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United States Department of State

Assistara Secretary cf State for Oceans and 
International Environmental and Scientific AiMrs

Washington. D.C. 20520

May 27,1997

TO; Distribution

FROM: OES - Rafe Pomerance, Acting"

SUBJECT: Assistant Secretaries Group: Climate Change Meetuig

ting

The next Assistant Secretaries group meeting is scheduled for tomoirow, 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 wiU 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 caU Lilly Roots-Wiggins (647-1554) to confinn your attendance at this 
meeting.

Attachment:
As Stated
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Additional U.fi. PropoKalc 
(references are to the original U.S. aubmissioq)

Article 1 (DefinltionH)

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

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

o 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 greenhouse 
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 (Emiaaions Budgets^

o Delete paragraph 7
Articla_3 (Measurement and Reporting)
o Replace paragraph 2 with the following:

For the purposes of implementing paragraph 1 and 
promoting comparability, consistency, and 
transparency, the Parties shall, not later than their 
first Meeting, decide on agreed best available method?, 
for the measurement by Parties of anthropogenic 
emissions by sources, and removals by sinks, of 
gree^ouse gases, taking into account the best 
available methods determined by the IPCC. They shall 
also 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 beat 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!

o Replace descriptive language with the following:

All greenhouse gases, their sources and sinks, with 
global warming potentials as decided by the Parties au 
their first meeting (taking into account the IPCC's 
global warming potentials for lOO-year time horizons) 
and as.subsequently updated by the Parties to reflect 
evolving scientific knowledge.
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United States Department of Stale

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

Washington, D.C 20520

May 22,1997

TO: Distribution

FROM: OES - EQeen B. Clausaen^

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 a,m., 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 early banking (whether there should be any 
credit for ewly 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 confinn 
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 international 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 fix>m 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 JI ?
- 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 acliieved through projects in other countries to offset domestic 
emissions. It also establishes a new forni 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 JI to proceed. These are detailed below.

1. Can JI projects be hosted in non-Annex 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.S 
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 BIT 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 
prcsei-ve tlie option of JI between all Parlies (noting in particular the EU proposal, in 
which there is no emissions trading, and JI 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 aUowed 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 cuiTcnt text of the U.S. proposal does not stipulate when TCEs may be 
generated from H 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 only 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 modalities have been agreed.

Allowing JI projects to generate TCEs 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 
Priori 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 
elements 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 (AIJ) 
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 (AIJ) and ultimate progress on JI. However, it 
presumes a successful conclusion to the AIJ pilot phase, and that JI projects will be 
developed even if there is no clear incentive from the Kyoto language in the form of 
agreed proc^ures. It also presumes the Kyoto agreement has entered into force - 
since guidelines could only be adopted by the Meeting of tlie Parties.

• Option 3. Call for adoption of guidelines no later tlian one year after entry^into-force 
of the agreement. This sets a different date certain for guidelines, and does not tie 
itself to the AU 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 JI 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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Joint Implementation DRAFT 5/20/97 Page 3

(if “early action” is disallowed) before guidelines would need to be developed. 
However, it presumes that project developers would be willing to move forward witli 
projects to allow the testing of various guidelines - even in the absence of 
international agreement. It also presumes that no projects would proceed without 
guidelmes; 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?

JI is 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 
a^eement, 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 fonn 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 H guidelines, or we could not sign 
the agreement 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 JI not be allowed to proceed without 
pidelmes - and tliat setting entry into force contingent on agreement of guidelines will 
mappropnately 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 occur." There is 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 USUI panel deliberations; it has not been 
satisfactonly 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 liave
been advanced; these need not be mutually exclusive:

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

• Develop a list of a 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

c” LTn
• Upon submission of projects that have generated TCEs, should

the FCCC Secretanat conduct only a “checkhst” 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 tum- 
^ound, 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 ineet all critena, particularly in cases where issues of “additionality" are 
^biguous. The latter alternative could impose a significant (and potentially costly)
m i5 Secretariat, and could delay allowing project TCEs
to be recorded, likely mcreasing 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 agreed, 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.

• 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 Jl, 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 Jf 
(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 a 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 Aem; 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 ratiier that the market would ensure high quality auditors (i.e., we can depend on 
the private sector’s need to have accurate information for the validity of JI credits). 
Finally, it was generally agreed that the Secretariat would have the role of preparing a 
^tos report at regular intemls to be considerd by the MOP in assessing progress

^roval 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



MflY-20-1997 16=12 □ES FRONT OFFICE 202 647 0217 P.09 17

Joint Implementation DRAFT 5/20/97 Page 6

accusations of too much centralized authority being vested in a UN body - an^ out of 
the control of Parties. Conversely, if the review must be approved by Parties (or a 
subset of Parties), considerable time may pass between project submission and revie^^' 
^ 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 witli the 
earlier decisions adopted in the separate decision paper on compliance issues; this 
earlier decision may need to be reconsidered.
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Annex C: Which Gases/Sectors to Include in the Kvoto Apreemenf?"
(DRAFT 5/20/97) -----------

The January 17,1997 draft U.S. prutucol text defines “greenhouse gases” to be those 
gases for which a global wanning 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 paniculyr 
sources and sinks, for which there is insufficient knowledge of the GWP or inability to accurate ! / 
measures emissions or removals. GWPs would be developed by the IPCC.” This paper seeks to 
Identify bvo 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., default IPCC) an 
uncertainty factor would be added to emissions estimates for budget years.

- Uncert^ty 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/sourcc 
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 agre^ by MOP).

Key Points

• Allows m^um flexibility across gases to comply with budget; U.S. already uses best 
method and could count all control efforts.

• No problem of adding gases/sectors; everything is already 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/agieement 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 tbc
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 tu 
within ±20% now in the United States, or projected to attain that accuracy within 5

• ^1 energy-related carbon dioxide (CO2) emissions and above-ground forest sinks 
. All emissions of high GWP gases (HFCs, PFCs, and sulfur hexafluoride (SFfi)
. Most methane (CH4) emissions (e.g., about 76% of US 1990 CH4 emissions) ’
* Some nitrous oxide (N2O) emissions (e.g., about 14% of US 1990 N2O emissions)

contents of Annex C every five years with input from SBSTA and/or 
ir'LC, 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 ii i 
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 uncronliolled.

• 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 agreemenl 

tor example, m option 1 of ther :s no agreement on “ucertainty” factors, or in option 2 if tliere 
is no agreement on what sources are measurable within ±20%.
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Annex C Analysis

Business as Usual Emissions for the United States: 1990-2020 (MMTCE)

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 Ontinne nvrvfTrir\

Scenario 1990 2010 2020

Business as Usual 1457 1795 1963

Option 1 - Comprehensive 
Annex C-Capped
Uncontrolled
Total

1457
0

1457

1457
0

1457

1457
0

1457

Option 2 - Including Sinks 
Amex C-Capped
Uncontrolled
Total

1384
73

1457

1384
79

1463

1384
83

1467

Option 2 - Excluding Sinks 
Annex C - Capped
Uncontrolled
Total

1509
-52

1457

1509
-27

1482

1509
-9

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 tlie 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 costs 
of complying will be a function of the timing and level of the first budget period (as well as Uie 
domestic distribution of the obligations), it is unlikely that the tme value of early banking can bo 
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 earlj 
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 
period); difficulty in compliance (there will be no budget against which reductions wiU be 
measured), and a perception that the entire issue can be accommodated tluough domestic
allocation systems - in which early efforts can be credited by allowing extra emissions to those 
early 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 
credn 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. While 
each of these are addressed briefly here, they are also raised in other documents being considered
m the mteragency process - the first in discussions of the budget level and timing, and the 
second m the paper on JI.

(1) The U.S. has specifically rejected a budget period which begins in 2005 or before. Some 
concern h^ 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 
peno^ some transition economies with “excess” reductions may be forced to forego the
b^efits from monetizing their reductions; early banking may to a certain extent also 
alleviate their concerns.

(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 early carbon reduction clearly favor early 
banking. Tliis group includes both industries that have already claimed reductions and those wh 
could make initial or further reductions prior to the first control period. These groups want 
assurance that their early reductions; wiU be rewarded; will not be the basis for tighter limits in 
the future, and will be compensated commensurate with costs incurred. However, most industr,' 
groups are significantly more concerned that early banking provisions would be interpreted 
early target - which they have flatly rejected. as an

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
emissions. 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) befieve 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. Wliile the 
transition economies’ concerns could be met with an early 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 m the first budget period equal to the number of early reductions taken prior to the 
beginning of the period. Essentially, this would compensate Parties wliich incur costs to achieve 
early reduchons. A key concern is how to measure the extent of an early reduction. While a 
barline is needed, neither the 1990 baseline nor the first control bedget is necessarily the prope, 
test, the ng^ intenra baseline cotild be some inteipolstion between the two. Imprecision in me 
bmctoaik for quantising early reductions cotild opal the door to later emissions that were not 
Offset by real early reductions, and environmental loss. Of course, choosing any year will 
implicifly Reward ’ some for taking early action - although the domestic allocation of the reward 
IS a matter that will still need to be determined through internal distributions of initial permits

Pro:
Added allowances maximize incentives for early action
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May contribute to a useful technology jump start.
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 period 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 decirions 
would determine how many foture allowances would be so allotted, and how many would remain 
available for normal (fistribution. 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 obj^t to the effective increase in price attached to a reduction in the number of perniits 
allocated later. No legal text would be required to allow this alternative. However, to provide 
some textual grounds in the agreement for countries to take such steps, hortatory language mieht 
be inserted urgmg early compliance; such an option might also address the desire for a near-term 
^^an^a^^ chosen, considerable thought would be needed in the development of

'Pro:
• Early reductions, if real, reduce cumulative carbon and reduce the entry emissions level at the

start of the first penod. Early actions may also stimulate technologies that reduce long temi 
compliance costs.

• reduction experience could make full implementation easier by reducing

• Soine problems of an interim emission baseline are avoided; the control period baseline still 
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 ^is option will likely incite others to recommend an earlier start date for the 
budget penod - a outcome we have already rejected.
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• The national incentive to make early reductions is limited because there is no added emission 
nght 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.

• Tliere 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 reduction f 
in the pre-2010 period. It is clear that issues related to monitoring, measurement and 
additionaUty (all discussed in the separate JI paper) would need to be resolved prior to moving 
forward with this option.

Pro:
• Early JI captures environmental benefits that would be lost without credits for early action.
• Private financing for early JI will not appear without bankable credits.
• Successful n early experience could reduce anxiety over adoption of the first period 

emissions budgets.

Con:

some
• Not all early reduction opportunities can meet the JI project definitions. For example,. 

valuable early reductions are domestic process modifications that could not be credited 
without early banking provisions.
If early JI is allowed without agreement on criteria to ensure real reductions, adoption of thi 
option may lead to granting of bogus credits.

Option 4: Reject Early Banking
ft n’ ^ available - to reject early banking for inclusion in

enoimous sk^ticism. Such an announcement would likely be perceived as an effort to defer an- 
action rather thm as an effort to lower costs. Furthemiore, while some flexibility advantages 
may aceme to adoptog one of these alternatives, rejecting an explicit textual change to support 
early bankmg would not preclude allowing the United States to develop an early banking 
proposal at a domestic level. ®

TOThL iM7
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White House Climate Change Task Force

734 Jackson Place • Washington, DC • 20503 
(202) 343-1060 • (202) 343-1162 fax

May 20, 1997

Addressees

Dirk Fon ister, Director
White House Climate Change Task Force

■r

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 meeting. Drafts of the papers tliat are being prepared lor 
the meeting will be handed out for your eomments. Authors of tlie papers are requested to brims 
25 copies of their drafts to tlie meeting. In addition, other details suirounding the meeting and a 
timeline of tasks/deliverables will be finalized. Below is the proposed agenda for tomonow:

• Overview and Status of .Tune 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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MEMORANDUM FOR DISTRIBUTION

FROM: ROBERT S. KAPLA
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 wiU be available for pickup at 11:00am Friday, May 16 at
722 Jackson Place (the CEQ townhouse). No clearance infonnation is needed to enter the 
townhousc. “
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International climate change negotiations are scheduled to conclude in December 1997. 
This merhorandum describes the background of those negotiations and sets forth key issues for 
decision.

