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THE WHITE HOUSE

WASHINGTON

May 21, 1990

MEMORANDUM FOR FRED BERNTHAL
CHRIS DAWSON
THERESA GORMAN
BOB GRADY
BOYDEN GRAY
HENSON MOORE
BILL REILLY
DICK SCHMALENSEE

P
FROM: ALLAN BROMLEY B
STEPHEN DANZAN:
SUBJECT: Meeti: of Global Change Strategy Task Force

The Global Change Strategy Task Force will meet Tuesday, May 22
at 4:30 p.m. in Room 340 of the 01d Executive Office Building.
An agenda is attached.

Our work will focus principally on the upcoming meetings of the
IPCC working groups, which begin with Working Group 1 (Science)
this week. Each working group is preparing a policymakers
summary, which will in turn be incorporated into the summary
document to be discussed at the next IPCC plenary meeting in
August. Attached you will find the summary of Working Group 3 on
Response Strategies, which is chaired by the U.S. The summary
was the subject of a meeting of the Working Group on Climate at
the State Department last Friday, and we should have available
for tomorrow's meeting a compilation of the preliminary comments
of the various agencies. Please review the summary and provide
any comments at tomorrow's meeting.

Also attached you will find a statement of the U.S. Policy
Overview on Global Change. It was prepared by the State
Department in anticipation of the White House Conference on
Science and Economics Research Related to Global Change, based on
prior statements of U.S. policy, but was not subjected to
interagency or White House Review at that time. It has
subsequently been revised slightly. This document was also the
subject of review by the Working Group on Climate, and we should
have a compilation of comments on it available tomorrow also.
Although this document will not be discussed at the Response
Strategies Working Group meeting in Geneva which begins June 4,
it will be helpful to have it as support for the positions of the
U.S. delegation.

Please call Marcy Anderson at 6630 to advise of your attendance
at tomorrow's meeting.
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GLOBAL CHANGE STRATEGY TASK FORCE
AGENDA

May 22, 1990

I. Status of IPCC Working Groups and Process Overview

II. Negotiation of Global Climate Change Convention -
Comprehensive Approach on Greenhouse Gases,
Timing, Chairman and Level of Participation

IITI. Review of Statement of U.S. Global Climate Change
Policy
IV. Review of Response Strategies Working Group

Policymakers Summary

v. Future of IPCC and Response Strategies Working
Group
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at 4:30 p.m. in Room 340 of the 0l1d Executive Office Building.
An agenda is attached.

Our work will focus principally on the upcoming meetings of the
IPCC working groups, which begin with Working Group 1 (Science)
this week. Each working group is preparing a policymakers
summary, which will in turn be incorporated into the summary
document to be discussed at the next IPCC plenary meeting in
August. Attached you will find the summary of Working Group 3 on
Response Strategies, which is chaired by the U.S. The summary
was the subject of a meeting of the Working Group on Climate at
the State Department last Friday, and we should have available
for tomorrow's meeting a compilation of the preliminary comments
of the various agencies. Please review the summary and provide
any comments at tomorrow's meeting.

Also attached you will find a statement of the U.S. Policy
Overview on Global Change. It was prepared by the State
Department in anticipation of the White House Conference on
Science and Economics Research Related to Global Change, based on
prior statements of U.S. policy, but was not subjected to
interagency or White House Review at that time. It has
subsequently been revised slightly. This document was also the
subject of review by the Working Group on Climate, and we should
have a compilation of comments on it available tomorrow also.
Although this document will not be discussed at the Response
Strategies Working Group meeting in Geneva which begins June 4,
it will be helpful to have it as support for the positions of the
U.S. delegation.

Please call Marcy Anderson at 6630 to advise of your attendance
at tomorrow's meeting.
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Timing
of
Negotiations on a Framework Convention on Climate Change

Issue to be Decided

When and where to initiate preparatory meetings for
negotiations on a Framework Convention on Climate Change and
when to hold the first formal session of the negotiations,
which President Bush has offered to host in the United States.

Essential Information

One of the main objectives of the June 8 WMO/UNEP Joint
Bureau meeting will be to decide when and how negotiations on a
framework convention on climate change should be carried out.
U.S. policy supports the early negotiation of a framework
convention to be followed, if appropriate, by negotiation on
specific protocols. The WMO/UNEP decision on timing of
negotiations of the framework convention will take the form of
a joint resolution instructing the heads of each organization
how to prepare for the negotiations. An early draft of the
proposed resolution legitimizes such action by noting and
recalling key resolutions and/or decisions previously passed by
the UNGA, WMO, and UNEP. The proposed resolution then
authorizes the WMO Secretary General and the UNEP Executive
Director to convene jointly:

"... immediately after the fourth session of the IPCC, an
open-ended ad hoc legal and technical group to prepare a
plan of action to negotiate a framework convention on
climate taking into account preparatory work for the Second
World Climate Conference (SWCC) and the work of the
Preparatory Committee for the UN Conference on Environment
and Development."

The draft further authorizes the heads of WMO and UNEP:

"to initiate formal negotiations.on a framework convention
through an intergovernmental meeting as soon as possible
after the Second World Climate Conference taking into
account the outcome of the Conference and discussions and
recommendations of the forty-fifth session of the General
Assembly." -

An annex attached to the draft resolution contains a
timetable which shows the first preparatory meeting of experts
taking place in October and the first negotiating session on
the Framework Convention being held in the United States in
December. We assume the latter date refers to December 3 - 7
and/or December 10 - 14. . This wauld position the opening
negotiating session about a month after the SWCC Ministerial,
which ends November 7, and before the close of the UN General
Assembly, which normally .occurs just before Christmas.

LIMITED OFFICIAL USE
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. Proposed U.S. Position On Timing

The U.S. should concur with the view that preparatory
meetings for the negotiations ought to begin in October in
Geneva. Convoking an experts group preparatory meeting in
October would help deflect effotfts by the UNGA and the SWCC to
influence negotiations, since we could then point out that the
negotiating process is already underway under the auspices of
WMO and UNEP. The IPCC, also located in Geneva and jointly
sponsored by WMO and UNEP, would be available to provide
secretariat support and technical advice as needed, thus
reenforcing the link between the IPCC and the framework
convention negotiations.

The U.S. should make a counterproposal on the timing of the
first formal negotiating session, ‘favoring early February
rather than December, as proposed by WMO and UNEP. Since the
U.S. would be hosting this event, it is unlikely that WMO and
UNEP would contest our preference. ,Their only objection is
likely to be that by holding the session in December, we could
probably avoid having to contend with an UNGA resolution
directed at the negotiations. The U.S. would take the position
that once the negotiation prepcom process is underway, further
comment or direction from other bodies is inappropriate.

Early February would remain our preferred date because
February would give us more lead time to handle sight selection
and other organizational .and financial concerns. With this
later date we could also.- expect. to see more progress at the
expert level in the preparatory process. It also eliminates
the need to compete with Thanksgiving, Christmas, and the
holiday season.

Recommendation

1.) That we propose to start the Framework Convention
Preparatory process with an experts.meeting in Geneva in
October.

2.) That we propose to hold the first formal negotiating

session on the Framework Convention on Climate Change in the
United States in early February.

IMIT F E
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U.S. GLOBAL CLIMATE CHANGE POLICY

verview:

The United States recognizes that climate change presents a
potentially serious threat to the global environment and that
the international community should cooperate on measures to
address this concern. We support the negotiation of a
framework convention on climate change to provide the basis for
enhanced international cooperation in addressing this issue.

There remain, however, significant scientific uncertainties
regarding the magnitude, timing, and regional impacts of
climate change. Furthermore, our understanding of the
potential economic consequences of measures to limit or adapt
to climate change is very limited. We thus support enhanced
efforts to improve international understanding of the
scientific and economic aspects of this issue.

Given the significant remaining scientific and economic
uncertainties, we believe it is premature at this time to
implement stringent measures for limiting greenhouse gas
emissions solely to mitigate potential climate change.

However, while we take steps to refine our understanding of the
scientific and economic issues, we support implementing now
those measures which are justified in their own right and which
might also provide climate change benefits. Should an improved
understanding of the climate change issue indicate that further
mitigation efforts are warranted, these can be addressed
through a protocol(s) to the framework convention.
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I rnational

-- We support international cooperation to assess all
aspects of climate change. The United States has been a
major supporter and contributor to the activities of the
Intergovernmental Panel on Climate Change (IPCC), the
primary international forum for addressing this issue.

-- We support the negotiation of a framework convention on
climate change. President Bush has offered the United
States as the venue for the first round of such talks. We
believe the negotiations should begin as soon as feasible
after completion of the IPCC's first assessment report.

-- Like the Vienna Convention for the Protection of the
Ozone Layer, the framework convention on climate change
should include general obligations, cooperation in research
and monitoring, exchange of information, conference of the
parties, secretariat, and provision for possible subsequent
adoption of protocols.

-- Specific agreements on measures for limiting or
adapting to climate change should be addressed in a
subsequent protocol(s) to the convention as our
scientific/economic understanding develops.

ot o8 £t Pnferabendiog:

-- Climate change is arguably the most complex
international science policy issue the world has faced.
Because there remain significant uncertainties about the
timing, magnitude, and regional effects of climate change,
further research is essential.

-- This research effort must be international and
encompass all the regions of the world. To address this
issue the USG is undertaking by far the world's largest
global change research program ($1.1 billion in FY1991) and
is planning to contribute to the WMO Climate Studies Fund
to support increased international efforts in climatology.
We urge all countries to increase their research efforts in
order to advance the world's understanding of this problem.

LIMITED OFFICIAL USE
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-- Although various formulas for limiting greenhouse gas
emissions have been proposed, very little work has been
done on the economic costs of measures to limit or adapt to
climate change. Some preliminary studies show that the
costs of stringent measures to limit greenhouse gas
emissions could be severe.

-- More economic research, comparable to efforts underway
in the scientific area, is needed to reduce the
uncertainties regarding the economic impacts of limitation
measures. The USG is accelerating work on this issue
domestically. We support international efforts to address
this vital issue, for example within the IPCC, OECD, and
other multilateral fora.

