kwh

residential electricity

in 2010

Employment losses in | about 300,000-

2010 (national) 7[300,000

Annual value of about $120- _ - .
domestic emission 130 billion

permits (2010)

Note: I am unsure if this table is helpful to the hi-tech fans because the SGM model has not
completed its hi-tech runs and that is the model with the lowest GDP losses and permit prices.
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MEMORANDUM FOR DISTRIBUTION —

FROM: MARK MAZUR
DAVID SANDALOW
SUBJECT: Climate Change

Modeling runs will be available for pick-up at 2:00 pm Monday, May 12 in Ev Ehrlich’s office
(Commerce Dept. Rm. 4848).

We will meet with Ev to discuss the materials Wednesday, May 14 from 2:00-3:30 in the
Eisenhower Room of the White House Conference Center. No clearance information is needed.
Attendance is invitees only,



I 05/’09/’97

DISTRIBUTION:

Qrganization
State
Commerce

OSTP
CEA
NEC

Treasury
Justice

Interior
NOAA
OMB
USTR
Agric
DOE

EPA

DOT __
ovp

CEQ

PCSD
TaskForce
USAID

DOL

FRI 18:15 FAX 2024586474

Name

Eileen Claussen
Rafe Pomerance
Everett Erhlich
Jeffrey Hunker
Rosina Bierbaum
Alicia Munnell
Jeff Frankel
Mark Mazyr
Joshua Gotbaum
Lois Schiffer
Jim Simon
Brooks Yeager
Terry Garcia
T.J. Glauthier
Jennifer Haverkamp
Charlie Rawls
Mark Chupka
Joe Romm
Mary Nichols
David Doniger
David Gardiner
Frank Kruesi
Pete Jordan
Steve Seidel
Marty Spitzer
Dirk Forrister
David Hales

Ed Montogmery

CEQ

Fax

647-0217

482-0432

482-4636
456-6025
395-6958

395-6809
622-2633
514-0557

208-4561
482-6318
395-4639
395-4579
720-5437
586-0861
586-9260
260-5155

260-0275
366-7127
456-9500
456-6546
408-6839
343-1162
703-875-4639
219-4902

Phone
647-1554
647-2232
483-3727
482-6055
456-6077
395-5036
395-5046
395-5147
622-2200
514-2701

208-6182
482-3567
3954561
395-7320
720-6158
586-5523
586-9220
260-7400

260-4332
366-4544
456-9513
395-3706
408-5296
343-1060
703-875-4205
219-5108

doo2