ISSUES FOR DFriSTON

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 r>FrT.<;TnAj

1. Einis?iops 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. Ppmestic Policies. There is no immediate need for decision. However, the 
adminish-ation may wish to announce a set of domestic policies (and/or a processTor 
developing them) in connection with a decision on emissions budgets.
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I. RAnCCROUND

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 v^ll 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 million 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.-Gurrently, 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 Sources of Greenhouse Gases

The principal causexif 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.”
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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 
d^eloping countries, and will send important signals to the private sector that could affect the 
rate at whichJjeneficial technologies are developed and adopted.

C. Clinton Administration Policies To Date

The Clinton administration has been active on this issue sinee^arth 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.
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The Convention contains no goal beyond the year 2000.
In Anril 1995 in Berlin, the Parties to the Convention agreed to negotiate next steps for th. no.t 2000 oeriod’ Under the terms of the “Berlin Mandate, ” developed nations would agreeover specified time frames (e.g., 2005,2010 and 2020) by December 1997. Developing nations (who typically have less stnngent obligations fiian developed nations in environmental treaties) agreed to reaffirm their existing coi^itments, and continue to advance implementation of these commitments m this round of negotiations.

In July 1996, the US called for an approach that would include three key elements: m a binding target (instead of the existing Convention’s non-binding goal), (2) flexibility m implementaLn (for example, through emissions trading among developed nations and joint implementation" with developing nations), and (3) the participation of developing countnes. 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, m particular, have argued heatedly that the developed world is responsible for the buildup of greenhouse gases in the atmosphere andmust 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. ^Fhe-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 nationsIrave 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-aJitmus test for the administration's environmental policy. They plan public relations campaigns on the issue in the yezir 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..
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Environmental Defense Fund) strongly supportive and others (e.g., Sierra Club) strongly 
opposed. Most environmental groups wall 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 efficieiicy 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 witiiout harming American living standards, and these measures may in fact 
improve U.S. productivity irTthelonger-run.” A similar letter is expected from the scientific 
community soon.

Agriculture groups are only beginning to pay attention to this issue. They have be^ 
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 Oil, 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 reachedln 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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H 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.
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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 
In 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 offet-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 Eiroimd 2020.

A variation on any of the foregoing could include an "early emissions budget," in the period 
around 2005, less stringent than the levels described above. A budget coverii^ 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. />|nalv«;is pf Hifferent options

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

a. F.nvirnriirpental impacts.

1. Plimatp r.hanee imnacts

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 
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 po^ibly 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 coimtries must move quickly to reduce their emissions, 
setting the stage for future rounds of negotiations.
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2. 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.

h Economic impacts ~

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 respect to S02 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.

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

• Policy options are implemented by 2010, \vith 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
period used. Unexpected shocks to the economy are likely to have very large effects on the
estimates presented.
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* he noted First, the base case masks disagreements among agencies
1 "Tefonectaobgical innovation and diffiision. A faster rate of progress in energy- 

over likely rates oft § technologies could reduce estimated economic costs by as much
efficiency However, a slower rate of technological progress

than assumed ‘" to constraints are not implemented through an emissions trading
'^•mrSeadtooul less flexible regulatory programs, economic costs will be greater than
regime but insmad tm distribution of emission permits does not support
tacr^edrvei^of c’aptal investment compared to the baseline, the long-term economic results

vdll be less favorable than estimated by the models.

7 Results As noted above, the United States has strongly supported intemtional trading of
eenh^^ases With trading, countries with high abatement costs (e.g., the Umted States and

w“tL Euipe) could purchase emissions reductions in countries with lower abatement costs
“*0 fomer Soviet Union). Incorporating a well-functionmg “

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 ftom the base case with trading of emissions permits among ,^ex I

nations The trading takes place among all Annex I nations. (In countnes where emissions have
fallen below iWlevels, such as in some parts of the former Soviet Union, trading is a^med
L 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
trading program is to raise energy prices. Stabilizing ^, 5
2010 with international trading is estimated to raise gasoline and heating oil pn"“^y 10-1
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 tenths of a nemit”

—200^010. After this initial losXlhe economy begins to rebound as the proce p
auctions reduce the Federal budget deficit and lower interest rates. Businesses ^espon y
making capital investments to offset higher energy costs. After a while, the
to its original growth path, indicating that the emissions reduction program modeled imp y
pro-investment and that the economy is robust enough to withstand modest shocks.
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Coal bears the brunt of the emissions reduction policies, because coal is the most greenhouse
intensive fuel With international trading, overall energy consumption drops by about 10 

^ent and coal consumption falls by about 15 percent. This reflects the fact that the least costly 
^y to gamer 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 begins4o 
rebound as revenue from the domestic permit auctions reduces the Federal budget deficit and 
lowers interest rates. Businesses respond by making additional capital investments, setting off a 
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.
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Environmental benefits

'“‘nlr.r.rf eT 12“ mo„e.izable benefits of reducing
S"destd o^^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.
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Variable of Interest Option 1 " 10% 
below 1990 levels

Option 2 “ 1990 
levels by 2010

Option 3 - 10% 
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% to-0.1% -0.2% to -0.1%

GDP in 2020 -0.3% to +0.2% about -0.1% 1 p

Implied price 
increase per ton of 
carbon in 2010

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

* Analysis 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
emissions reductions abroad.
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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% to -0.1% -1.0% to-0.1% -0.5% to 0.0%

GDP in 2010 -0.7% to -0.3% -0.6% to -0.2% -0.4% to -0.1%

GDP in 2020- -0.3% to+1.0% -0.6% to +0.2% about -0.1%

Implied price 
increase per ton of 
carbon in 2010

$130-200 $80-140 $35-50

Implied price 
increase per gallon of 
gasoline in 2010

35-50 cents 20-40 cents 10-15 cents

Implied price 
increase per ton of 
coal in 2010

$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

Decline in total 
employment in 2010 
(national)

about 200,000- 
500,000

about 150,000- 
400,000

about 50,000- 
250,000

Decline in overall 
energy use relative to 
2010 baseline

10% to 17%

Increase in 
renewables (2010)

about 15%

Annual value of 
domestic emission 
permits (2010)

about'$270 billion about $110- 
190 billion

about $60-70 billion
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c. nplitiy^’ implications

M„„. of the options above are stringent enough for most environmental groups. All me too
• nffortme in the business and labor communities. Opposition to any agreement from

domestic implementation regime.

That said it is reasonable to speculate that Option 1 would be considered a reasonably strong - 
nosS S m^y in the environmental community. Sierra Club mi^t oppose, but many groups 

would likdy be pleased. Most in industry - including utilities, coal, oil, autos, chemicals, 
nlri Ld 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 man>^vironmentalists would consider this option weak, some (such^ the 
I-nvironmental 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 natmal
uus interests and others. Opposition from labor might be softened, with support possible from
Steelworkers and the Oil, Chemical and Atomic Workers. Most farm roups 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 gamer 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 vi ould not 
be taken seriously abroad Most other countries in the negotiating process would view this as
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emelv weak Accordingly, it is unlikely that Option 3 could be achieved in this round of
XtiLs. In the unlikely event that Option 3 could be achieved, it would be at the expense of 

Sr 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.

p policies should the administration sudd^ to implement our obligations
under the yjimate 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 imder 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).
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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. 
C02). If a “sectoral” approach is used, the program could apply to a single sector, several 
sectors or all sectors of concern. ^

B. Recommendation. Participants iirthe “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).
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However, government support for basic and applied research in energy technologies has been 
declimng 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 FY98 request for renewable
energy and energy efficiency ($1.08 billion, a 21% increase over FY97 enacted levels)
possibly with a veto threat;

-committing to incre_a^^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. ______ ^

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 
escnbed above should be further analyzed and explored in consultation with key constituencies, 

buch 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 assi.stance be a central part of our cHmatp rhanpe pnliV.v9

A. Background

Under ^y of the policy options being considered, some workers and communities may be
K 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
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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 vvdth 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^hange 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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Introduction

In June 1996, the Department of Energy (DO^'i 
sponsored a joint workshop where more tha^O exp 

made presentations on technical issues as^ciated 
reduce emissions trends in the next cerit^y. As ^gai

ronmen fection Agency (EPA) 
S3 outside the government 
rends and capability to 
p, the Interagency

re th^^relimin^^results on the economic effects ofAnalytical Team (IAT) released W. 
emissions reduction proposals.
Since that June 1996 workshop,lAT ha‘s!“feliewei8S work, selected new modeling 
instrumen|s||mproved its 

>0

IHh fo old on^'^^md'fleveloped a new set of modeling runs that
economicHimensions of the climate change policy problem. 

,rst summarizes the lAT model selection process. Second, 
Iddo measure the effects of various policy options.

Third, it discusses the'I AT! s core eic^^ibns reduction scenario. Finally, the bulk of this paper 
discusses ^t|i|'fe^^^^-|^fe]^s analysis.

The r^peling work perf^ f this analysis was done by economists at DOE and EPA. The
I'so included members'15x)m the Departments of Commerce, Treasury, Labor, and State, as 
s members of the^^ite House staff The majority of the I AT members are still primarily 

DOE and EPA -4thb agencies that ha^e^th,e primary responsibility for the Administration’s 
and environm^tal policies.

Mo lelection

The first task that the lAT 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 lAT 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 lAT announced the selection of three models for its 
analysis. It decided to continue to use the DRI model, but also included 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; hay^g a track 
record of analysis in the climate change area; being widely understood v^hin th^gerpv- 
environment community; and bringing a unique capability to the lATVwi^^AiSed separately, 
but in concert with each other, they provide the broad analy||^ capal^ilit^e^ed to examine the 
many complex economic effects of potential global clim^^i^ge p<^^

The DRI model is a large disequilibrium model of the domestic ec^^iy thitlis .particujarb^^ll 
suited to identify transition issues based on short-run be^^or e^TOdded into *ong-Tun-model. 
The DRI macroeconomic model is linked to energy, reindustry sub-m^sRo that 
macroeconomic effects of policies are translated into the^^gt^.p^specific industries and 
regions of the country. The link to energy sub-models pj^idfe^-sjpecJfic detailed information 
about the interaction of the energy sector with the rest Wthe ecPnbmj^j-.l^e DRI model also 
ineludes the interaetion of the financial markets \^h®&kets for {roods'^j^services and enables 
the analysis of the interaetion of fiscal and monetacla^^^with the^^^u the eeonomy.

Ing an eeonomy’s long- 
good at describing the 

term transition issues. In this

The SGM model is a computable general equilibriumfl 
term trends in response to climate policies': As sucbfit is pq 
economy’s long-term path while not^ybod at describing ! 
sense, its strengths and weaknessesFafcIcounteiioised to tlfpe of DRI. International in seope, 
SGM also provides detail for 12^pbal regiqp^that all^^^ us to examine the effects of permit 
trading and joint implement|tm^The SGI^modeh^i^ses the impacts of greenhouse gas 
emissions„b||fies on ecof|i^^|owth, COTSuh^ibn, and energy.