-- More work is also necessary on the potential costs and
benefits of global greenhouse gas limitation measures on
U.S. trade and competitiveness as a result of economic
restructuring and the development of new markets for
advanced technologies related to global change.

n 1 m " = "

-- While we are pursuing the serious scientific and
economic research that is critical to any responsible
approach to climate change, we support taking prompt
actions that are fully justified on independent grounds and
which might also be beneficial from a climate change
standpoint.

-- As reflected in the President's February 5 speech,
these so-called "no-regrets" measures include: (1) phasing
out CFCs by the year 2000; (2) increasing energy efficiency
measures, inter alia, through the National Energy Strategy,
Clean Air Act, and new technology development; and (3)
implementing a major domestic reforestation initiative and
seeking to arrest tropical deforestation through
multilateral channels.
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-- We do not believe there is sufficient evidence at this
time to warrant stringent measures, with potentially
serious negative economic consequences, to limit greenhouse
gas emissions. The global implementation of interim ("no
regrets") measures such as those listed above could
significantly limit world greenhouse gas emissions without
imposing costly and politically divisive formal targets.

-- While we supported the Noordwijk Conference goal of
stabilizing greenhouse gas emissions as soon as feasible,
the understanding of what greenhouse gas emissions
limitations can be achieved without unacceptable negative
economic impacts is unclear. Work is continuing
domestically and in the IPCC and other fora to assess the
economic implications of this and other goals.

-- Should an improved understanding of the climate change
issue indicate that specific limitation efforts are
warranted, these can be addressed through a protocol(s) to
the framework convention. Such a protocol(s) must have the
adherence of countries representing much of the world's
land mass and population to be effective.

-- Should the international community eventually agree
that greenhouse gas targets and timetables are necessary,
we would support a comprehensive approach to consider all
greenhouse gas sources and sinks collectively. 1In
addition, we would support implementation mechanisms which
are economically efficient and market driven.

-— We have thus proposed that any such protocol address
all greenhouse gases, their sources and sinks,
comprehensively. We have also proposed that the
international community consider the economic advantages of
a system of international emissions trading.

: Lol Add A Techap) T fer 1 :

-- Within the IPCC, LDC representatives have called for:
(1) the establishment of new funding sources for climate
change related projects in LDCs; and (2) the transfer of

technology to LDCs on preferential and non-commercial terms.

LIMITED OFFICIAL USE



-— The U.S. position is that: (1) existing financial
assistance mechanisms and levels should be evaluated for
their applicability to LDC climate change needs before the
establishment of new sources or additional amounts of
funding is considered; and (2) intellectual property rights
must be protected in technology transfer arrangements,
which should rely to the fullest possible extent on
commercial exchanges and channels.
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DRAFT 5/22/90

U.S. Agency Comments on RSWG Papers:

Proposed General Comments:

0 As articulated by IPCC Chairman Bolin at the February
Plenary Session, both the Policymakers Summary and thg RSWG
subgroup reports and topic papers should pr0v1de.”opt1ons"
rather than "recommendations”. The U.S. delegation should
thus in the editing sessions call for modifications to the
subgroup reports and topic papers to reflect this approach.

o] Discussions related to protoccls to a framework convention
on climate change should be limited to the discussions in
the legal measures paper. Thus the comments on protocols
developed for both the AFOS and CZMS reports should be
referred to the legal measures topic coordinators for
consideration during their meeting.

Proposed Comments on.the RSWG Policymakers Summary:

Page 1, line 14 - change "atmospheric¢ concentrations" to
"emissions"

Page 1, line 44 - Add at end of title "AND SINKS"

Pages 1-3 - Sections 2 and 3 - A number of comments have been
provided regarding descriptions of scientific issues. These
are being referred to the U.S. Working Group I participants for
comment and for ensuring consistency with the final Working
Group I paper. Comments received include:

Page 1, line 46 - add explanation that water vapor is the
largest single greenhouse gas source

Page 2, Figure 1 and following discussion - need to use the
figures from the final Working Group I report

Page 2, line 30 - add explanation of radiative forcing and

explain_thg difference between atmospheric concentrations
and radiative forcing

|
Page 3, lines 23 and 24 - improve explanation of CO2

equivalency and explain difficulties of determining
equivalency

1 Pagg 2,‘11ne 48 - add new paragraph: "In addition to

‘ es 1mat}on of the sources of greenhouse gas emi ] es S
‘ et ‘ . c a Ssions, respornse
: gies must consider the "sinks" available for removing

gﬁses ffom the atmo§phere. These include forests and oceanic
phytoplankton. It is net emissions, not simply emissions
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sources, that are of environmental concern if the goal is to
limit rising concentrations of greenhouse gases. Sink
expansion may often be a less costly means of accomplishing net
emissions limitations. Sink expansion may have important side
benefits such as protection of biodiversity in forests and
protection cof phytoplankton from aguatic pollution."”

Page 3, line 3 - add "net increases of" after "in"

Page 3, line 34 - Add the following sentences: “Global
economic growth rates, based on estimates from the World Bank,
were assumed to average around 2.9 percent from 1985-2000, 2.7
percent from 200-2025, and 1.9 percent from 2025-2100. Global
population was assumed to reach 9.5 billion in 2050 and 10.4
billion in 2100."

Page 5, line 4 - add new sentence: "The development of
estimates for these and other greenhouse gas sources not
included in the Reference Case is a priority area for future
research."”

Page 6, lines 1-9 - change "centrally planned European” to
"Eastern European".

Page 6, line 9 - add “(see attached Table __ )."

Page 6, line 38 - add following sentences after "longer-term”:
"Different options may be preferred by different nations, and
the identification of these options is not meant to imply that
@hey should necessarily be mandated by governments or by an
znterngtional instrument. Moreover, in many cases the most
effective strategy would be to use economic incentives to
encourage environmentally sound behavior and innovative

responses, rather than mandating adoption of particular
practices."

Page 7, line 32 - add following paragraph: "I
remembered that the identification og tgese op:igggu%gd?gates
the1§ potential usefulness, but does not imply that the
part1cul§r practices or technologies nentioned should
necessarily be mandated by governments or by international
1nstguments. Implemgntation of each of these options should
ggagl?:;ea;écgfoghg é?plegentat%on mechanisms discussed by the
; ‘ . any o h i s
gffect}vely implemented by piovidgngsgpgggég?:tzogégngg'TOOt
1ncent1vgs Oor public education, and different nations oy
prefer different implementation mechanisms. ons may

Page 9, line 499 - change "15” to "10".
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Page 9, line 53 - add at end of sentence "reductions in CO2
emissions”

Page 10, line 1 - replace "low-emitting” with low-emitting or
non-emitting"

Page 10, lines 12-15 - replace last sentgnce.w%tp: "The
effectiveness of the electricity system in limiting net
emissions c¢ould be improved by internaliz1ng gost pena}t1es for
emissions into the process of least cost gtlllty planning,
whose goal is to meet energy service requirements through the
least cost combination of supply additions and demand
management."

Page 13, lines 15-17 - replace with "In addition, it appears
that the outlook of regions and countries, as reflected in the
aggregated results of 20 case studies preyaged for the RSWG,
varies greatly. The studies included a limited number of
national case studies, as well as independent analyses by .
experts of selected developing and Eastern European countries.
Only a few of the national case studies provided cost estimates
of response options. Broad generalizations for the energy
sector indicate that:"

Page 13, line 38 - add new paragraph: "These results reflect,
in most cases, the nature and extent of the case studies
submitted, rather than national policies or plans. Significant
work remains to be done both to expand the number of country
assessments and to undertake analyses of the economic costs of
various response options and emissions reduction levels. In
addition, the analysis was done only for CO2, not for other
important greenhouse gas emissions. Because of the economic
advantages of an approach which deals comprehensively with all
greenhouse gases and their sources and sinks, future efforts to

assess limitation strategies should also deal with gases other
than CO2."

Page 14, line 26-27 - delete the reference to 100 meters as
this reflects earlier sea level rise estimates.

Page 15, lines 10-12 and 34 - del

8 one meter sea level rise since
lower.

ete the sections referring to
most recent estimates are

Page'19, lines 11-12 - replace
considered in detail seversal pr
addressed in order to adequatel

sentence with "The Rs$wG also
10Fity areas which must be
Y implement any limitation or
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adaptation responses which might be adopted and to facilitate
broader understanding of climate change and broader deployment
of existing policies and technclogies.”

Page 19, line 29 - add the following sentence: "Views on
implementation measures varied by country and, therefore,
issues remain on the various measures presented, particylarly
with regard to possible elements of a framework conventlon'on
climate change. Further consideration of these measures will
be an important area for the future work of the IPCC."

Page 21, lines 41-42 - rewrite last sentence to read: "It is
unlikely that economic instruments will be appropriate to every
policy context, but their careful use in a variety of contexts
can provide significant environmental and economic advantages
over command regulation."

Page 21, line 45 - delete "and/or the achievement of
environmental cbhjectives through market mechanisms.”

Page 22, line 8 - replace "customary* with "traditional"

Page 22, line 10 - replace "desired outcomes" with "the
technological actions of regulated entities.”

Page 22, line 12 - add after "efficiency” the phrase "impeair
the efficient allocation of social resources and thereby impose
unnecessary social costs.®

Fage 23, 1ine.28 - Replace the first phrase with: "In this
context, special circumstances in the developing countries..."

nge 23,‘1ines 43-44 - replace sentence after the word "which"
with ", in the most resource-efficient manner, provide the
greate§t net benefits in terms of both limiting net greenhouse
gas emissions and promoting economic development."