Irnodeis^^^g^ught of as lying at opposite ends of an axis that measures 
‘ |pnd dime^P^b|||e climate change problem concerns the role of

^|echnological progress to move forward in response to 

iven the unpredictable character of innovation, the lAT

The DRI^alK 
time horizons

concludechMat a secofi^|i^^|fch would be helpful. The Markal-Macro model consists of an 
integrafed energy supply^^dlmnd modeling system (Markal) and a macroeconomic model 
(M§qfe) useful for transla^n^wchnological assumptions into economie outeomes. Thus, the

il-Macro model i^particularly useful in answering the question, “How do we get there from 

Markal-Macrqfallows the user to cprTtrpl tecHhology innovation and diffusion and its cost 
ser in ordet^€etermine the levels oj^nerg) Efficiencies that might be expected from a

jws us to understand the implications of 
Smelps us determine whether expected 

enefgf”el!icient 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 ehanges in the

so a.-J^icpnnouncement. This model 
|l^^^d"'its interaetion with the ecdh'omy, ani
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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 domestic energy and emissions baseline forecasts were^^^n froi; 
Administration’s 1997 Annual Energy Outlook (AE097)jjpfeintem; 
was taken from the International Energy Agency’s Worldifenergy O 

baseline forecast of the Former Soviet Union (FSU), wmch came
The lAT then imposed, as best possible, consistency acfi| 
of baseline GDP, total energy consumption, and carbon 
into the 3 models, the models solved for energy prices b;y 
three models are consistent, but not identical.

Information 
le forecast 

the
woria^ 

Idels with reg£ ections
Once these were calibrated 

bus, the baselines of the

Tables 1 and 2 summarize the lAT baseline. In t^b§iMne, U.S. 
to slow over the next several decades, as the retiiemH^^gbaby boo':
force growth and reduces the economy’s pQt|fffial gf 
somewhat more slowly than it now does./priergy intSasi^

owth is projected 
*brkers slows labor 

'demand therefore grows 
as energy use per dollar of 

GDP (the E/GDP ratio), is a key ingre^pt in th^|lE097 because it measures the
growing efficiency with which the e^^^my use|%nergy.j|fthe 1970s and 1980s, the E/GDP 

rate of decline averaged almost anpi^lly— 1.5 ^fyent due to price effects and 0.5
percent due to non-price effects.^foderatq|>|ide^inc;^^s and the growth of more energy- 
intensive industries in the U|||iJ|0s lead tbialstaljle^^nergv intensity. The baseline projection

II reduction in energy consumption per unit of
real outputfgHg 
included, erier]
to 2020, tailing'tfl

^^0 percdiT^i
taken frdmi,1fa|;EIA ’ s Annual Energy Outlook. With these improvements 

nd of tn^SlS0 as does economic growth.
Bmual rate of about 0.8 percent over the period from 1995

Carbon emi#idris'inf^^^j|[ine are projected to increase by about 1.2 percent a year through 
2010, ||i<i''by 0.6 perceH|apm^^.from 2010 to 2020, reaching 1805 million metric tons in 2020. 

‘ |0, the year most ff||fuptly used in the international negotiating process as the reference 
f carbon, carbon emissions were 1,340 million metric tons, 22 percent below EIA’s
tion for 2010 andp6 percent below D s projection for 2020.
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Table 1: lAT Domestic Baseline
Year

2000 20051990 1995 2010 2015
Average Annual Growth Rate (percent)'

2020 90-95 95-00 00-05 05-10 10-15 15-20
Population

DRI-DRI Energy
AE097 (NEMS) ’
SGM
Markal-Macro

GDP($Billion 1992)
DRI-DRI Energy
AE097 (NEMS)
SGM
Markal-Macro
0MB’

250
250
250
250

263
264 
263 
263

$6,139 $6,743
$6,139 $6,739
$6,139 $6,739
$6,139 $6,739
$6,142 $6,721

Total Energy Consumption (Quads) ■*
DRI-DRI Energy 82.6 88.9
AE097(NEMS) 83.7 90.0
SGM 81.2 90.6
Markal-Macro 83.7 90.9
Energy Intensity (TBtu/$92GDP)
DRI-DRI Energy 13.5 13.2
AE097(NEMS) 13.6 13.4
SGM 13.2 13.5
Markal-Macro 13.6 13.5
Minemouth Coal Price ($95/ton)
DRI-DRI Energy $23.92 $18.45
AE097(NEMS) $19.88 $18.83
SGM $19.88 $19.45
Markal-Macro $19.88 $18.83
World Oil Price ($95/Barrel)
DRI-DRI Energy $25.23 $17.14
AE097(NEMS) ^ $24.87 $17.26)
SGM $24.87 $1^
Markal-Mac^g^$24.87

Natural G?s^|jS‘'
DRI-DRI Energy^
AE097(NEMS)
SGM
Markal-Macro
Gasoline Pri.c^C$'95/Gal) ’
DRI-DRI EnJgy $1.40 ’^
AEO9J;0MS) $1.34
SGhi^ n/a 0 m
M,aliS-Macro $1.34 |);$I.15

ii Emissions (IMMTC)--Wtal
Energy l^f 1413

_^39 1424

mmw

^15.46
$15.73
$16.39

$23.95
n/a

$21.57
$21.05 $22.20

276 
276 
276 
276

$7,515 $8,320 $9,163 $9,996 $10,670
$7,544 $8,390 $9,185 $9,880 ^n/a
$7,544 $8,390 $9,185 $9,880 $
$7,549 $8,384 $9,198 $9,880
$7,470 $8,343 $9,225 $9,929

95.9 101.0
97.9 103.4
96.0 102.0
98.0 103.7

12.8 12.1
13.0 12.3
12.8 12.2

4
$15.28 $14.4,1^'$13.76

$18.38 $1^7 $16.92

$18.48 ^.$»0 $16.4
$17.37ilS.39 $1^^

M$« $18.93 /^24
$19.72.*

pS9 $19.75’^i|2Ci.:

0.8
0.8
0.8
0.8

0.7
n/a
0.7
0.8

1^

d $95/M

*2.01
ffo $2.16

$2.46

1516 1612 11693
1543 1639 .<6 722
1550 1637 ^29
1574 16X4-fertf^741

w1.0^ ^.3

1.1
1.2 Eu 0.6

n/a
0.5

1.1 0.8 0.5 0.8

-1.1 -1.3 -1.0
-1.0 -0.9 n/a
-1.0 -0.9 -0.9

-1.0 -1.1 -0.9 -0.4

-1.2 -0.9 -0.9 -0.7
-I.O -0.6 -1.8 n/a
-1.3 -1.0 -0.9 -1.0
-1.2 -0.6 0.6 -0.3

3.2 2.3 1.5 0.9
1.6 0.7 0.6 n/a
1.6 0.7 0.6 0.6
1.2 0.5 0.7 1.1

2.8 2.4 1.0 0.9
1.3 0.7 1.2 n/a
0.2 0.6 -0.5 -1.4
0.5 1.6 2.4 1.4

1.0 0.8 0.8 0.4
0.3 0.1 -0.7 n/a
n/a n/a n/a n/a
0.7 0.1 0.1 0.4

1.2 1.0 0.9 0.4
1.2 1.0 0.9 n/a
1.1 1.1 0.9 0.7
1.2 0.8 0.7 1.2

1 Gfi31®t$i5®e^ari:‘calculated from non-rounded levels. 2 AE097 projections extend 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: lAT International Baseline 

Average Annual Growth Rates (percent)

Real Economic Growth 
(GDP)

Energy Growth 
(Quads)

Emissions Growth 
(MMTC)

1990-00 2000-10 2010-20 1990-00 2000-10 2010-20 1990-00 2m-10 2010-20

W•fl.l

Australia

Canada

China

Former Soviet Union

Eastern Europe

India

Japan

Korea

Mexico

Western Europe 

United States 

Rest-Of-World

The Analytical “Starting Point!

The lAT be||n its analysijpj^ysions re^cti^pblicies by examining one core emissions 
reductionj^ffipp. Then.gjg||je#Sred the effect of changes to this scenario. The central
policy ntdl^^lgl^e “staftiBl^^TO^ scenario - is aimed at reducing carbon and other 
greenhouse'‘’^^p||^Qns bv^^Si^lMiem at 1990 levels. The “starting point” scenario 
pursues those relffljpdl&bv issuirillifiable emission permits at the earliest point of energy 
production or^jii^gg^Jnto t^^^ited States. The policy is announced in 2000 and its 
restrictioni'^Ire phasedl^^^^Wen year period, so that the policy would take full effect in 2010. 
The pffittits are initiall3^^^^d in a way that is revenue neutral; i.e., all revenues generated 
throtf fi permits would b^^^^led through the economy through deficit reduction. The “starting

ties.
’ scenario assume^o international cooperation, although this option is discussed later in 
per along with j^fer alternatives ancj^sensitivil
% m /
*"‘|S jn redu^OTs of non-carbon emissi^s, su 

i,a|^^|^ineering estimates outsi^de mo|
as methane and forest carbon sinks, are 

Is. Early in the process, the lAT estimated 
for these sources of $70 per ton (which turned out to be low). Appendix 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 I AT, 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 climatgijchange 
policy on the industry’s output (shipments plus inventory change). We ^nsideretfnis our first
step in understanding the likely sectoral consequences of emissions re 
on, the lAT hopes to provide further detail to the industry anmtois by, 
international trade, industries comparisons between countrl^^id the^ 
industries might relocate overseas due to increased dome^^ costs.

s the year goes 
jobs,

liat domestic.

The “starting point” scenario incorporates a slight impri®ment 
the EIA/AEO baseline, which declines by 1.0 percent p 
because of “announcement effects” — that is, the actions^ 
change policy undertaken generates foreseeable increas^ 
“announcement effect,” therefore, is what allows the h^el toli 
future policy regarding carbon emissions and an exogefBaii.s shocl^
increases in the 1970s. This leads to somewhattfa 
technologies and a higher rate of innovationiffiou^^j^^ 

prices. The lAT assumes an improvemeijtfilfi energy|intdw 
annual change in the ratio of energy to ^E)P is 1 .J'l’ perce^ 

alternative is also investigated. (M^i^^etail onflnergy-ef“ 

provided later in this paper.) ”

:nergy intensity (h/tiUP) over 
improvement's about 

ice because the elimate 
irice of energy. The 

itween a change in 
[e two oil price 

[diffusi^^^nergy efficient 
^ici^^on of future higher energy 

' percent so that the total 
Ear. A faster technology 

lent technology improvement is

Ji,ir
Utdejmj^m>ise sWMdS'Btables andfigures that follow were derived using the

emissiofisWMi
range,

using tl^^m^gpoint” scenario, which disallows international

ssisfiifev

therefore, will be at the high end of the likely

gf-fSf
ing Point” Resulf

I iir
^tes o f permit prices are around SIQff^iip20M

nt across models. While the three nj^els used for this analysis vary in structure and
]ind risine slightly thereafter, and are

lHhacroeconomic outcomes, tf ;rate fairly consistent results as to the
sents the results obtained by the threeiffiTatMItorii^gr:arbon in the economy. ^a6le 3 pi

modeis fdf 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 (1995$) in 2010 and 2020 

1990 Level Case, No International Trading
2010 2020

DRI-DRI Energy 

SGM

Markal-Macro

95

g|

145
Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues recycled into the 
assuming a 1.25 percent annual decrease in E/GDP. SGM permit prices are calculated rate
which incorporate emission rates by the different fuel types.

Figure 1 : Price Path of the Implicit ^

2010 to 2020, No Internatic^

gh deficit reduction and 
to GDP (C/GDP),

o 125

Q- 100

DRI(1990 Level Case) -SGM (1990 Level Case) A Madial-Macro (1990 Level Case)

NoteiJBfflssions stabilized at 1990 lewI^^POlO with a 10 year phase-in. Revenues recycled into the economy through deficit reduction and 
a 1.25 percent annual decree in E/GDP. SGM and Markal-Macro permit prices are calculated using the rate of change in C/GDP. 

|d Markal-Macro models us^3ata and generate results in five year intervals.

^odd^^^udes that an implicit pfi% of $95 (1995$) per ton of carbon in 2010 would 
^^in. The Markal-Macro^rnojel es||nated $145 (1995$) while the SGM model 

ifal^ut $81 (1995$), 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.

Emissions reductions lead to small reductions in short-term economic growth (GDB^. hut growth 
later appears to recover The burden of reducing carbon and other greenhouse ^^^issions 
leads to short-term reductions in economic growth as measured by nn^Bfhp^<^ediictions. 
however, are not large and, in many instances, are recoveredl^Jater

Figure 2: DRI 1990 Level Case, No Intel 
Domestic Product ||

ional Tra

0.20%

0.00%

-0.20%

g, -0.40%

.0 60%

O -0 80%

Results ftdifi the DRI rhi 
GDP Idss as the emission

resented in Figure 2. The results indicate that there is an initial
ig policy begins to be phased in. These losses cumulate to a

|dss of about 1.0 pep^^f total economic output in the year 2005 — that is, the economy’s 
Ih slows until the size of the economy is, at worst, about 1.0 percent smaller in that year 

H compared to th||)ase case. After 2Q05|^|he eeSnomy actually grows faster than it would
mak||up the lost ground. By the year 2013, the 

en had no policy been enacted. In 
tpared to the “no policy” base case- this

|sent climate^Hange policy and start 
'■"i||d''the point at which it woufi

airs, the economy improves flightly cd 
diff^htial reaches 0.3 percent by 2020, the last year of the model run.Note: Emissions stabilized at i990
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
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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 investment 
(discussed in greater detail below) gives the economy a newer and larger capital s^tdlk: as a result 
the economy’s ability to grow improves until it actually reaches a mode^ hipJgg growth path in 

the years following the transition.

itrast to the 
roduci

Figure 3 shows comparable results for the SGM and Mar^M^acro mo 
DRI model, which focuses on short-term transition issuel^d may, 
larger estimates of GDP losses, the SGM and Markal-MSro mod^^ftiove qui
issues and focus on longer-term prospects. The SGM 
economy of 0.17 percent of GDP in 2015, but the econol 
Markal-Macro model estimates losses around 0.60 percenj 
0.60 percent in 2020.

iiates peak los^— 
ibilizes through The 

80 nercent in 2015, and

The Markal-Macro simulation results show a reducftb®
2010 in the stabilization case. GDP remains belSi 
horizon. The GDP impact profile reflects the^odef 

solution as a set of optimal energy use ar^^chnolo|
rhariintprictir'c anH Hicpr\iint

^nt from baseline in 

3Ut the forecast 
^^resents the base case 
%el prices, technology 

characteristics, and discount rates. Sinqi^ carboj&^nstraiBjspI^ the use of fuels and 
technologies that would otherwise bg.tf)sen, pc^ected Giy must fall. Moreover, since the 

balance between investment and q|il^ptiqnls optimiz^%ithin each case considered, 
economic welfare cannot be increased by an^investrnen^riented revenue recycling scheme.
Consequen^although will a4}u|^g|aaximization of economic welfare under a
carbon cohstiuht does not er GDJIitn the future years.

The two typ|^jlM%dels us%By^^MT offer a similar picture in some regards - both show
mUt that are not very large (even the DRI peak loss isinitial losses ih' 

spread over Jiffer in predictable ways, given their structure.
DisequilibjEpmniacrb^p®l|5Such as DRI, tend to identify deeper transitional losses and steeper 

■ ■ ......................................................................................................................................................-...............................................................................................................................................................................................................

fm effects and se||;^^^nomy stabilizing after a more frictionless adjustment. However,
transitigiial rebounds. Cojrnptft^^ general equilibrium models, such as SGM, see more sanguine 
shor'^*" ...

jM model is less flpdhle than some computable general equilibrium model because it does 
low instantaneougishifts in capital. TheJSGM rtiodel maintains vintaged capital stock in the 

sector and rqtifSs old capital only ^et^it ca^ot cover operating expenses or reaches its 

pfime. JJhis^feature allows the analysi|\to incorporate the costs of reallocating capital 
‘|jr§c!e||llfialysis by Dr. Robert Rqgeftq and Hr. Dunkin Austin of the World Resources 

afhined 162 analyses of climate change policy 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 C02 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^ase, N
Trading

Gross Domestic Product

0 00%

•5 -0 20%

-0.40%

-0.60%

■0.80%

■ .00%

2010

Markal-Macro

j________i

Note: Emissions^stebirizfcd'^atlt^^^^^^^OlO witH^nO year phase-in. Revenues recycled into the economy through deficit reduction and 
assuming a l./25.percent annual

ji:-'#■

Unemployment and Injj^tioh. The effect of the emissions stabilization policy results in 
jximately a 0.2 pefientage point incr^&^v^n the|Unemployment rate from 2001 through 

ifewith a peak iu(;^ase of about 0.4 pem^age ]l»ints in 2015, as estimated using the DRI 
’’lyhe unerf^>^ment rate first rises as'^P fii Is, but then returns to its pre-policy level by 
is^po^^n Figure 4. The inflationTratefmcre^es by about 0.3 percentage points until 

2^^^^lS%red by the annual rate of change in the Consumer Price 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

S'
t

Note; Emissions stabilized at 1990 levels in 2010 with a 10,|eS phase-in.^^venuel 
assuming a 1.25 percent annual decrease in E/GDP,

le economy through deficit reduction and

Rate mi Si|

Figure 5: DRI 1990 j|pel Casej^i^p Internajllbnal Trading - Inflation
^ il# 

i43sS£jS

-A.

I
S 0

pil

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 kev 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^pjf the 
several revenue recycling options examined, promotes savings, which h^sts tWMvestment.

gins to exceed 
^lly

The DRl model suggests that investment under a climate chaffge poli 
investment in the baseline by 2006, as seen in Figure 6. Bffl^time th' 
implemented in 2010, investment exceeds the baseline bySibout $50MMohs 
difference rising to about $100 billion in 2020. Person^®onsumi^^ Experl 
the other hand, remain below the baseline level throughlMihe.,^^cast period, 
by about $80 billion in 2008, as seen in Figure 7. After’^p^^Sh in ;raaually
moves toward baseline by 2020.

Figure 6: DRl 1990 Level Case, No Int; vestment

5.00%

4.00%

3,00%

-1.00%

-2.00%

i^s^a^^:iri990 levels in 20I0 with a 10 year enues recycled into the economy through deficit reduction and

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
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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

0.10%

I -0.10% 
0)

i
I -0.30%
i,
I -0.50%
0

d
§ -0.70%

1
c -0.90%

....A........... ......

A.
liisS

Note: Emissions stabilized at 1990 levels ji 20 
assuming a 1.25 percent annual decrease;Tr£Ei;Ql

The paths 61 
depend critical!^ 
allocation ofe^^gj 

Reserve. These sensT’“ ’

ath a 10 yeafjp^^rin.

igy
lities recycled into the economy through deficit reduction and

ftion andasg 
gumptionslL 

its arl

t following the imposition of a climate change policy 
[g the manner in which revenue flows related to the 

iSged and the conduct of monetary policy by the Federal 
discussed in a later section.

AmongzfueLs. demand fon^^^mbears the brunt of greenhouse gas stabilization Table 4 presents 
the^j^ects of carbon-lirrulin^olicies on the economy’s energy consumption and fuel mix.

the DRI model, tdfal energy consumption falls from 105 quadrillion Btus (quads) in the 
b^^ifease in 2010 to yjfvel of 88 quads uitdf%he F^icy, a reduction of 16 percent in that year. 

), energy coisiimption in the econom^as diclined by 20 percent, from 109 quads to 87 
teryg^^red to the base case for th^year| The table also shows comparable results 

model, when the 1990-1^'el emissims freeze produces a decline in projected 

energy consumption 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 
International 

Trading

Base case 1990 Level Case, 
^o International 
^ Trading

DRI-DRI Energy

Total U S. Energy Consumption 

Natural Gas 

Oil 

Coal 

SGm

Total U.S. Energy Consumption 

Natural Gas 

Oil 

Coal

Markal-Macro

Total U.S. Energy Consumption 

Natural Gas 

Oil

Coal .fk,

DRI-NEMStiS:'"'
-

Total U.S. Energgi,

Natural Gas .''rp

5.6

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
Note; Emissions stabilized at 1990 li 
assuralfl^ 1.25 percent annual decrl

I
ferkal-Macrdfand SGM demonstrate-=t|at darfijpened energy consumption and reduced

^10 with a 10 year phase-in. Revenues recycled into the economy through deficit reduction and 
/GDP. SGM permit prices are calculated using the rate of change in C/GDP. DRl-NEMS data are

Ml

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



DRAFT-May 19,1997

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 transportation 
demands and more limited technological prospects for serving it, while t^sport^bh choices do 
not take into account price expectations. This is in contrast to DRI’s tr^^ten^w the utility 
sector, which is relatively forward looking when examiningjiel choii^

Table 5: 1990 Level Case, No International Tra
Reduction by F

2010

DRI-DRI Energy

Natural Gas

Oil

Coal

SGM

Natural Gas

Oil

Coal

Markal-Macro

g — Perc issions

20211P

Mil

Natural Gas

Natural Gas^ ‘-tf:,.--;

Oil

r4;_..V: VI

n/a

n/a

n/a

8

28

65

3

18

79

-4

15

80

n/a

n/a

n/a

NolpMmissions stabilized at 1990J^vels in 2010 with a 10 year phase-in. Revenues recycled into the economy through deficit reduction and
ii;j|iuinigg a 1.25 percent annual ^crease in E/GDP. DRl-NEl^Jdm| are fprt|coming.

:ent of total emission reductions in 2010^demand sidefSfccording to DRI, about|16 pe 
iiLthe/ej^tnc sector due to fuel switching ^

reduced demand for trShs}5brtati<ih-and 19 percent come from reduced
d decreases in demand for electricity, 26

"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

Commercial

Industrial

Transportation

Electricity

SGM

Residential

Commercial

Industrial

Transportation

Electricity

Markal-Macro

Residential and Commercial
Industrial

Transportation

Electricity

DRI-NEMS

Residential

Commercial

Industrial

Transportation

Electricity -4S%

^ ...

Note: Emissionsiltabilized at 1990 lej
assuming a I /^|erc^tsannual der"‘'-“

forthcoming.

l|^with a 10 yeSf^jiM^^plSvenues recycled into the economy through deficit reduction
fife. The SGM moddSl^ot generate data by demand sector. DRI-NEMS data are

and

Thus, across 
emissionsiiSlffained uh1
coal, ^ducing coal us 

^ emissions in the c 
h the substitution!

en vie\ve|[jfrom different perspectives, the center of the reductions in 

^dest strategies moves toward reducing utility consumption of 
ity boilers is generally the largest, cheapest option to reduce 

hprhy. This is accomplished through better operating rates and 
gas-fired combined-cycle units for coal-fired units. The implicit price

;bon obtained in most model runs is ySu^y th
ieity baseload^he range of carbon val^s

‘^ii-fired units are fairly oldMd al 
iftJ,^|Msist of fuel and operating'^ncraainl

price“oFcbal, 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.

ne that accomplishes this transition in 
nerally about $100 per ton — is as high as it 
ady fully amortized. Thus, their product 
ance expenses but not capital costs. The
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International trading of carbon permits among the Annex 1 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 solutions across 
national boundaries.