Page 24, line 8: insert after "considered" the phrase "“in

terms of their ability to deliver assi i
ns » stan
efficient manner." ce n the most

Page 24, line 13: ~aqdqd new sentence; * i
: - ce: "Other options
generating resources should also be considered?" for

Page 24, line 35: insert “net" hefore "emissions”

Page 24, 1line 38-39: change “contributions* to

"make” to “fulfill“. "role® and
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Page 26, line 9 - add new paragraph: "“The scientific
uncertainties are well documented in the reports of Working
Groups 1 and 2. The RSWG also found considerable uncertainty
about response strategies. Cost and effectiveness, especially
of significant responses, is largely unanalyzed at the regional
and global level. Only a few countries have developed
estimates of cost, adaptation, and emission reduction
potential. This is clearly a priority research area for
countries and future work of RSWG."

Page 26, line 40 - change "greenhouse gas emissions” to "net
emissions of all greenhouse gases"

Page 26, line 41 - add "Of course, the identification of
specific technologies and practices does not imply that they
should necessarily be mandated by governments or international
instruments, but rather that they might be useful and could be
encouraged by appropriate implementation mechanisms, including
economic incentives."

06
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EDISON ELECTRIC
IN STlTUTE The association of electric companies

1111 18th Strast, NW.
Washington, D.C. 20036-3881
Tel: (202) 778-68400

May| 17, 1990

Dear Dr. Bromley:

We understand that there is a new proposal on stratospheric
ozone sponsored by Congressmen Bates and Beehlert,

Our industry oppcses this proposal énd prefers to work with
the Administration on their efforts in Internati?nal forums, such
as the United Naticnal Environmental Programs.

Our views are attached. i

irector
Government Re}ations
\

JBS:cae
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OF HCFC-22 IS TNA ’

© HCFCs are chemical alternatives to CFCs that have lower
ozone-depleting factors than CFCs. The czone-depleting factor for
HCFC=22 1is one-twentieth (1/20th) that of CFC-12, one of the
substances currently controlled by the Montreal Protocel.

© HKHCFC-22 is the principal alternative thdt is scheduled to
| be used as a replacement for more damaging CFCs.

j o Legislative proposals are ﬁnconsiQtent with the
| international cooperative efforts of theiMontreﬁl Protocol, which
| has been signed and ratified by 47 countries, including the U.S.

. o Legislative proposals are unnécessary[ and counter to
worldwide resolution of the problem  of stratospheric ozone
depletion. ! |

© Premature adoption of an accelerated unilateral phaseout
schedule will have little positive effect on the stratospheric
ozone layer and, in fact, could cause maintenance of devices using
substances with higher ozone-depleting factors than HCFC-22.

© The potential outcome of legislative proposals is regulated
gbsolescence: consumers will have no choice but to replace their
CFC=12 systems with HCFC=22 and then to replace those systems with
an unknown substance, since thers are no current replacements for

HCFC~22 that have passed toxicity testing and have needed
lubricants. 5 §

© Research on and development of necessary replacements
should be completed prior to regulation. |
| i
© Without effective replacements for HCFC-22, consumers are
likely to opt for the system that has the longest likelihood of
being available, which may promote the use of gas-absorption or
ammonia~driven systems. These systems not only are more expensive
but also release more greenhouse-gas emissions than HCFC-22 and
present potential toxicity problems. i |
© HCFCs currently are scheduled to be addressed during the
June 19%0 United Nations Environmental Programme. Unilateral
action prior to that international protocol is unnecessary and
inappropriate. ‘ !
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UTILITY INDUSTRY CONCERNS re. ALLOWANCE AUCTIONS
UNDER H.R. 3030 ACID RAIN FROVISIONS
\

i nce may undercut the development of an active

private emissions trading market | ,

- Auctions would be annual, with no provision for reducing or eliminating
them later if they are no longer needed at that level (3 1630 language
preferred) ; |

- Over 300,000 tons per year may be auctioned (muming that any
allowances offersd for sale but not purchased under mi?l (n) would be sold
in the next auction), which is a large share of the total that would lkely
be traded on an open markst basis every year |

i \

t ] in the program would complicate the
administrative systems and replace normal market flexibility with a mandated set
of choices ‘ |
- Public wueton anmully of approximately 200-300,000 allowances under

3(m) | |

- Public auction befors March 31, 1992, un‘der Secdon 519, at which owners
or operators of unitis may elect to offer allowances for sale

- Direct sale of up to 100,000 allowances per year at $1,500 per ton (503(n))

- Direct sale of up to 25,000 allowances per year at $750 per ton for owners
or operators of units in & state with an average SO, rate of 0.9 Ib/mmBtu
or less (503(n)) : Y

Administation of the auction reguires special experrise and should probably be
performed by the Department of Treasury or the Department of Energy, rather
than the EPA, which has no experience in running this type of program.
Administering it in a different agency would remove the aucton from the
pressures and potential influences of other aspects of the program

Dwmw%wm from
scveral sections of the bill. These include the First Phase reserve for 2:1
allowances, the direct sales provisions of 503(n), the reserve for units between 1.2
and 1.85 1b/mmBtu (503(n)), and the auction under Secton 519
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TEMPLE, BARKER & SLOANE, INC.

CARATEMENT avD BCONOWE fSluNELL
| |

MEMORANDUM

\
TO:  Cdward C. Waus, OMB 1
FROM: T.J. Glauthier for the Edison Elactric Institute
DATE: May 10, 1990

RE:  EPA Error in Bstimate of Acid Rain Program SOz Emissions Reduction

| \

This is to follow up our discussion earlier today in the meeting that
representatives of the electric urility induszy and EEI had with yOlIl and Bob Grady. On
the subject of SO, emissions reductions under a revised Clean Air Act, we pointed out
that there is at least one objactive busis on which EPA should be wxlllng to acknowledge
that reductions will be higher than their earlier estimates. That one basis is the error in

their caleulations for 1980 that was discoversd during the NAPAP investigation of

émissions estimates this winter. | x

The implication of this error is that actual SO, omhsions reductions under an acid

g}l& control program would really be 0.4 million 1ons higher than oﬂginallv estimated by

The explanation and acknowledgement of the emor is conmined in four places in
Jim Mahoney's letter to Chairman Dingell. Those are:
on page 3 of the leter: | |
"6.  EPA's original (1989) analysis of the electric utility emissions decrease
contained an inadvertent error as a result of an inconsistency in the
emissions fuctors applied for 1980 and 1985. This error was discovered as
- part of our review. Adjustment of the value 10 account for the error
increased EPA's estimated 1980-1985 emission decline by 0.4 million tons,
which accounts for approximately half of the difference between NAPAP
OD's current best judgment of the expected 1980-20P0 decrease and the
value {rom EPA's 1989 analysis."

On page 14, 4s pan of footnote h to EPA’s estimate of clectric uﬂlity industry emission
| reductions during 1980-1983 in Table 1:

“(1) Different emission faciors, which represent the conversion of sulfur in
fuel 1o SO, in the combustion products, were used by ICF for 1980 and
1985. This creates a bias in the estimated trend. Correction of this blas
would add approximately 0.4 milllon tons 10 the 1.1 million ton decrease
(i.e.. a corrected decrease of 1.5 million !ons) B
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On page 16, in footnote m, describing the Plausibe Range in the juidgmem of the
NAPAP Office of the Director: , |
|
"The value developed by ICF for EPA, when adjusied by 0.4 million tons
to correct the bias resulting from the use of different emission factors for
the 1980 and 1985 estimates, becomes 1.5 million tons and falls within the
plausible range."
. |
And on page 16, in footnote n, describing the Best Judgment estimates, in the judgment
of the NAPAP Office of the Director: | |

“The lower bound is also equal to the ICF estimate éor EPA, corrected for
the bias in the application of the emission factor (1.1i + 04 = 1.5)."

The specific error was that ICF used differsnt technical assumptions about the
amount of sulfur that is retained in the ash for its 1980 and 1988 estimates. This is
strictly a teehnical characteristic of the boilers, and not subject to actual change berween
1980 and 1985 at individual units, However, ICF did use different assumprions for the
two years, as documented in Enclosure 3, "Summary of EPA (ICF) Methodology and
Supporting Information", on the twelfth page, listing "Assumptions/Data Sources Used in
Calculating Utility SO, Emissions: |

2 | 1985
“Sulfur Retention in Ash EPA AP-42 Factors: EPA AP-42 (Fourth Edidon
Septernber 1985) Factors:
Bituminous - 5% Bituminous - 2.5%
Subbituminous - 15% Subbituminous - 12.5%
Lignie - 25% | Lignite - 25%"

By using an ash retention cstimate for the 1980 caiculations that was about 2.5 %
higher than that used for 1985 and later years, their estimate of SO, emissions into the
air in 1980 was about 2.5 % lower than it should have been relative to 1he estimates for
1985 and luter years. |

|
Based on ICF's own estimates of SO, emissions of 16.0 million tons from coal-

fired urility units in 1980, that 2.5 % factor would Indicate that a consistent estimate of
what 1980 cmissions really were would be 16.40 million tons. Since the new, lower
assumption for ash retention is EPA's best current technical judgment of the way these
boilers work, one must conclude that EPA's best current estumate of 1980 SO, emissions
by electric utilities would be 0.4 million tons higher than the previous estimate. As a
result of this higher 1980 base figure, the projected redpction to allowsble ernissions
levels in 2000 will be 0.4 million wons lurger than previously cstimated by EPA.

|
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Questions to be Resolved Regarding the

Administration's Policy on Extending the

Montreal Protocol to Fully Phase Out
Ozone-Depleting Chlorofluorocarbons

Assuming, as seems increasingly likely, that Congress in the
Clean Air Act reauthorization directs the U.S. to fully
phase out CFC's, and also authorizes funding to assist
developing countries with their phase-out costs, will we
acquiesce in providing the funds or oppose the
appropriation, even though we would likely lose?

If large developing countries, such as India and China carry
out their announced intention to decline even to ratify the
Montreal Protocol, much less agree to extend it to full
phase out of CFC's in London in June, unless the developed
countries put up new funds toc pay for the costs cof the
transition, are we prepared to see this happen, recognizing
that the Treaty, for which U.S. leadership gained
international recognition, will fail?