In brief, under a system of tradable permits, a country could either redi 
additional emissions “rights” (i.e., permits) from other counts. Cod 
reduce emissions that cost less than the going permit nrice^^m'd have 
emissions and sell their “right to emit” for cash. Countr)^hat had 

reduce emissions (that is, reduction options that cost mom than t 
emission permits. The forces of supply and demand w^ 
incentives would push the trading group, as a whole, to it 
reductions first. As a result, it costs less for the trading g 
emissions levels, than it would for each country to redi|pe'unili 
levels. Such a policy, of course, raises a variety of leg§l and in: 
how it would be implemented with certainty. The'Slffi&.are

ns or purchase 
opportunities to 
g to reduce 
illations toy

lase 
ffi-ket

simple assumption is made that the policy worp^P 
carbon are identified and traded.

.m

rmit pri 
permit price 

,e least cost emissions 
lole. to reach the target 

aissions to the target 
stions regarding 
here: instead, the 

id leas^^st approaches to abating

Using the SGM model, the lAT model^itwo int^ational^^^^^cenarios. In the first, it 
examined the affects of establishing^;fegrmit in^Pt amori^he United States, Canada, Western 
Europe, Eastern Europe, Japan, thi@j'Sner Scmet Unior------ IS*---------SU), and Australia (collectively
known as Annex I countries), Inple secondfsifnario,it^amined the effects of Joint 
Implementation, that is, est^s^g a wideiiplSi^&ket that includes the rest of the world. 
These scjpaja#j

over the bas,Q|iiieli

pe comt 
llltarting'’

^scenari(^inSMi each of the Annex I countries independently 

i*f^nario for stabilizing carbon emissions; that is, stabilizingimplemSfei^"
emissions at4
deficit, and und^ffi^^^^ption'^jpi^el-ate technological change (i.e., a .25 percent increase

?els in 2OT^®i,|^gen year phase in, where revenues are used to reduce the

Intematidfel emission^
lial incre^^in energy or carbon efficiency).

ij^^ls into question one of the basic assumptions regarding 
inteqpional complianc^^^^crforming the estimates. This concerns the case of the FSU.

tarting point” cas^assumes that all countries are restricted to their 1990 emissions level 
they trade. Th^SU nations, howej^er,^willJiave emissions below their 1990 levels for 

|o come. Thu|^nder this rule, they wcBld bemble to sell to other nations their “right to 
their^JO levels, but would norh%e to berform any actual emissions reductions, 

istfc j . j ., « ^ondjfflg reductions” in annual emissions.OBSttrades would not have '
The^T^erformed 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 lAT 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
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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 
Australia each bear real costs for emissions reduction. The losses experienced by the different 
nations reflect the economic assumptions made for them (which are pres^ted in this 
report, in Table 2) and their energy policies to date. Japan, for example^apr^Cted to have 
relatively slow economic growth and already has relatively energy.t^'iS'^>and an extensive
nuclear program. Thus, it is not projected to have strong in the next fe\
decades. Japan has a high implicit price of carbon ($268^f ton) as
reason is that Japan does not have many cheap emissioi^^ redui^^cause theiy rely-e^ter Ifely 
on nuclear power. Western Europe fares somewhat worsilg^^pls economic gr 
projected to be stronger, and its energy policies have beSlIil^^owards coal.

Table 7a: GDP Impacts to Annex I Countries

SGM 1990 LevCiiCase ■Annex I Trading,

2000 2005
jW

2015,It 2020

Australia 

Canada

Eastern Europe 
Former Sovie#niSh 

Japan

Western Europe 

United States

-0.2 %-O.I7%,41m9% -0„0.00%

0.00% -0.429S|F-1.06% .;?n08%I# ■
0.00% ,i,.o.qo% 0.00% ^■fe».^QiQc^(SiOjpo%

0.00%’i*i0;0li^P''" 0.00%

i.rO.63% -0.43% -0.29%

-0.44% -0.18%

5% -0.17% -0.15%

Annex I Trading 
Corresponding Reductions)

0.00%*s

2005 2010 2015 2020

0.00% -0.I0% -0.27% -0.22% -0.14%

0.00% -0.14% -0.36% -0.31% -0.24%

0.00% 0.04% 0.33% 0.33% 0.30%

0.00% 0.11% 0.54% 0.60% 0.49%

0.00% -0.07% -0.16% -0.11% -0.05%

0.00% -0.10% -0.34% -0.20% -0.07%

0.00% -0.05% -0.13% -0.13% -0.10%
Note: Emissions.stab‘ilized1it*l$90l^lfin^0l0 with a' lO year phase-in. Revenues recycled into the economy through deficit reduction and 
assuming a .J ;25 percent annual deCfea^j|ijCi<3pP.

"#|F
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Table 7b: GDP Impacts to Annex I Countries, No Trading v. Annex I Trading

-SGM 1990 Level Case

Australia

Canada

Eastern Europe 

Former Soviet Union 

Japan

Western Europe 

United States

2000

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

2005

No Trading

2010

-0.17% -0.49% -0.37% -0.21%

-0.42% -1.06% -1.08% -1.10%

0.00% 0.00% 0.00% 0.00%.!

0.00% 0.00% 0.00% 0.

-0.23% -0.63% -0.43% -O.Jl

-0.19% -0.67% -0.43% -0.lt'

Annex 1 Trading

(With out Corresponding Reductions)

2000 2005

““-0.15% -0.14%

-0.20% -0.19%

0.00% -0.06% -0.15% -0.17% -0.15%
Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Reve|jj||^recyc(i® 
and assuming a 1.25 percent annual decrease in C/GDP.

0.00%

0.68% 0.49”/,

0.00”/o

O.OOY, 0.00% -0.0 

0.00%

.00%

06”/o

-0.16% -0T5% -0.09%

-0.08% -0.10% -0.10%
economy through deficit reduction

the most severe in Annex 
ot as energy efficient as the

In addition to a high permit price, near term;GDP loss 
I. This occurs because Canada is alread^ess carb^
United States. The carbon to popula^^ratios i^Canada ^®^t 17 percent below that of the 
U.S. levels throughout the baselin||^|ection,p#iod, whi^its energy to GDP ratio is about 46 
percent higher. Canada relies moreJi^vily on;:|ion-carb^ysources of energy, such as 

hvdroelectrical eeneration. .hydroelectrical generation. 

Table 8 shyiHS^ impM
countries|l|^ Joint 1

carbon •'by‘'e^htfy without trading, trading with Annex I 
ptojion 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

No
Trading

Annex I Trading Joint 
Implementation

Annex I Trading Joint 
ImplementationTrading

without
CR

without
CR

with without
CR A., CR

Without
CR

Australia 

Canada 

China

Former Soviet 
Union

Eastern Europe 

India 

Japan 

Korea 

Mexico

Western Europe 

United States 

Rest of World 20

CR=corresponding?^eductions.

Note: Emissions stabilized at 1990 levels in 20l.^pth a 10 year pltKe-in. ReventleSi'fecycled into the economy through deficit reduction and 
assuming a 1.25 percent annual decrease iit * indicate^J^l|^^is blgji|(^cause the country is a non-Annex I country

The Unite 
because it h^s 
regions’ and its

ows smalls 

eap ca^C
^t losses than Japan or Western Europe predominantly

___ atine opportunities. Its energy prices are lower than these
ake a^^^^ppf steps to promote energy conservation and reduced 

fossil fuels j^^llitfrep^|%jPornmS|place elsewhere. Thus, it is somewhat easier for the United 
States to reach emissioMal^fethan other regions, which have already “picked the low fruit.”
UndfpWiex 1 trading ^^^^^esponding reductions,” the implicit price of carbon falls 

dr^j^tically—to $56 in 2Ql(^nd $50 in 2020. All countries gain through these lower permit 
p^^, because as a whSfe they achieve sta^ili^atioij,.at 1990 levels more cheaply. The source of

Mm opean nations. The implicit price of carbon 
nations to pay for carbon abatements in 
slow economic growth) than to pursue

£heap emissionltis the FSU and the Ea^rn Eil 
■*|i|use i|^|eheaper for all of the indusf^lizec 

tipi^ritit^|Mue to lax environmental standards ^
d^^^Bli^Tons 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
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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

(2
"SI
(T
O

Annex I Trading-1990 Level Case Annex I Trading-90% of 1990 Levels

Annex I Trading-110% of 1990 Levels -*<-Joint Implementation-1990 Level Case

Joint lmplementation-90% of 1990 Level Case Joint Implementation-110% of 1990 Level Case

sm
Note: Emissions stabilized at 1990 levels jn 20J|^ith a 10 yet^p^^Vm^ 
assuming a 1.25 P|rcent annual decrea5e|in||G/00P. ^

r.;? •„

'■'nues recycled into the economy through deficit reduction and

Joint Implem< with de^kt^mn^iieountries reduce the costs o f permit prices even further.

$20 in 2010 an#
Joint implemehtatibhy-->emissio'l^adihgon a global scale - reduces the permit price further, to

(with 'Gpii^ponding reductions). If corresponding reductions are 
not requk^Ke impli^^gltef car^n falls to $9 in 2010 and $12 in 2020. Under this broader 
marketffor tradeable erhissipn^j^rmits, however, the FSU and Eastern Europe lose their

lly on permit salesi^lcifically. Joint Implementation encourages China and India to
their use of coal p’d enter the market as emissions permit sellers.

f

|<? REJ^SRS: lAT is still in the prdeess ol|aking the lower implicit carbon prices
and using them as input t(y4imullte macroeconomic conditions under DRI. 

^vever, 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 lAT 
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) effe^t^n 
international trade; and (7) Federal Reserve reaction assumptions in theJ^y

ition case in
bJo improve

A longer period for implementation, from 5 to 10 years in ti 
2010. dampens negative effects on GDP while delaying imp 
GDP effects. The lAT examined differing effects on 
implementation period for the stabilization “starting po^ff seen; 
Figure 9. A 10-year implementation or “ramp-up” peri® 
maximum GDP loss of 1.19 percent in 2008 and a returni|§ 
hand, a 5-year ramp-up between 2005 and 2010 results i ^
2010 and a return to the baseline in 2016. Thus, shorteiltta 
pronounced economic cycle in response to policy-ajharper do

Trading'Figure 9 : 1990 Level Case, No In|^^|it>; 
the Length of the Implementation

>t*‘Timing^

......................

hese
2000 and 20lT»|^^pin a 
line in 2014. Onme other 

of a 1.96 percent loss in 
a result in a more 

teferred recovery.

sitivity to 
mentation

1 00%

0.50%

s .

1 -i:^

-2.00%

-2.50%

■3.00%

_ * * I' . - 5-year Ramp 10-year Ramp - Delay to 2015

Note: Th'esS'sihiulations were conducted using DRl and the NEMS Energy Model and they do not conform in detail to those conducted using
DRI and the DRl 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 severe) to a level 
equal to 110 percent of the 1990 emissions level (that is, to a target of 1 ,^72 milli^^ons as 
opposed to 1,338 million tons), then the DRI model estimated that peri|ffl|n(^^rop almost by 
half — to about $50 per ton of carbon, while the SGM mod^^ropped^SW^^to $37. The very 
large decline in the implicit price of carbon reflects the fa^^S additi^B^B||®ns reductior 
are progressively harder to find. On the other hand, a moip^stringent^^^^ptSiifefreezes 
emissions at 90 percent of their 1990 level in the year 2||| and b^M, leadl 
of carbon of $200 per ton in 2010 and $150 per ton in 2^^^^^fting to the DFGfl^SPThe 

SGM model estimated that permit prices would be $145^d S183Jn 2010 and 2020, 
respectively. Table 9 and Figures 10 and 11 describe the^*^;Jfc^^^f these results using DRI, 
SGM, and Markal-Macro.

Table 9: Sensitivity of theTnf

to the Stringenc##the

DRI-DRI Energy

W 200Carbon Emissions 90% of 1990 Level Case, No 
International Trading

A

evelCaS^BJl

Carbon Emissions^ 10% ofl990 Levgjjg^e 
No Internation^rtading

SGM

Carbon Emission:
International Tradingf;®'
Carbon Emissionsi|'t|sli,^^|l‘;|^XgSiase, 
No Internationaiifr’ading

ir-
Markaj|||lacro
CaJ ^Emissions 90% of 1990 lMiTJC No 

lOlB! btional Trading ^

Emissions 110% of 19^ Level Case. 
|rnational Trading

207

■a
pliaseMi^wM^enues recycled into the economy tl'Wgl' del 

' " are calculated using the rate of change dvC/GD|
St reduction and assuming a 1.25 percent annual decrease in
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Figure 10 : Sensitivity of the DRI Implieit Price of Carbon

to the Stringency of the Emissions Target -2010 to 2020

150

Q- 100

DRI (1990 Level Case) DRI (110% of 1990 Level Case) DRI (90% of 1990 Level Case)

# AT

ffi!'
Note: 10 year phase-in with revenues recycled into thfgconomy throu^ deficit reduc^OT and assuming a 1.25 percent annual decrease in
E/GDP. ”

Figure 11: Sen|^mty of t|||;SGM U^plicit Price of Carbon

to the Sb^|gi|y of thejmglnrTarget -2010 to 2020

.........‘ij

-r

-SGM (1990 Level Case) - SGM (110% 0(1990 Level Case) - SGM (90% o( 1990 Level Case)

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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|lset in motion 
^oing level of 
suit is

sion makers^

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||hcit price of 
carbon falls after 2010. This is because the initial price increase is large^ougly ' ' '
a series of capital stock improvements, particularly in utilities, that redi 
emissions by enough to allow the implicit price to fall in th^mture. 
predicated on the idea that future price expectations could^K^rong. In] 
had perfect price expectations, the implicit price of carb^pvould liej 
two values over the period.

It is no surprise that the 90 percent of 1990 emissions c^S^R in a more severS^lBfffie of 
GDP in the transition period. But what is surprising, and^^^^^^le, is that this scenario also 
has a greater long-term potential for economic recovery^A^ shown in Jjgure 12, GDP declines 
to a peak loss of 1.9 percent below the base case in 20C^ It recovCTS base case level in 

2013 and increases to 1.0 percent above the base case;;ift»2020. The lonp*lerm rebound effect 
results from a greater amount of revenue recyd 
pushes interest rates down substantially andAi^s ul

t- -s ■
This result is questionable. The DRI mof el, as di^ssed'

len confrohred with

gductio^^^ebt retirement), which

^ing, either throu

;o depicting large effects of 
large implicit price of carbon 

leficit reduction or by grandfathering 
«,|,x produc^feuch higpr levels of investment and a higher 

long-term growth path. Thejcealilv is prob|pl^mje^Kderate at both ends. In essence, this case 
appears toip^e ability of^e-^del to rn^^^

interest rates on investment. Thus, 
and, in turn, large amounts of forq 
these new property rights to ft

se revenue flows.
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Figure 12: Sensitivity of GDP to the Stringency 

of the Emissions Target

1.00%

0.50%

0.00%

o -0.50%

-1.00%

-1.50%

-2.00%

1990 Level Case 110% of 1990 Level Case 90% of 1990 Level Case

Note; 10 year phase-in with revenues recycled into,
E/GDP.

of 1990fe 
-while t(?
stabilization.

nomy thro^ugh deficit reduc
if"*

.#1

m and assuming a 1.25 percent annual decrease in

The portion^total emissd|i|E^pctions oil in both the 90 percent and 110 percent
i;^e, No^l2|f^^^wl Tradinlfih^ases only slightly-about 5 percentage points- 

eduSiq^^^^natural gas change significantly. In 2010, under 

..^.,^.,g*.,^ercent%|
(thatl^Karget of 90 percent of 1990 emissions), about 24 percent 

^e from^tural gas. This occurs because the substitution of gas for 
gh to achieve the bulk of the 90 percent (more stringent)

Actions must be found, which forces the burden to be spread 
pff and sectors.

percent increase^ 
of total emissiort^e 
coal in el^fric utiliti^if^
targeh^Additional emis 

Ivenly among fuel-

ing a revenue reeycling option that leads to investment in energy efficient capital leads to 
npact on the economy during the transihhn arm greater returns to the economy in the long 
^^lAT4p^Kd at a number of reveritiMecycling policies in addition to the deficit

•? A I "
^^^ese options are depicted-iaT^igurMl 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;
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• 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.

Figure 13: DRI 1990 Level Case, No International 
GDP Sensitivity to Revenue Recyc;il®Optr -j

0.20%

0.00%

-0.20%

-0.40%

-0.60%

-0.80%

- .00%

-1.20%

Note: Emissions stabili;

Grandfathered Permits 
-M-Auction. 100% Business (marginal rates)

Jevels in 20

Auction, Deficit Reduction 
Auction, 40/60 Split (marginal rates)

-Auction, 100% Consumers

®ear phase-in. Assuming a 1.25 percent annual decrease in E/GDP.

According-ifo the lA
have ffie most positive ef

-------

Ine.

e revenues generated from the implementation of this policy 
|en returned through either the deficit reduction plan, 

athered permits, opP^bWsiness through lower taxes. Revenue recycled to consumers, in 
case, result in a greater and longer-term reductions in GDP, when measured against the

■<4

omic outcomes are all those associated with 
ction leads to lower interest rates, which

X horn 
e^ti

enue r^jggliig options that lead to bet&r ecc i 
■mv^biienf and capital formation. Jgejidit re j

of capital and facilitates 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 investmentin the 

economy. ^
Figure 14 : DRl 1990 Level Case, No International

Investment Sensitivity to Revenue ing O

Note: Emissions stabiliztl

5.00%

^ 4.00%

« 3.00%

2.00%

r 1.00%

£ 0.00%

-1.00%

Auction, Deficit Reduction Auction, 100% ConsumersGrandfathered Permits

Auction, 100% Business (marginal rates) -w-Auction, 40/60 Split (marginal rates)

wels in 2oi'6ii'ii yeiir phase-in. Assuming a 1.25 percent annual decrease in E/GDP.
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Figure 15: DRl 1990 Level Case 

Consumption Sensitivity to Revenue Recycling Options

0.20%

I 0.00%

“ -0.20%

-0.40%

™ -0.60%

-0.80%

-1.00%

o -1.20%

1.40%

-1.60%

Grandfathered Permits Auction. Deficit Reduction Auction. 100% Consumers

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

Note: Emissions stabilized at 1990 levels in 2010 vvith^atKl year pli^|in. Assumingjy.25 percent annual decrease in E/GDP.

But the economic effects of these^^cling pMons musfbe separated from the economic effects 
of carbon limitations per .ye^Tl^lis. econoimi'cfai^^^can make the case - and models are 
often strucft^dto demonSTOt|iiAhat capiffiCa^^^^ taxes could improve long-term economic 
performane^^^df^^*’ t^^^MaMt|iese eff^^the 1990 emissions freeze accompanied by the 
use of any'permft^^^on re^-fe^^roreduce the deficit was compared to a conventional increase 
in the nersonai^iild^^^tax to acT Jinparable level of deficit reduction.
An increasemJflii^^^^^^omeliWfesults in smaller economic losses and a more prompt 
economi©ifebound th^^^^^^equivalent” carbon reduction policy, as shown in Figure 16. 
Thus, J/ffile revenue rec^^^^^ions can affect significantly the outcome of a carbon-reduction 
pol^' the gains they crf|!^^ unrelated to carbon reduction itself

#
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Figure 16: Comparison of Deficit Reduction to Personal Tax Increase:
Effects to GDP

0.40%

0.20%

0.00%

-0.20%

S -0.40%

a
g -0.60%

■0.80%

-1.00%

1.20%

1990 Level Case Personal Income Tax Case

year phasgm. Assumin .25 percent annual decrease in E/GDP.
I

Note: Emissions stabilized at 1990 levels in 2010

Technological progress cari^i)k.^v helpfulr'b^M^iJBlong term. In its analysis of technology, 
the Markal§|[fe.o model^^^^ to deterrhmji^hether higher levels of energy to GDP 
('E/GDP'yfii^ifare realiilij^^hi^nalvsis assumed two benchmarks for technological

le annuahltei 
Sm the leve^

tate improvement in the economy’s efficient use of
„percent found in the EIA7AEO projections (found in

levei*i^l .25 percent. In the second case, this improvement in

progress, im 
energy was incfea|^ 
the “no poli|;y^i
energy efficiency wa^^^^^^o 1.75 percent. These two benchmark levels were obtained by 
examimifg the historical tetCrdpnd engineering estimates of potential technical progress. The 
poi^pf the analysis wa^i^Mo determine not only what effect technical progress might have on 

jonomic effects o^limate change policy, but also whether these rates were themselves 
ically feasible.

in improvement in the energy intensity of 
P in energy per unit of real output, can be

|ing to re^^from the Markal-Macro%pdelJ 
ifrclilt InOTally, or a total annual degljn^of T 

aclTte]@dJ^thout 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 pro||e, assuming 
that there is no overlap between CCAP emissions and energy reduction ^timatesiOTS the DRI 
Energy model baseline.

A

A

KBS

1 the annualThe Markal model demonstrates that the higher technologjif|g§ase 
rate of improvement in energy-efficiency of 1.75 percent^K more di|
Specifically, this higher level of energy savings cannot ^achieve^^rouglil 
best technical practices alone. Thus, new innovation m^^ccu^Pwe are to n^'e heyotiil tlie 
1.25 case. To achieve the 1.75 case, a new set of advanlla^^^ efficiency teduwH^fe was 

added to the pool of technologies. These are part of the S^H^^erch portfolio. Some of these 

technologies are aggressive in their scope: For exampl^ffic average'fiiel efficiency of new cars 
entering the vehicle fleet in the year 2020 is 33 miles galloncase, but rises to 55 
miles per gallon for new cars entering the vehicle^fl^^^he 1.75 were all deemed
viable in an outside peer-review of the DOE |^^r^n. The-lAT will^^^rculating the 

technological assumptions necessary to acMeve separate paper.
Rather than use the specific technologic^?assumpfiti>hs defe^^^m Markal, the I AT represented 
technological progress in the DRI mopPby targeting a 1.7^^fcent annual rate of energy 
improvement in the economy for supplf and qrS-use techy^logies in all sectors. For residential 
and commercial sector space heap^/cooling’and wateid^^ating, DRI assumed improved 

performance^and cost characteripfcs for vOTou^jheatmg and cooling equipment types and 
allowed th^odel to choosf&pTtimal tec^i^ogies. The model selects equipment based on 
life-cvclel^^^mimates?wffii^^iude a “first-tost bias” that weights up-front capital costs
more heavilMl 
Markal.
For all other-j^SS®

re fueP PpMS is comparable to the higher discount rates used in

sector energy end-uses, the DRI model uses estimates of 
the averagetfficiencj%faHffiiei^and retrofit equipment purchases to determine fuel use 
requirements. These averiSgeiiefiiiciencies were increased to reflect improvements to technology 
per|j^iance and higher ^^e^f diffusion for more efficient technologies. No changes were 

I to the rates of capital stock turnover and replacement.

r, when possible! the rate of improvement in lergy-efficiency that lAT assumed was
Jtq the eqqj^ffhy’s carbon-efficiency'fdbpurp|ses of modeling. That is because earbon is 
jfp{i|tate‘t^rget. But not all models^it^anjoe m£gaged to this parameter. Nevertheless, the 

inee^in the results of the two specifications is not large.