Are we prepared to be the only developed nation represented
in London which opposes the financing principles agreed to
by other nations in Geneva? These principles commit
developed countries to provide new funds for developing
countries with contribution shares according to the U.N.
formula (U.S. 25%). If these principles are incorporated in
the Treaty extension document as a whole, and cannot be
voted upon separately, are we prepared to accept the
principles and support the Treaty, or vote against extending
the Treaty?

If Mrs. Thatcher and the other G-7 leaders criticize the
U.S., and raise this as an issue at the Houston Summit just
two weeks after the London meeting on the Montreal Protocol,
are we prepared to see that issue cast a negative pall over
the Summit?

The major manufacturers of CFC's are DuPont, ICI of the UK,
and Allied Signal. Most of the CFC's in use in developing
countries were manufactured by these companies, none of
which will be permitted to manufacture CFC's after the year
2000. Are we prepared to see developing countries, which do
not ratify the Protocol, create CFC industries (China plans
to build 300 million new refrigerators in the next 15
years)? This would mean that U.S. corporations will not be
able to market their CFC substitutes they are developing at
a very large cost in research and development funds. (CFC
substitutes will be a multi-billion dollar market.)

If other developed countries should decide to cover the $25
million U.S. share of phase-out assistance over the first
three years in order to entice India and China to ratify,
are we prepared to let them do it?
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1.0 INTRODUCTION

Global climate change is an issue which concerns the entire international
community. Should significant climate change occur, the effects on the global
environment and the resources relied upon by mankind and natural ecosystems
could be significant. As described in the IPCC Impacts Working Group report,
these could include a rise in the sea level and impacts on agriculture, forestry,
ecosystems and biodiversity, hydrology and water resources, oceans, and
human settlements.

The IPCC’s Response Strategies Working Group (RSWG) explored
possible options for responding to climate change at the national, regional, and
international levels. In carmrying out this work the RSWG considered the
anthropogenic sources of greenhouse gas emissions, a range of measures for
limiting the increase in atmospheric concentrations of such gases, and options
for adapting to possible climatic changes. The RSWG also reviewed specific
mechanisms for implementing response strategies, including a possible
framework convention on climate change.

The RSWG has identified a large number of short and long term response
options for consideration by members of the international community in
addressing climate change. These include a wide array of options for limiting
net greenhouse gas emissions from the energy, industry, agriculture, and
forestry sectors through the adoption of a variety of technologies and resource
use strategies. Measures have also been identified which may enhance the
ability of coastal regions and natural resources to adapt to a changing climate.

Because of the short time frame involved in the preparation of this report, it
was not possible to carry out a complete review of all aspects of climate change
response options. The costs, effectiveness, and other economic and social
implications of each of these options have not been evaluated and require
further analysis. In addition, the effectiveness and desirability of specific
options will depend on circumstances which vary substantially from country to
country. Hence, much analysis needs to be done on an individual country by
country basis.

Nonetheless, this report provides an important interim assessment for
policy makers. It identifies the major issues which need to be considered in the
development of national, regional, and international climate change response
strategies. The report also provides an overview of the main issues which
should be considered in future international negotiations related to climate
change.

2.0 ANTHROPOGENIC GREENHOUSE GAS SOURCES

A wide range of human activities result in the release of greenhouse gases
into the atmosphere. Anthropogenic emissions can be categorized as arising
from energy production and use, non-energy industrial activities (primarily the
production and use of CFCs), agricultural systems, and changes in land-use
patterns (including deforestation and biomass burning). The relative
contributions of these activities to radiative forcing are shown below in Figure 1
(see Science Working Group report for further explanation of the radiative
forcing of the various greenhouse gases).
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Figure 1

Current Anthropogenic Contributions to
Radiative Forcing by Sector

Other Industrial (3'%4)

Energy (57%)

The largest anthropogenic source of radiative forcing is energy production
and use. The consumption of energy from fossil fuels (coal, petroleum, and
natural gas) for industrial, commercial, residential, transportation, and other
purposes results in large emissions of CO2 and other gases and accounts for an
estimated 57 percent of the radiative forcing resulting from human activities.
Industrial activities not related to energy use comprise another 20 percent of
anthropogenic contributions. The vast majority of these emissions result from
the production and use of CFCs and other halocarbons in various industrial
processes.

Agricultural systems account for about 14 percent of the radiative forcing
resulting from human activities. Si?nificant amounts of methane are released in
the process of rice cultivation and from livestock systems, while nitrous oxide is
released during the use of nitrogenous fertilizers. Approximately 9 percent of
anthropogenic contributions are the result of deforestation, biomass burning, and
other land-use patterns which release C0O2, methane, and nitrous oxide.

Estimates of current greenhouse gas emissions, however, are imprecise
because of uncertainties regarding both total emissions and emissions from
each source. Emissions from certain sources are particularly difficult to
measure. For example, estimates of CO2 emissions from deforestation and of
methane emissions from rice cultivation, livestock systems, and biomass burning
vary by factors of two or more.

3.0 FUTURE GREENHOUSE GAS EMISSIONS

Greenhouse gas emissions from most sources are likely to increase
significantly in the future. As economic and population growth continues,
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in particular in the developing countries, there is expected to be an increase in
energy use, industrial and agricultural activity, deforestation, and other activities
which result in greenhouse gas emissions. Although some controls have been
put in place under the Montreal Protocol for certain CFCs and halons, emissions
of CO2, methane, nitrous oxide, and other greenhouse gases areé likely to
increase under current patterns of economic activity and growth.

However, there are significant limitations on our ability to estimate future
rates of population and economic growth, individual behavior, technological
innovation, and other factors which are crucial for determining emission rates
over the course of the next century. This lends very great uncertainty to
projections of greenhouse gas emissions over several decades or longer.
Reflecting these inherent difficulties, the RSWG’s work on emissions scenarios
is incomplete and preliminary.

3.1 Emissions Scenarios

One of the RSWG's first tasks was to prepare some initial scenarios of
possible future greenhouse gas emissions for the use of the three IPCC Working
Groups. An experts’ group was formed which looked at four hypothetical future
patterns of greenhouse gas emissions and their effect on the atmosphere. The
cumulative effect of these emissions was calculated using the concept of
equivalent CO2 concentrations (e.g. the contributions of all greenhouse gases to
radiative forcing are converted into their equivalent in terms of CO2
concentrations).

The scenarios assumed future emissions patterns which would result in: (1)
the equivalent of a doubling of atmospheric concentrations of COZ2 from
pre-industrial levels™ by about 2030, with continued increases throughout the
century; (2) the equivalent of a CO2 doubling by approximately 2060, with
continued increases; (3) the equivalent of a CO2 doubling by about 2090, with
stabilization of atmospheric concentrations of greenhouse gases thereafter; and
(4) the stabilization of atmospheric concentrations of greenhouse gases at a
level less than a CO2 equivalent doubling.

The first of the scenarios, called the 2030 High Emissions Scenario,
assumes that few or no steps are taken to limit greenhouse gas emissions.
Energy use and clearing of tropical forests continues and fossil fuels, in
particular coal, remain the world's primary energy source. The Montreal
Protocol comes into effect but without strengthening and with less than 100
percent compliance. Under this scenario, the equivalent of a doubling of
pre-industrial CO2 levels occurs by around 2030.

The second of the scenarios, the 2060 Low Emissions Scenario, assumes
that a number of environmental and economic concerns result in steps to reduce
the growth of greenhouse gas emissions. Energy efficiency measures, which

The total radiative forcing at any time is the sum of those from the individual
greenhouse gases. For simplicity, total forcing is expressed in terms of the
amount of CO2 which would give that forcing; this is termed the equivalent
carbon dioxide concentration (see the Science Working Group report).
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might only be possible with government intervention, are implemented,
emissions controls are adopted globally, and the share of the world’s primary
energy provided by natural gas increases. Full compliance with the Montreal
Protocol is achieved and tropical deforestation is halted and reversed. Under
this scenario, the cumulative effect of such measures is a CO2 equivalent
doubling around 2060.

The remaining two scenarios reflect futures where steps in addition to those
in the 2060 Low Emissions Scenario are taken to reduce greenhouse gas
emissions. These steps include rapid utilization of renewable energy sources,
strengthening of the Montreal Protocol, and adoption of agricultural policies to
reduce emissions from livestock systems, rice paddies, and fertilizers.

All of the above scenarios, while hypothetical and based on highly variable
assumptions, provide a conceptual basis for considering possible future patterns
of emissions and the broad responses that might affect those patterns.
However, they represent assumptions rather than cases derived from specific
studies. In addition, no assessment was made of the economic costs,
technological feasibility, or market potential of the underlying policy assumptions.

3.2 Reference Case

In addition to these scenarios, the RSWG obtained a limited amount of data
from various sources on possible greenhouse gas emissions from a number of
countries over the next several decades, under the assumption that no specific
offorts are made to limit such emissions. Estimates of future emissions of CO2
and methane from the energy sector were developed based on the work of
analysts from over 21 countries and submissions from various international
organizations. Future emissions of CO2 from tropical deforestation represent
the average of two scenarios adopted by RSWG agriculture and forestry experts.

Global estimates of greenhouse gas emissions over the next several
decades were derived from these studies through a process of integration. This
has been labelled the "Reference Case". However, the various studies used
differing assumptions and methodologies, thus complicating the integration
process. As a result, the final emissions estimates are subject to considerable

uncertainty.

The Reference Case, which was projected to the year 2025, contains higher
emissions of CO2 and methane than any of the emissions scenarios discussed
in Section 3.1 above. It indicates a sharp increase in CO2 emissions from fossil
fuel combustion, from 5.2 billion tons of carbon (Bt C) in 1985 to 122 Bt C in
2025. Methane emissions from coal mining and natural gas production and
transport also increase rapidly as fossil fuel use increases. The mid-range
estimate of CO2 emissions from deforestation increases from 1.7 Bt C in 1985 to
2 6 Bt C in 2025. Emissions from the agriculture sector, on the other hand, grow
more slowly than from the energy sector or from deforestation.