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 lAT “starting point” case (assuming 1.25 
percent annual efficiency improvements), the implicit price of carbon in the two models is $95
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and $145 per ton in 2010 and $125 and $130 per ton in 2020, for DRI and Markal-Maero 
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-Maero respectively.

Table 10: Sensitivity of Implicit Price of Carbon (1995$) 

to Rate of Technological Change -1990 Level Case, No International Trading

2010

1.25 Case 1.75 Case.J,

DRI-DRI Energy 

SGM

95

81

Maikal-Macro 145
Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. RevenrSlS 
permit priees are generated using the annual rate of change in E/GDP. Markal-Mactt 
C/GDP. The SGM 1.75 case is forthcoming.

The peak GDP losses change accordingly, as shown ir 
peak output loss of -0.6 percent occurs in 2005, and the'econom 
path by 2012. The economy’s shift to a higher grpvy|hi|)|l^ is also 
result is more believable, because it is achiewdShfol^,,, 
revenue recycling that raises savings and fosters invep^ 
recycling falls dramatically as does the implicit priee'of t

1.75 Case

[to the economy through ition. DRI
es are calculated using the rate of change in

output gains may be somewhat overstate, because they do
tihn

the DRI model, the 
pre-policy growth 
ounced, but here the 

^logica^^gress rather than 
iCMfc level of revenue

e risk, however, is that these 
I count for the cost of the

investments needed to reach the hi^^^ate ofTphnologi^* progress. For example, firms will 
have to perform R&D that might^^fact them*from otl^k&D tasks. If other R&D in the 
economy fell as energy- andxarben-relatedfe^D w^fberformed, overall productivity could drop 
and offset t^^onomy ’ s growth^^^^pf Alternatively, firms might increase total
R&D efflbiMtlikave th^|gbndmv with fevfef resources to do other things. While it is likely 
that these'*effe^'^ej^econ^-1br||^^hen compared to the effects of the improvement in carbon- 
related efficie*hcy^^|;are stilPa^^l^i^ the analysis.

itH:'
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Figure 17 : Sensitivity of GDP to the Rate of Technological Progress 

DRI 1990 Level Case, No International Trading

0 60%

0.40%

0.20%

0.00%

-0.20%

-0.40%

-0.60%

-0.80%

■ 1.00%

-1.20%

1990 Level Case (1.25 E/GDP) 1990 Level Case (1.75 E/GDP)

Note: Emissions stabilized at 1990 levels in 20 recycled into the economy through deficit reduction.e-in. Reve

These resute:indicate how implant technptogiGa||(^ogress is in the long term. A substantially 
higher rate 'Q^bhnologi^^f|i^js affect^tfpft-^rm results only modestly. But it is capable 
of moving%^^lysis sighifica^Monce its effects are allowed to accumulate.

' lead to reductions in other pollutants of direct economicReducing carbon e
benefit.
NO'^0'0 READERS: is still in the process of estimating collateral environmental

experieh^d bv the United StateS^'B^handfcapping energy-intensive industries in
need not be large. Thgre i^wid|^read and legitimate concern that forcing an 

imptffli'^wgy price increase on U.S. producers will disadvantage them substantially through 

trade, particularly with those countries outside of “Annex I” that might not be subject to the same 
emissions limits. While the lAT 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.

33
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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.S. produ^^ If 

exporters from non-Annex I countries do not experience the cost increase':thiit^inex I producers 
do, then they will no doubt substitute their production for aAx I production/ ijiven this likely 
switching of export sources, the DRI model was also run jg^Pfhe assur 
producers experience a cost increase equal to, on averag^li 30 perc^ 
of the U.S. cost increase.

foreign

Figure 18 presents the results under these two cases. TheJ| 
trade is depicted in these runs as surprisingly small. Sorn^ 

reconciled in the DRI model by allowing the exchange ti 
anticipated changes in the exchange rate themselves afl*^not lari 
two assumptions. The small differences are not neeegS^ilv count 
substantial energy price differences and differing^^Mlf^Iital res 
nations that are larger than the price increaseChat res

he carbon-lim^^^^licy on
^^^ge in trade flows is

" it as seen in Figure 19, the
t vary between the 

There are already 
s among trading 

Fes considered here.

MS

Figure 18: Sensitivity of|pTrad^plancii|
^Tlptio Assumptions,

lational Price

-60

1990 Level Case (60% Case) 30% Case

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 19:Sensitivity of the Exchange Rate to International Price
Ratio Assumptions
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Note: Emissions stabilized at 1990 levels in 2010. Keydhues recycledjintb the econoi 
annual decrease in E/GDP. s%''

^ihiismh^ut the
I

rough deficit reduction and assuming a 1.25 percent

reaction of the Federal ReserveThe lA T decided to maintai'^thX)RI assu ___________________ _________________
(Fed) tojpritm^flation aruffmdnges in unemployment in the economy. However, alternative 
views affbutMeMMaL Res^^^Sli^kcan yield significantly different resultsU.S. The Federal 
Reserve reactlHih^flipn in tHe^^^S^del is an empirically derived estimation of likely Federal 
Reserve policy chan^^liprice inflation and the unemployment rate, among other
variables. ItJs*seC!ii#3DJteh^he ®f"proxy for Fed decisions in the model simulations. In 
essence,.ithd reaction fdhi^^mll abate unemployment unless doing so would lead to high rates 
of in^^dn. This reactitM^piion was used in the analysis as the default setting for the 
ass^^^ment of the alterndJ|Vdi(Srget profiles and implementation strategies. This section reports 
oni^et of sensitivity analyses which consider different Federal Reserve actions: maintaining 

|fl/ non-borrowed|feserves at baselindlfyels, dnjd a case where real non-borrowed reserves 
d at baseline^s can be seen from Figi^e 201 
^©hglP^pstibstantial. ^ j

Ifl^Bideral Reserve maintains nominal reserves at baseline, 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

is
he effects of the alternative policy
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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 5 inflation subsides by 
2009 and inflation thereafter is lower than in the base case).The Federal Reserve cg^herefore do 
much to ease the economic transition in such an environment. But, the impact o^^e Federal 
Reserve reaction function fundamentally depends on how revenue recj^^^dl^ affects price 
inflation and the unemployment rate. In cases where price^^^ion ri5'maM;Kigh and 
unemployment losses are lower, the reaction function woul^^Se cred^^HBmliS at a slower
rate, and the divergence between the reaction function n 
case may be much smaller.

Figure 20 : DRI 1990 Level Case, No In|e^^^nal Trading- 
Sensitivity to Assumptions about Feilliral ftlf^rve Policy

ts and th s at ba

0.50%

0.00%

-0.50%

-1 00%

m *■'•50%

Federal Reserve Reaction on Constant Nominal Reserves Constant Real Reserves

nissions stabilized at 1990 levels in 2010. Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent
[lecrease in E/GDP.

jTW <-

1 Funds Rate, the 10-year Long Term Bond
^^Sm the DRI model while both the Federal

^'d 23 show projections of th^ede 
^federal Deficit/Surplus, resj^fitively; '

Reaction 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

£ 2 
S

IL.

I ,

1990 Level Case

Note: Emissions stabilized at 1990 levels in 2010. Revenues recycled in^ftie econon^^ylj^ficit reduction and assuming a 1.25 percent 
annual decrease in E/GDP. ^

Figure 22: DRI 1990^^ilf Case,^o Interry^onal Trading—Real 10-
^ar Longifferm

1990 Level Case

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

^ -150

1990 Level Case

Note: Emissions stabilized at 1990 levels in 2010. Revenyfe#recycled intpfffie eeonon 
annual decrease in E/GDP.

JF

Regional and Sectoral Detajl

Using thejaia
with car^

Reduction iif 
combination of 
end-use acti^j 
fuels. Increased end-ui

lined issudsi:odd, th 
gpoli

ficit reduction and assuming a 1,25 percent

------ _______ rding regional and industry detail associated
mary of this detail for industry effects in given in Table 11.

ated ^^^^^^epiissions in the 2010 time frame will require a 
of en^^^^rem changes: increased end-use efficiency, reduced 

ing twards an increased market share of low- and no- carbon 
or reduced end-use activity tends to lower overall fuel

f while fuel-swi 
, relative to high cSbl

ors low- and no-carbon fuels, such as natural gas and renewable 
fuels such as coal.

;ke impro^ efficiency and reduced'l! 
,fS}l;|b^^1l fuels (coal, oil, and nafural^as

these three strategies, with corresponding 
energy model results (reported in this paper) 
ictivity. In this model, stabilization reduces 

tive to baseline levels. The National
im^^ling System (NEMS) results, run using 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 
Trading

iih International 
Trading

Energy Producers 
Electric Utilities 
Petroleum Retining 
Coal Mining 
Natural Gas 
Gas Utilities 
Crude Petroleum 
Fuel Oil

"Pipelines, ex. Natural Gas" 
Energy Intensive Industries 
Food and Kindred Produets 
Chemical and Allied Products 
Petroleum and Coal Products 
Stone, Glass, and Clay Products 
Paper and Allied Products 
Primary Metals

No trading

-11.6%

-8.8%

-25.9% 39.3%

-19.9% 18.2%

-1.4% 10.9%

-11.8% 2.4%

-13.6%

-7.8%

-1.0%

-0.8»A -0.3%

n/a>fii -10.0%

Note: Emissions stabilized at 1990 levelsdn,20fflivith a 10 yepplias'eH.-
^. ''

Bfiing a 1.25 percent annual decrease in E/GDP. The data for

Energy-intens^elSptis^ries a 
following the

disadvantage by higher implicit prices for fossil fuels 
iB^ilfeccurs because they are displaced through trade - an 

flatively minor — or because the composition of the economy’s output
f polic

effect that DRI dep
changes jpffavor of lef^eSe^|mtensive goods and services. These composition shifts drive the 
industi^?fesults. For sofi^^^^OTies, however, composition may shift in favor of energy 
intejilive industries beca^^m economy’s composition shifts from consumption to investment, 

calls up a differei^mix of goods itself
^ample, a nuin|?|ir of energy intensiv^m^ufac firing and construction sectors benefit in the

Be reduction of the deficit. For example,
^d wood products, and motor vehicles arem

by thfffgjfhulus to investment credfM by
‘ ' iber

1 .P^Si||)lrcent above the baseline in 2010. 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^.S. will be 
26 percent lower in 2010 and 39 percent lower in 2020 when compared ^its nrp^ted levels in 

the base case.

Figure 24: DRI 1990 Level Case, No Interi^|mnal Tra
Key Industries-- Automobiles, Trucks|;aj||d Aircj^ff^ Steel, il|

Aluminum

1.50%

.00%

0.50%

0 00%

■0.50%

. -1.00%

Automobiles, Trucks. Aircraft

annual ^crease in E/GDP.
Note: Emission's stabilized at I'ajfl levels Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent
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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

4.00%

3.00%

2.00%

1.00%

0 00%

New Construction
Cement

Lumber and Wood Products

Note: Emissions stabilized at 1990 levels in 2010. l^^itaifes recycled into the econon^through deficit reduction and assuming a 1.25 percent 
annual decrease in E/ODP. Mt

Mining (including coal, oil and naTOal gas extraction^^^loyment would be 6 percent and 7 
percent lower, resnectivelv^in,tl^e years:||l^^^^^®s are lower than output losses because 
productivity in the indus^pRmerallv ariticiwffi^o improve and the nation’s coal mix is 
proi ecte'i^S^ffiftto more pr 

severe in theft

M

stanlkwest soi
;^coal reserves. These employment losses are particularly 

[.regions.
Electric utilities'experie4c£ smallS|;p^^mtage reductions in output, but their losses are larger in 
dollar termsABliti^^^ydeclinel^W'about $30 billion in 2010 and $52 billion in 2020 when 

compared to the base case$::j|i|ttQleum refining and coal mining also experience larger losses than 
other .d^rgy-related indUM^^u a dollar basis.

les 11 and 12 derironstrate, a number of industries are likely to benefit from the
cJ|hpositional change indhe economy—th^investrn^t inducing policy of reducing the deficit, 
^^piinclude constiAtion. cement, and lum^^r and|vood products. Automobile production also 

fcfrom a.c£^^ policy that reduces thd&eficiland 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 Output 
Railroads and Rail-Related Services 
Pulp Mills

Paper and Paperboard Mills 
Paperboard Containers and Boxes 
Industrial Organic and Inorganic Chemicals 
Agricultural Chemicals 
Maintenance and Repair Construction 
Printing and Publishing 
Plastics Materials and Resins 
Agriculture Foitstiy and Fishing

-1.8%

-0.2%
-0.5%

-0.3%
-0.2%

-2.0% -1.6%

-0.6% -0.3%
-0.1%
-0.8% -0.3%

Note: EmissionShStabiliZ^ at 1990 levels in 201’0^Revenues recycled into the economy through deficit reduction and assuming a 1.25 percent
annual decreaseffiE/Gl^ ............