CO2 emissions in the Reference Case are nearly 20 percent greater than
those in the 2030 High Emissions Scenario, while methane emissions are more
than 10 percent higher. The emissions projected under the
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Reference Case, with the comparable figures from the 2030 High Emissions
Scenario, are shown in Table 1. Nitrous oxide and CFC emissions, as well as
methane emissions from biomass sources, are not shown since such estimates
were not developed for the Reference Case.

Table 1
Greenhouse Gas Emissions from the RSWG Scenarios
Reference Case . 2.0 0 High
Emissions Scenario
1985 2025 1985 2025
CO; Emissions (Bt C)
Energy 52 124 53 102
Deforestation 1.7 2.6 0.7 14
Cement 0.1 0.2 0.1 0.2
Total 7.0 15.2 6.1 118

CH, Emissions (Tg CH,)

Coal Mining 44 126 35 85
Natural Gas 22 59 45 74
Rice 110 149 110 149
Enteric Ferm. 75 125 74 125
Animal Wastes 37 59

Landfills 30 60 40 71
Subtotal 318 577 304 503
Biomass Burning 57 79
Natural 179 179
Total 541 761

At the IPCC Second Plenary Session in June 1989 participants agreed that
the 2030 High Emissions Scenario should be labelled the "business-as-usual’
scenario, i.e. the level of atmospheric concentrations of greenhouse gases which
might occur in the absence of policies to limit emissions. The Reference Case
was developed after the IPCC's Second Plenary Session. At least for emissions
of CO2 and methane, the Reference Case is closest to the 2030 High Emissions
Scenario. As noted above, however, all of these figures are subject to
considerable uncertainty. They thus cannot be considered to be predictions of
future emissions patterns. Research on future emissions is an important area
for further cooperative work.
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The Reference Case also indicates that future emissions patterns by world
region may be significantly different than those which exist at the present time.
It is estimated that, of global CO2 emissions in 1985, emissions from the OECD
countries accounted for nearly 50 percent of global emissions, emissions from
centrally planned European countries about 25 percent, and emissions from the
rest of the world the remaining 25 percent. The Reference Case indicates that
by 2025, under the assumptions used in the case studies, these ratios of global
CO2 emissions could be around 33, 22, and 44 percent, respectively, for the
OECD, centrally planned Europe, and the rest of the world.

4.0 RESPONSE STRATEGIES FOR ADDRESSING CLIMATE CHANGE

Because climate change could potentially result in significant impacts on the
global environment and human activities, it is important to begin considering now
what measures might be taken in response. The RSWG identified a wide range
of options for the international community to consider. These include measures
both to limit net greenhouse gas emissions and to increase the ability of society
and ecosystems to adapt to a changing climate.

The consideration of climate change response strategies, however, presents
formidable difficulties for policy makers. On the one hand, the information
available to make sound policy analyses is inadequate because of: (a) remaining
scientific uncertainties regarding the magnitude, timing, rate, and regional
consequences of potential climate change; (b) uncertainty with respect to how
effective specific response options or groups of options would be in actually
averting potential climate change; and (c) uncertainty with respect to the costs,
effects on economic growth, and other economic and social implications of
specific response options or groups of options. On the other hand, the
potentially serious consequences of climate change on the global environment
may support implementation of some response strategies even in the face of
such significant uncertainties.

Recognizing these factors, a large number of options were preliminarily
assessed. It appears that some of these options may be economically and
socially feasible for implementation in the near-term while others, because they
are not yet technically or economically viable, may be more appropriate for
implementation in the longer-term. In general, the RSWG found that the most

effective response strategies, especially in the short-term, are those which are:

o Beneficial for reasons other than climate chan%e and justifiable in their own
right, for example increased energy efficiency, better management of forests
and other natural resources, and reductions in emissions of CFCs and other
ozone depleting substances that are also radiatively important gases;

o Economically efficient and cost effective, in particular those that use
market-based mechanisms;

o Able to serve multiple social, economic, and environmental purposes;
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o Flexible, so that they can be easily modified to respond to increased
scientific and economic understanding of climate change;

o Compatible with the concept of sustainable economic growth and
development,;

o Administratively practical and effective in terms of application, monitoring,
and enforcement; and

o Which reflect obligations of both developed and developing countries in
addressing this issue, while recognizing the special needs of developing
countries.

The degree to which options are viable will also vary considerably
depending on the region or country involved. For each country, the
socioeconomic implications of specific options will depend on its social,
environmental, and economic context. Only through careful analysis of all
available options will it be possible to determine which are best suited to the
circumstances of a particular country or region.

5.0 OPTIONS FOR LIMITING GREENHOUSE GAS EMISSIONS

The RSWG reviewed potential measures for mitigating climate change by
limiting net emissions of greenhouse gases from the energy, industry,
transportation, forestry, agriculture, and other sectors. These measures include
those which limit emissions from greenhouse gas Sources (such as energy
production and use) as well as those which increase the use of natural sinks
(such as forests and other biomass) for sequestering greenhouse gases. A

discussion of both short and long term options for each major emissions sector
is provided below.

5.1 Limitation of Net Emissi or

The energy sector plays a vitally important role in economic well-being and
development for all nations. At the same time, because energy production and
use accounts for an estimated 57 percent of current anthropogenic greenhouse
gas emissions, energy policies need to ensure that sustained economic growth
occurs in a manner that, globally, conserves the environment for future
generations. However, there is no single, quick-fix technological option for
limiting greenhouse gas emissions from energy sources. A comprehensive
strategy is necessary which deals with improving efficiency on both the demand
and supply sides as a priority and emphasizes technological research,
development, and deployment.

Various potential options have been identified for reducing greenhouse gas
emissions from energy systems. The most relevant categories of options appear
to be:

o efﬁciencx improvements and conservation in energy supply, conversion, and
end-use ’;

o fuel supstitution by energy sources which are lower emitters of greenhouse
gases< (e.g. natural gas, nuclear, and renewable sources); and
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o reduction of greenhouse gas emiss'@ns by removal, fixation, or the
maintenance and enhancement of sinks>.

From an analysis of the technologies in these categories, it appears that
some technologies are available now or in the short-term with at least some
economic and market potential while others need further development to lower
costs or to improve their environmental characteristics. Tables 2 and 3 provide
various examples of technological options within each of the broad categories
defined above, and their possible application in the short, medium, and
longer-term.

This distinction among time frames is used in order to reflect the remaining
technological needs in each category and to assist in formulating technological
strategies. Short-term technologies are those which apparently are or will be
both technically and economically ready for introduction and/or demonstration up
to the year 2005 and beyond. Mid-term technologies are those which, while
technically available now, are not yet economic and thus may not be
implemented until the period from 2005 to 2030. Longer-term technologies are
not yet available but may emerge after 2030 as a result of research and
development.

The technical, economic, and market potential of technological options will
vary depending upon the sector in which they are to be applied. The technical
potential of an energy technology is its capacity to reduce potential emissions,
irrespective of the costs involved, and is largely a function of technical feasibility
and resource availability. Economic potential refers to whether the application of
the options is economically efficient and cost-effective - it may be significantly
less than technical potential where there are positive resource costs. Market
potential refers to whether the consumer or user is likely to adopt the option - it
might be even less than economic potential due to market imperfections,
attitudes to risk, and the presence of non-monetary costs.

There is, in general, extensive information available on the technical
potential of the many technological options listed. The economic and market
potential, however, depends on the specific circumstances (national, local and
even sectoral) in which the option is to be applied and thus can only be analyzed
on a country by country basis. Hence, much important analysis can be done
only on an individual country by country basis.

The short-term technological potential of particular relevance to the
developed world is discussed by sector below. Technological potential for
developing countries has not been developed in the same detail due to a lack of
information.

Tran ation Sector:

Substantial technical potential exists for fuel substitution through the use af
fuels derived from natural gas, ethanol, or other fuels from biomass sources™.
Substantial technical potential also exists for electric or hydrogen-fueled
vehicles, which could also reduce emissions with appropriate primary energy
sources. Presently, however, the economic and market potentials of most of
these options are very low because (a) petroleum fuels are relatively cheap; (b)
alternative non-CO2 producing fuels are relatively costly; and (c) some
alternative vehicular technologies have performance drawbacks.
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The technical potential for vehicle efficiency improvements is significant
despite the substantial improvements already made. Economic and market
potentials are constrained, however, by replacement rates of vehicles, consumer
demand and preference for larger, more powerful and better equipped cars, and
higher incremental costs. Improved driver behavior, vehicle maintenance, traffic
management, and promotion of public transportation could also reduce Cco2
emissions.

Buildings Sector:

The technical potential for pnergy efficiency gains in the residential and
commercial sectors is substantial®. Energy requirements for heating and cooling
new homes could be roughly half the current average. Retrofitting existing
homes could reduce energy requirements an average of around 25 percent. In
addition, reductions of energy use in existing commercial buildings of at least 50
percent may be technically feasible, while new commercial buildings could be up
to 75 percent more efficient than existing commercial buildings.

However, market potential is lower and depends on the buildin 's
replacement rate. The realization of significant gains in this sector requires the
involvement of government, the many concerned institutions, and ultimately the
individual residential or commercial consumer. This sector therefore requires
special efforts in order to achieve substantial levels of market penetration of
energy efficient technologies which are also economic. Institutional barriers
must be removed and careful attention given to the design of research and
development programs for this sector.

Indust tor:

The technical potential for efficiency improvements in the industry _sector
ranges from 13 percent in some sub-sectors to over 40 percent in others®. The
most dramatic efficiency improvements over the last 15 years have been in the
energy-intensive industries. Technical options exist for accelerating this trend
and for achieving similar savings in other industries. Such options stem mainly
from recent improvements in process technologies, as well as better design and
materials. Considerable opportunities for energy savings exist in the industrial
sector by the recycling of energy-intensive waste. There may also be significant
technical potential for reducing greenhouse gas emissions through industrial fuel
switching, especially since many industrial boilers are already dual-fuel capable
with natural gas being the fuel typically substituted for fuel oil under present
circumstances. Combined heat and power, cogeneration, combustion of
biomass wastes, methane from landfills, and other renewable energy sources
also have potential to reduce growth in emissions.

lectrici r:

Under current price conditions, both efficiency and fuel substitution are
largely dependent on the rate of retirement of existing power plants, the growth
in demand for electricity, and the cost of the replacement plant®. The technical
potential for greater efficiency in electricity generation can be in the range of 15
to 20 percent (with lower gains for plants which are already relatively efficient).
Fuel substitution could achieve in the range of 30 percent (from oil to natural
gas) to 40 percent (from coal to natural gas). Much greater
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reductions would be possible with greater penetration of low-emjtting sources
such as nuclear power, hydroelectric, or other renewable energies . In addition,
the electricity sector has the technical potential to substantially increase its
efficiency where cogeneration of electricity and heat or combined cycle power
generation can be applied.

The economic potential for greater fuel efficiency is considerably lower and
for substitution from coal or oil to natural gas or non-fossil fuel is critically
dependent on the relative prices and availability of the fuels in question. In
evaluating switching between fossil fuels it is necessary to account for potential
increases in methane emissions from the production and transmission of the
fuels in calculating the net benefit of such strategies. Overall, efficiency of the
electricity system can be improved through the use of least cost utility planning,
whose goal is to meet energy service requirements through the least cost
combination of supply additions and demand management.

52 Limitation of Net Emissions from the Industry Sector

The most significant source of greenhouse gases associated with industrial
activity not related to energy use is the production and use of CFCs and other
halocarbons. CFCs represent a very important source of greenhouse gas
emissions, about 17 percent of global contributions to radiative forcing.
However, the RSWG did not consider control strategies for these gases since
this issue is already addressed under the Montreal Protocol on Substances that
Deplete the Ozone Layer.

5.3 Limitation of Net Emissions from the Agriculture Sector

About 14 percent of anthropogenic greenhouse gas emissions can be
attributed to the agricultural sector, in particular livestock systems, rice
cultivation, and the use of nitrogenous fertilizers. Limitation of emissions from
this sector presents a challenge because the processes by which greenhouse
gases, in particular methane and nitrous oxide, are released in agricultural
activities are not well understood. In addition, response options in the
agricultural sector must be designed to ensure maintenance of food supply.
There appear, however, to be a number of short-term response options, some
economically viable in their own right, which could contribute to a limitation of net
emissions from agricultural sources. In addition, there are a number of
promising technologies and practices which, in the longer-term, could
significantly reduce greenhouse gas emissions.

hort-Term jons:

Livestock systems: Methane emissions could be reduced through improved
management of livestock wastes; expansion of supplemental feeging
practices; and increased use of production and growth enhancing agents™.

Fertilizer use: Nitrous oxide emissions may be reduced by using improved
fertilizer formulations and application technology and practices.

Marginal lands: Areas marginally suitable for annual cropping systems may
be shifted to perennial cover crops for fodder or pastoral land uses, or
forests if soils are suitable. Such actions would increase %arbon uptake,
both in the vegetation and soil, and would yield other benefits.
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Sustainable agricultural practices: Where appropriate, minimum orf no-till
systems should be introduced for those countries currently using tillage as
part of the annual cropping sequence, thus increasing soil organic matter
and reducing CO2 emissions.

Longer-Term Options:

Rice cultivation: A comprehensive approach, including management of
water regimes, improvement of cultivars, efficient use of fertilizers, and other
management practices, could lead to a 10 to 30 percent reduction in
methane emissions from flooded rice cultivation, although s%stantial
research is necessary to develop and demonstrate these practices.

Livestock: Through a number of technologies it appears that methane
emissions may be reduced from livestock systems by 25 to 75 percent per
unit of product in dairy and meat production, although many uncertainties
exist.

Fertilizers: Fertilizer-derived emissions of nitrous oxide potentially can be
reduced (although to what extent is uncertain) through changes in practices
such as using fertilizers with controlled nitrogen conversion rates, improving
fertilizer-use efficiency, and adopting alternative agricultural systems.

5.4 Limitation of Net Emissio F

Forestry practices and other human activities associated with land-use, such

as biomass burning and landfills, account for about 9 percent of anthropogenic
greenhouse gas emissions. A number of short and Iong term response options
e

for limiting net emissions from these sectors have been identified.
Short-Term Options:
Forestry: Development and implementation of policies to reduce

deforestation and forest degradation and to ensure the health and
sustain?ble management of existing forests in order to enhance CO2

sinks.1

.- Substitution of wood for high energy input materials and further recycling
of forest products in order to enhance long term CO2 storage.

-- Strengthening and extension of existing international institutions and
programs such as the Tropical Forestry Action Plan process and the
International Tropical Timber Organization.

-- Development of a global network of remote sensing data collection and
analysis stations to provide the real-time data on deforestation and biomass
burning patterns necessary for national forestry plans and fire management.

.- Conversion of marginal agricultural land to forests in order to enhance
CO2 sequestering.
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-- Replacement of fossil energy sources with wood through the use of
managed sources of biomass, such as greater or more efficient fuel-wood
plantations, in particular in temperate and boreal regions.

Biomass Burning: Reduction of biomass burning through fire management
programs and widespread use of alternative sustainable agricultural
practices.

Waste Management: Development of landfill methane recovery systems
and flaring and bioTQfs systems to treat wastewater in order to reduce
methane emissions.

Longer-Term Options:

Forestry: Development and implementation of improved silvicultural
measures and genetically improved trees to increase wood production and
thus foster carbon fixation.

-- Enhancement of forest protection through the incorporation of strategies
for fire, insects, and diseases into future management plans and through
the development of silvicultural adjustment and stress management
strategies.

-- Development of national plans to expand temperate forest biomass which
are intensively managed, thereby providing specific opportunities to limit net
CO2 emissions.

-- Integration of agriculture and forestry plans in a manner which reconciles
the demands on tropical forests for the expansion of agriculture.

Biomass burning: Widespread adoption of sustainable agricultural
practices, use of biomass as a fuel, and improved fire management and
protection systems in order to reduce trace gas emission from biomass
burning and other land use practices.

Waste Management: Use of gas collection and flaring to reduce methane
emissions from landfils and development of biogas plants to reduce
methane emissions from wastewater treatment. Demonstration, training,
and technology transfer are necessary to realize these potentials, which
may range from 30 to 90 percent for landfills and up to 100 percent for
wastewater treatment.

6.0 TARGETS AND TIMETABLES FOR GREENHOUSE GAS EMISSIONS

There has been considerable international discussion of targets for specific
greenhouse gas emissions, in particular CO2, which is the most abundant of the
gases. At the November 1989 Noordwijk Conference on Atmospheric Pollution
and Climatic Change, the final declaration called on the IPCC to examine
possible quantitative targets for greenhouse gas emissions, including a
stabilization of CO2 emissions by the year 2000 and a 20 percent reduction in
CO2 emissions by 2005. The Conference also called for assessing the
feasibility of increasing net global forest growth by 12 million hectares per year.
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The RSWG has made consideration of the feasibility of quantitative targets
a priority task, although it was not possible to complete such an analysis by the
time of this report’s publication. The primary constraint on conducting this
analysis is the serious lack of data on the economic and social costs of the
various response options for limiting net greenhouse gas emissions. While the
technical potential of a number of options has been demonstrated, there is very
little information available on the actual economic costs associated with
implementation of such options. An adequate understanding of the benefits, in
terms of changes in climate variables that are avoided, is also seriously lacking.
It is imperative that further work on the cost and benefit implications of response
strategies be undertaken. These issues have been identified as one of the most
important areas for future research by the RSWG, concerned international
organizations, and individual countries.

In addition, it appears that the capacity of regions and countries varies
greatly. Using a scenario based on 20 country studies submitted to the RSWG,
some broad generalizations are possible for the energy sector:

o West European countries, including the European Community, may be able
to stabilize or reduce CO2 emissions by early in the next decade through a
variety of measures including taxes, energy efficiency programs, nuclear
power, natural gas, and renewables.

o East European countries and the USSR may be able to slow the growth of
or stabilize CO2 emissions over the next two decades, if policies to
restructure their economies, increase efficiency, and promote economic
development and substitution are successtully implemented.

o Developing countries may be able to reduce the annual growth in CcO2
emission from over 3 percent to around 2 percent, while maintaining
economic growth. The largest opportunities in developing countries appear
to be increased efficiency in both energy supply and demand.

o North American and Pacific OECD countries may be able to slow the growth
in CO2 emissions by increased efficiency in energy supply and demand, fuel
switching to nuclear, natural gas and renewables, and other measures.

7.0 MEASURES FOR ADAPTING TO CLIMATE CHANGE

In addition to the limitation options discussed above, the RSWG reviewed
measures for adapting to potential climate change. The consideration of
adaptation options is critical for a number of reasons. First, because it is
believed that there is likely to be a lag time between emissions and subsequent
climate change, the climate may already be committed to a certain degree of
change. Implementation of adaptation measures may thus be necessary
regardless of any limitation actions which may be taken. Secondly, natural
climatic variability itself necessitates adaptation.

Furthermore, should significant adverse climate change occur, it would be
necessary to consider limitation and adaptation strategies as part of an
integrated package in which policies adopted in the two areas complement each
other so as to minimize costs. Limitaton and adaptation options
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should be developed and analyzed recognizing the relationship between the
timing and costs of limitation and adaptation. For example, the slower the rate
of climate change, the easier it would be to adapt, and vice versa. Itis similarly
important to address those cases where limitation and adaptation policies may
work at cross purposes. A truly comprehensive approach should recognize that
controlling the different gases might have different effects on the adaptive
capacity of natural resources.

The RSWG explored two broad categories of adaptation options:
o Coastal zone management, or options which maximize the ability of coastal

regions to adapt to possible sea level rise and increased frequency and
severity of storms; and

o Resource use and management, or options which address the potential
impacts of climate change on food security, water availability, natural and
managed ecosystems, land, and biodiversity.