Regional and El$ 
of the courii^^
Central, and West Nortl| 
150-^25-, and 75-thous

jE^ciS0]0effects of climate change policy on the various regions 
able nWn general, states in the East North Central, East South 

will have proportionally greater losses in population.
ipectively, and employment, 210-, 165-, and 125-thousand, 

^tively, than the othff regions of the country. See Figures 26 and 27. Total non-farm 
byment loss due t^^e climate change^licy i^bout 900 thousand in 2005, but only 400

"^^We New England, Middle Atlantic, and the 
Jns in population of 125-, 110-, and 130

^^is]pe®^ely, and in employmeiit ofjl^25-,^5-, and 65-thousand, respectively, because 
^^^Shge policy implementation.

id in 2010 a ^peconomy starts to 
ie Southwesto'^expected to show longterm
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Figure 26 : DRI 1990 Level Case, No International Trading-
Population

(change from the base case)

Pacific Southwwest

Pacific NorlhMec^^

Central

) Central

South Atlantic

ew England

-0.15 -0.05

S2005 BI2010

Note: Emissions stabilized at 1990 levels in 2010.^gwnues recycledpito the eeonotwthrough deficit reduction and assuming a 1.25 percent 
annual decrease in E/GDP. f

The key to the regional effec^ re|ps on hoghe re^gtii'is recycled to the economy. In the 
policy reviclyed for regio^^^fo^s, reveni^^fo.:i^K to reduce the deficit which supports

incre^es4n^p||ment. th^lhifike change policy favors those states where
savings^
product^Sffii^^ries su]^^^^^^ent in structures and capital goods equipment, and of 
course, thos'^^^^pfoe cou^^^^^^not as proportionally dependent on mining. The 
climate change Bilh^i^i^^cts afc^^^^ed in those regions whose mix of industries favor 

investment .whefe*'the levels of industry production are large and can absorb 
the lossesfifi production mli^^^tries that produce consumer goods.

iiSiir

i#

.■.’ll
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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 C

■__________ Central

South

New England

-too -50
Thousands

□ 2005 □ 2010

Note: Emissions stabilized at 1990 levels in 2010. ^genues recycled into the econom|fthrough deficit reduction and assuming a 1.25 percent 
annual decrease in E/GDP. ^ M

As shown,ip Table 13, alt^u^^e West Soutt'^^ral region is expected to have the greatest 

losses in-m|mr]^mployirilnt^b^^py 5 thousand in 2010, this represents only about 6 percent of 

its total mitiing e,mplpyment On the other hand, the East South Central Region is
expected to lol 
employment irn

thousan but this represents about 22 percent of its total mining

1
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Table 13: DRI 1990 Level Case, No International Trading 

Regional Impacts

Year New
England

Middle
Atlantic

South
Atlantic

East North 
Central

East South 
Central

(

2005 0.85% 0.38%

Disposable Income, % change from bj
-0.08% -0.44% -0.45% M

2010 1.89% 0.74% -0.12% -1.07% -1.33% lyf

2020 2.85% 0.91% 0.06% -1.37% m-1.45%

2005

2010

2020

2005

2010

2020

0.43%

4.40%

9.03%

West West
North Soi

Central Ci

Paciff^ Pacific 
NqrthrWest Southwest

2005 0.25% -0.38% -0.78% -1.03% -1.29%

2010 1.65% 0.30% -0.42% -1.06% -1.80%

2020 2.66% 0.51% -0.20% -1.10%

Total Non-farm employment, % change ftQli

T

-0.84^

0.27%

-0.66%

-8.52%

-10.85%

-14.04%

0.04

Mining,, Oil, and Gas Cmployil^^^^^i 

-8.33% -5i»|«/o -I0#%

-11.62% ^ii7:78%

ly Population^ change froraj^gle case

0.11

}8

9,6:1^- -'■ ■-.1.6^:i3aw;.'-32.48

i^rnms^26.48

36.92

- 2. 0

-16.52.'-2.94

-0.05

m
-77.07

-116.07

-142.48

-0.35%

0.78%

*#^-0.94% 1.2%

base ca^

- .43% -2.11%

SO.54% -6.44%

-4.78%

- .08%

-27.84% 4.25% -8.34%

'ransportation, Communicatiun & Utilities, change from base case

Jy
-25.9f'\«

-3®8s^

4
i-iJ

-8.08

-13.46

-16.07

-8.70

-14.91

-17.89

-1.55

0.30

0.35

-0.39%

0.29%

0.49%

-0.89%

0.79%

0.56%

-0.01 -0.01 0.01 0.04

-0.12 -0.05 -0.05 0.06 0.14

-0.17 -0.11 -0.12 0.11 0.19

at, change from base case

-24.65 -19.50 -21.51 -0.95 -0.56

-32.47 -28.33 -28.50 6.74 17.34

-32.69 -35.25 -41.78 7.28 23.91

-6.49

-5.52

-5.35

Notef'Em ssibns'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

Baseline Emissions

CH4 169 178

HFC PFC 24 n/a

N20 37 34

Sinks -136 -128

Total 95 n/a

2000 2005 2010 2015 2020

150

42

31

155

133

HilB
-1

158

I 13

23

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

CH4 s.. - ■

HFC PFC

Total Reduction

Emissions with Cost Effective Reductions

HFC PFC

Total Other‘S

Reductions Below 1
Note: Million metrictoS
implicit price of^q|^fn

nvalent caltajl^^using 100 year Global Warming Potentials (GWP) (IPCC, 1995). The $70 per ton 
^qsed by uSat prior to generating implicit price of carbon using the lAT 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 toThe 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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T. 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 ^d 
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 ^nd the highest in at least 200,000 years. 
Absent policy interventions, concentrations in 2100 are predicted to reach roughly 750 ppim the- 

-highest in muic llitm 30'rrilllion years.'

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.”

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.
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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). iQOn tt c; ^rPonV.m.o. "mivhn; h-v;-—
^ewft-?=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 Admini.stration Policie.s 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,

. «^this goal will not be achieved.

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
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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
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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 econornists (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 U7S. 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*•#^ah^wtl^ 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.
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IT. 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 narrow, programmatic details.

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

Decisions on this question are needed by June, in connection with the G-7 Summit 
(June 20-22)”and UN General Asserhhly 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 mediuhi 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 approacfr

The availability of various flexibilities (international emissions trading, joint implementation, 
banking and borrowing) ftmdamentally 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 
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 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 
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.



PREDECISIONAL DRAFT 
DO NOT QUOTE OR CITE

5/13

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

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 S02 
controls under the Clean Air Act dramatically overstated costs, due to unforeseenTactors. 
Nevertheless, models can provide insight into the economic costs and benefits of various policy 
alternatives.

The “base case” modeling results 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 ^th the domestic emissions trading

system. •c^
• The Federal Reserve undertakes rctetively 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

n decreasing more rapidly than observed in most historical periods, consistent with increased
/''’Emphasis on greenhouse gas cnu:>:>ivjiis tuiJ energy efficifcin^^.--------------------------

p 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._____________________
THITTLSL uf lliL ccuuum> leiiiains unchanged, which will not occur over the long forecast

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.
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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 is Y 

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 economic 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 auctiorfing, 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 peakingaround 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-investihent.

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 gamer 
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
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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, it is reasonable to speculate that Option 1 would be considered a reasonably strong 
positip^n 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
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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 gamer international support for these AY
proposals will require us to select an emissions budget thatjs viewed as credible. '

_____

sever

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 " 
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 / 
should Ipe Central papt«of our climate change policy. Most rnembers of the “Assisjant 
Secretari^ OTOup”/neliq\^ that a''feclmology of so^ kind shoyl^^ cepnal to-etir
climate ^an^pdicy as wqlh^em^rs of^e groupv^ee^pport Wtnese policies as a
consequence ofSupport fonany of the ehiissions budgets discussed above.

— -
Pursuant to direction, the “Assistant Secretaries group” did not consider tax Jbtfts as a policy 

for addressing climate change.

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

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 
GUtSrdeficit 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., 
C02). If a “sectoral” approach is used, the program could apply to a single sectojvseveral 
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. ~ ^

"Q 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 ^chnologies 
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).

6ftg tlAlthough llicit; aie diffuuiL Hewc amoft^ the agencies^bout,g«rVSmrnent 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.

B. Options

OPTION I: Increase support for technology programs.

Possible policies under this option include:

CTV N

-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 govemmenf 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 adless in designing a transition program are:

prcqruro .—Whether a new, categorical program should be designed or existing programs expanded. A 
new, categoric^ program would limit benefi^o 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.
—Ifowthc piugiam wffl^teractdth 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 wdll 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.
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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% 
below 1990 levels

Option 2 -- 1990 
levels by 2010

Option 3 - 10% 
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]



Table 1 — Base Case with Annex I Emissions Permit 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 -1.0% to -0.1% -0.5% to 0.0% -0.2% to 0.0%

GDP in 2010 about -0.3% -0.4% to -0.1% -0.2% to -0.1%

GDP in 2020 -0.3% to +0.2% about -0.1% -0.1% to 0.0%

-Implied price increase
per ton of carbon in
2010

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

Employment losses
in 2010 (national)

about 200,000 about 50,000- 
250,000

about 50,000- 
1507JDO

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

* Analysis of Joint Implementation (worldwide emissions trading would show lower implied
price increases, smaller reductfonsin 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% to -0.1% -1.0% to -0.1% -0.5% to 0.0%-

GDP in 2010 -0.7% to -0.3% -0.6% to -0.2% -0.4% to -0.1%
GDP in 2020 -0.3% to +1.0% -0.6% to +0.2% about -0.1%
Implied price increase 
per ton of carbon in 
2010

$130-200 $80-140 $35-50

Implied price increase 
per gallon of gasoline 
in 2010

35-50 cents 20-40 cents 10-15 cents

Implied price increase 
per ton of coal in
2010

$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

Employment losses in 
2010 (national)

about 200,000- 
500,000

about 150,000- 
400,000

about 50,000- 
250,000

Decline in overall 
energy use relative to 
2010 baseline

10% to 17%

Increase in 
renewables (2010)

about 15%

Annual value of 
domestic emission 
permits (2010)

about $270 billion about $110- 
190 billion

about $60-70 billion



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%

GDP in 2020 about +0.8%

Implied price increase
per ton of carbon in
2010

about $90-100

Implied price increase
per gallon of gasoline
in 2010

20-25 cents

Implied price increase
per ton of coal in
2010

$50-60

Implied average price
increase for —
residential electricity
in 2010

about 2.0 cents per
-kwh

Employment losses in
2010 (national)

about 300,000-
-400,000

Annual value of
domestic emission
permits (2010)

about $120-
130 billion

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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