7.1 Coastal Zone Management

Global climate change is projected to raise sea level by as much as [Note:
figure to be obtained from WGI] and, in some areas, to increase the frequency
and severity of storms. Although there remain substantial uncertainties
regarding the possible rate and magnitude of sea level rise, hundreds of
thousands of square kilometers of coastal wetlands and other lowlands could be
inundated, while ocean beaches could erode perhaps as much as one hundred
meters over the next century. Flooding could threaten lives, agriculture,
livestock, and structures, while saltwater could advance inland into aquifers,
estuaries, and soils, thus threatening water supplies, ecosystems, and
agriculture in some areas.

Some nations would be particularly vulnerable to such changes. Eight to
ten million people live within one meter of high tide in each of the unprotected
river deltas of Bangladesh, E?ypt. and Vietnam. Half a million people live in
various coral atoll nations that lie almost entirely within three meters of sea level,
such as the Maldives, the Marshall Islands, Tuvalu, Kiribati, and Tokelau. Even
in nations that are not, on the whole, particularly vulnerable to sea level rise,
some low-lying areas or regions dependent on fisheries resources could be
threatened.

Available responses to sea level rise fall broadly into three categories:

o Retreat: Under this option no actions would be taken to protect the land
from the sea - the focus would instead be on providing for people and
ecosystems to shift landward in an optimal fashion. This choice could be
motivated by either excessive costs of protection or by a desire to maintain
ecosystems.

o Accommodation: Under this strategy, while no attempt would be made to
protect the land at risk, measures would be taken to allow for continued
habitation of the area. Specific responses under this options would include
erecting flood shelters, elevating buildings on pilings, converting agriculture
to fish ponds, or growing flood- or salt-tolerant species.
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o Protection: A protection strategy uses site-specific features such as sea

walls, dikes, dunes, and vegetation to protect the land from the sea SO that
existing land uses can be retained.

could result in declining property values, increased damage from storms, and
costs for modifying infrastructure. The protection option would involve the
considerable economic costs of building sea walls and other structures (even
ignoring the impacts of flooding and salt water intrusion, a oné meter rise would
require 360,000 kilometers of coastal defenses) and could have negative
impacts on fisheries, wildlife and recreation. The loss of traditional environments
could potentially disrupt family lite and create social instability.

Actions to Preparé for Possible Sea Level Rise:

A number of response options are available which not only enhance the
ability of coastal nations to adapt to sea level rise, but are also beneficial in their
own right. Implementation of such options would be most effective if undertaken
in the short-term, not because there is an impending catastrophe, but because
there are opportunities to avoid adverse impacts by acting now - opportunities
which may not be as effective if the process is delayed. These options include:

National tal Planning:

national coastal zone management plans
rise and other impacts of global climate change and (b) ensure that risks to

populations are minimized while recognizing the need to protect and
maintain important coastal ecosystems.

o Development and img|gmen1a1ign in_the short term_of gomprehensive
n which (a) deal with both sea level

o Identification of coastal areas at risk. National efforts are needed to (a)
identify functions and resources at risk from a one meter rise in sea level
and (b) assess the implications of adaptive response measures on them.

o Provisions 10 ensure _that coastal development does not increase
vulnerability to sea level rise. Actions in particular need of review include
river levees and dams, conversions of mangroves and other wetlands for

agriculture and human habitation, and increased settlement in low-lying
areas. In addition, while structural measures to prepare for sea level rise
are not yet warranted, the design and location of coastal infrastructure and
coastal defenses should include consideration of sea level rise and other
impacts of climate change. It is sometimes less expensive to design a
structure today, incorporating these factors, than to rebuild it later.

o Review and strengthening of emergency preparedness and coastal zone
response mechanisms.  Efforts are needed to develop emergency
preparedness plans for reducing vulnerability to coastal storms through

better evacuation planning and the development of coastal defense

mechanisms that recognize the impact of sea level rise.



©ONONELWN —

10

-16-

International Cooperation:

o

Maintenance of a continuing international focus on the impacts of sea level
rise. An international organization for focusing attention and awareness of
sea level change and climate impacts on the coastal zone may be required
to encourage the nations of the world to develop appropriate responses.

o Provision of technical assistance to developing nations. Institutions offering
financial support should take into account the need for technical assistance
in developing coastal management plans, assessing coastal resources at
risk, and increasing a nation’s ability - through education, training, and
technology transfer - to address sea level rise.

o Support by international organizations for national efforts to limit population
growth in coastal areas. In the final analysis, rapid population growth is the
underlying problem with the greatest impact on both the efficacy of coastal
zone management and the success of adaptive response options.

Research, Data, and Information:

o Strengthening of research on the impacts of global climate change on sea
level rise. International and national climate research programs need to be
directed at understanding and predicting changes in sea level, extreme
events, precipitation, and other impacts of global climate change on coastal
areas.

o Development and implementation of a %lobal ocean observing network, for
example through the efforts of the 10C, WMO,and UNEP to establish a
coordinated international ocean observing network that will allow for

accurate assessment and continuous monitoring of changes in the world’s
oceans and coastal areas, particularly sea level change.

o Dissemination of data and information on sea level change and adaptive
options. An international mechanism could be identified for collecting and
disseminating important data and information on climate change and its
impact on sea level and the coastal zone and on various adaptive options.
Sharing this information with developing countries is critically important for
preparation of coastal management plans.

7.2 Resource Use and Management

Global climate change could have significant impacts upon the very
resources that humans and other species rely on to live. These resources
include water, agriculture, livestock, fisheries, land, forests, and wildlife. The
RSWG addressed these resource issues in the context of considering options for
ensuring food security; conserving species diversity; maintaining water supplies;
and using land rationally for managed and unmanaged ecosystems.

The potential impacts of climate change on natural resources and human
activities are very poorly understood. First, credible regional estimates of
changes in critical climatic factors, such as temperature, soil moisture,
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annual and seasonal variability, and frequencies of droughts, floods and storms,
are simply not available. For many of these critical climatic factors even the
direction of change is uncertain. Secondly, methods for translating these
changes into effects on the quantity and quality of resources are generally
lacking. While it is clear that some of the impacts of climate change on
resources could be negative and others positive, a more specific quantification of
those impacts is not possible at this time. In general, however, it can be said
that: (a) those resources which are managed by humans (e.g. agriculture,
forestry) are more suited to successtul adaptation than unmanaged ecosystems;
and (b) the faster the rate of change, the greater the impact.

It should be noted that there already exists a large reservoir of experience
and knowledge to help formulate and implement adaptation response strategies
in the event of climate change. Through the ages societies and all living things
have developed the capability, and a suite of responses, to adapt to the
climate’s natural variability and to extreme events (e.g. droughts, floods).
Several climatic zones span the globe, and resource use and management is an
ongoing challenge in each of these zones. Therefore, society could borrow from
these experiences in developing policies to adapt to possible climate change. In
addition, expected future economic and technological progress should provide
the financial and technical resources required to better adapt to a changing
climate.

In recognition of the uncertainties re?arding the impacts of climate change
on resource use and management, the following sections provide general, rather
than specific, options in three categories. The appropriateness of these options
for individual countries may vary depending on the specific social, environmental
and economic context.

Short-Term Research Related Options:

There are a number of actions which would augment our knowledge base
for making reasoned judgments about response strategies. These include:

o Developing inventories, data bases, monitoring systems, and catalogues of
the current state of resources and resource use and management practices.

o Improving our scientific understanding of and predictive tools for critical
climatic factors, their impacts on natural resources, and their
socio-economic consequences.

o Undertaking studies and assessments to gauge the resilience and
adaptability of resources and their vulnerability to climate change.

o Encouraging research and development by both public and private
enterprises  directed toward more efficient resource use and
biotechnological innovation (with adequate safeguards for health, safety,

and the environment), including allowing innovators to profit from their work.

o Continuing existing research and development of methods to cope with the
potentially worst consequences of climate change, such as developing more
drought- or salinity-resistant cultivars or using classical and modern
breeding techniques to help keep farming and forestry options open.
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o Increasing research on the preservation of biological resources in situ and
ex sity, including investigations into the size and location of protected
natural areas and conservation corridors.

Short-Term Policy Options:

Some response strategies are available which are probably economically
justified under present-day conditions and which could be undertaken for sound
resource management reasons, even in the absence of climate change. In
general, these relate to improving the efficiency of natural resource use, fuller
utilization of the "harvested” component of resources, and waste reduction.
Measures that could be implemented in the short-term include:

o Increased emphasis on the development and adoption of technologies
which may increase the productivity or efficiency (per unit of land or water)
of crops, forests, livestock, fisheries, and human settlements, consistent
with the principles of sustainable economic growth and development. Such
efficiencies reduce the demand for land for human activities and could also
help reduce emissions of greenhouse gases. Examples of specific options
include more efficient milk and meat production; improved food storage and
distribution; and better water management practices.

o Increased promotion and strengthening of resource conservation and
sustainable resource use -- especially in highly vulnerable areas. Various
initiatives could be explored for conserving the most sensitive and valuable
resources, inciuding strengthening conservation measures, managing
development of highly vulnerable resources, and promoting reforestation
and afforestation.

o Acceleration of economic development efforts in developing countries.
Because these countries often have largely resource-based economies,
efforts at improving agriculture and natural resource use would be
particularly beneficial. Such efforts would also promote capital formation,
which would generally make adaptation to climate change and sustainable
development more feasible.

o Developing methods whereby local populations and resource users gain a
stake in conservation and sustainable resource use, for example by
investing resource users with clear property rights and long-term tenure,
and allowing voluntary water transfer or other market mechanisms.

o Decentralizing, as practicable, decision-making on resource use and
management.

Longer-Term ions:

There are also a number of other possible responses which are costly or
otherwise appear to be more appropriate for consideration in the longer-term,
once uncertainties regarding climate change impacts are reduced. Options in
this category include:

o Building large capital structures (such as dams) to provide for enhanced
availability of water and other resources.
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o Strengthening and enlarging protected natural areas and establishing
conservation corridors to enhance the adaptation prospects for unmanaged
ecosystems.

o Reviewing and possibly eliminating direct and indirect subsidies and
incentives for inefficient resource use.

8.0 MECHANISMS FOR IMPLEMENTING RESPONSE STRATEGIES

The RSWG also considered in detail several priority areas which must be
addressed in order to adequately implement limitation or adaptation responses.
These "implementation mechanisms" represent the primary vehicles through
which national and international responses to climate can be brought into force.
The specific implementation mechanisms considered were:

o Public information and education;

o Technology development and transfer;
o Economic (market) mechanisms;

o Financial mechanisms;

o Legal and institutional mechanisms, including possible elements of a
framework convention on climate change.

The results of the RSWG's deliberations on these issues are provided below.

8.1 Public Information and Education

A well informed global population is essential for addressing and coping with
an issue as complex as potential climate change. Because climate change has
the potential to affect, either directly or indirectly, almost every sector of society,
broad global understanding of the issue will facilitate the adoption and
implementation of such response options as may be necessary and appropriate.
The dissemination of information also represents a powertful economic
instrument for ensuring that markets accurately take into account potential
consequences and/or opportunities of climate change.

The core aims of public education and information programs are to:
o Promote awareness and knowledge of climate change issues,
o Encourage positive practices to limit and/or adapt to climate change; and
o Encourage wide participation by all countries, both developed and

developing, in addressing climate change issues and developing
appropriate responses.

Given the importance of a well-informed population, the RSWG developed
suggestions and approaches for improving international awareness of the
potential causes and impacts of climate change. In this process it was
recognized  that, while  broad-based understanding is essential,
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no single mechanism can work for every group or in every culture or country.
The social, economic, and cultural diversity of nations will likely require

educational approaches and information tailored to the specific requirements
and resources of particular locales, countries, or regions.

A number of national and international actions could be taken to
disseminate broadly information on climate change. These include the:

o Establishment of national committees or clearing houses to collect, develop,
and disseminate accurate information on climate change issues. This could
help provide focal points for information on issues such as energy efficiency,
energy savings, forestry, agriculture, etc.

o Use by international organizations (UNESCO, UNEP, WMO, etc.) of IPCC
reports in developing and providing to all countries an adequate
understanding for future actions.

o Use of an existing international institution, or development of a new
institution, to serve as a clearinghouse for informational and educational
materials.

8.2 Tech Dev: nt T r

The development and transfer of technologies is vital to any effort to
address global climate change. The development of new technologies may
provide the means by which societies can meet their energy, food, and other
needs in the face of changes in global climate, while at the same time
minimizing emissions of greenhouse gases. Prompt transfer of technologies,
especially to developing countries, is likewise an important aspect of any effort

to limit or adapt to climate change.

Technology Research and Development Issues:

Technological development is needed to limit or reduce anthropogenic
greenhouse gas emissions; absorb such gases by protecting and increasing
sinks; adapt human activities and resource use and management to the impacts
of climate change; and detect and predict climate change and its impacts.
Technology development could be pursued in a wide range of activities such as
energy, industry, agriculture, transport, water supply, coastal protection, and
management of natural resources. Some of the primary areas where further
technology research and development is needed include:

o Energy, in particular those technologies which provide for using fossil
energy resources more efficiently and which promote the use of non-fossil
energy sources (e.g. renewable energy sources and safe nuclear power).

o Natural Resources, including technologies and practices for increasing
yields of forests and other greenhouse gas sinks, reducing emissions from
agricultural sources, and measures for enhancing the ability of resources to
adapt to climate change.

o Monitoring, in particular those technologies which enhance our ability to
make accurate predictions about the magnitude, timing, and regional
impacts of climate change.
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Technology Transfer:

The fastest rate of increase of greenhouse gases emission is occurring in
developing countries. As a result, there is a need for the transfer of technologies
for limiting climate change to the developing countries. Such advanced
technologies may provide an alternative which would allow developing countries
to encourage economic growth and limit greenhouse gas emissions. A number
of efforts are currently underway through bilateral and multilateral arrangements
which could be further expanded.

A number of impediments, however, hinder the effective transfer of
technologies to developing countries. These include lack of financial resources,
necessary institutions, and trained human resources. Existing institutions could
be strengthened to finance technology transfers, train human resources, and

evaluate, introduce, and operate new technologies.

Existing legal provisions and restrictive trade practices are also possible
constraints. In this context, the issue of intellectual property rights presents a
case where international opinion is mixed. Some hold that the universal
international protection of such rights will promote the effective development and
transfer of technologies, while others hold that provisions for the protection of
intellectual property rights should be determined by the recipient countries, in
accordance with their particular legal regimes. Because of the importance of
technology transfer, this issue should be addressed in the short-term.

8.3 Economic Mechanisms

It is important that any potential measures to limit or adapt to global climate
change be as economically efficient and cost-effective as possible, while taking
into account important social implications. In general, environmental objectives
can be achieved either through regulations requiring the use of a specific
technology or attainment of specified goals, or economic instruments such as
emissions fees, subsidies, tradeable permits, or sanctions.

Economic instruments, through their encouragement of flexible selection of
abatement measures, frequently offer the possibility of achieving environmental
improvements at lower cost than regulatory mechanisms. Unlike many
regulations, they tend to encourage innovation and the development of improved
technologies and practices for reducing emissions. Economic mechanisms also
have the potential to provide the signals necessary for more environmentally
sensitive operation of markets. it is unlikely, however, that economic
instruments will be applicable to all circumstances.

Three factors are considered as potential barriers to the operation of
markets and/or the achievement of environmental objectives through market
mechanisms. These are: information problems, which can often cause markets
to produce less effective or unfavorable environmental outcomes; existing
measures and institutions, which can encourage individuals to behave in
environmentally damaging ways; and balancing competing objectives (social,

environmental, and economic). An initial response strategy may therefore be to
address information problems directly and to review existing measures which
may be barriers.
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A general advantage of market based economic instruments is that they
encourage limitations or reductions in emissions by those who can achieve them
at least cost. They also provide an ongoing incentive for industry and individual
consumers to apply the most efficient limitation/reduction measures through, for
example, more efficient and cleaner technologies. Such incentives may be
lacking in the case of regulations.

Regulations, are the customary means of controlling pollution in both market
and centrally planned economies. An advantage of regulations is that, in certain
circumstances, they create more certainty as to desired outcomes, whereas
major disadvantages are that they may discourage innovation, introduce
inflexibilities in meeting objectives, can discourage resource use efficiency, and
offer few or no incentives to reduce emissions below specified levels.

A number of specific economic instruments were identified that might be
used as alternatives or supplements to regulatory actions in meeting
environmental goals:

o A system of tradeable emissions permits: An emission permit system is
based on the concept that the economic costs of attaining a given
environmental goal can be minimized by allowing for the trading of
emissions rights. Once an overall limit on emissions has been set,
emissions entitliements amounting to that limit could be provided to emitting
sources and free trading of such entitiements allowed. This would reduce
the costs of meeting a given emission target because: (a) as in trade,
comparative advantages between trading entities would be maximized; and
(b) economic incentives would be created for the development of improved
greenhouse gas limitation technologies, sink enhancement, and resource
use efficiency (energy conservation).

o A system of emission charges: Emission charges are levied on specified
emissions depending on their level of contribution to climate change. Such
charges may provide a means of encouraging emitters to limit or reduce
emissions and provide an incentive for diverse parties to implement efficient
means of limiting or reducing emissions. Another advantage of charges is
that they generate revenue which could provide a funding base for further
pollution abatement, research, and administration, or allow other taxes to be
lowered.

o Subsidies: Subsidies are aimed at encouraging environmentally sound
actions by lowering their costs. Subsidies could be used, inter alia, to
encourage the use of energy-efficient equipment and non-fossil energy
sources, and the development and greater use of environmentally sound
technologies.

o Sanctions: A final type of economic instrument is the use of economic
sanctions for the enforcement of international agreements. This would
require an international convention to establish a system of agreed trade or
financial sanctions to be imposed on countries not adhering to agreed
regimes.

It has also been suggested that the environmental protection value could be
maximized and the economic costs of meeting possible greenhouse gas
limitation targets (should such be considered necessary in the future) minimized
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by considering all greenhouse gas sources and sinks comprehensively. Under
this approach individual countries would be assigned an allowable emissions
level, in terms of a parameter or "index" such as CO2 equivalency, for all their
net greenhouse gas emissions. Countries would then be free to determine what
specific measures to implement domestically to meet that target by limiting
sources or enhancing sinks of any combination of greenhouse gases. This
would avoid ignoring important greenhouse gases, foster sink development, and
enable countries to implement the domestic program which allows them to meet
a given target at the least cost for their specific economic and social position.

Each of the approaches outlined above, however, poses potentially
significant challenges in terms of implementation and acceptability. There is an
incomplete understanding of the economic and social consequences of these
various approaches. It is evident that further work is required in all countries,
and in ongoing IPCC work, to fully evaluate the practicality of such measures
and costs and benefits associated with different mechanisms. It is appreciated
that each instrument assessed has a role in meeting greenhouse emission
objectives, but the suitability of particular instruments is dependent on the

particular circumstances and at this stage no measure can be considered
universally superior to all other available mechanisms.
8.4 Financial Mechanisms

Industrialized and developing countries alike have a common responsibility
to address the potential consequences of global climate change. Responses to

climate change can not be effective unless there is broad participation from all
countries, regardless of their level of development or economic structure.
However, the special circumstances of the developing countries, including their
vulnerability to the consequences of climate change and their lack of financial
resources, must be recognized. Financial assistance to developing countries
represents an important mechanism for assisting them in undertaking adequate
measures to limit or adapt to climate change.

Bilateral and multilateral development agencies should be used and could
be encouraged to strengthen and expand their fields of competence into new
areas that are responsive to environmental necessity. Climate change goals
would be furthered by a concerted effort by all of these institutions to formulate
coordinated and integrated strategies which assure that all development
assistance investments, whether undertaken with existing or additional funds,
take into account climate change issues.

Financial resources channelled to developing countries would be most
effective if focused on those activities which contribute both to limiting
greenhouse gas emissions and promoting economic development. Areas for
assistance could include:

o Efficient use of fossil energy resources and the increased use of low-fossil
or non-fossil fuels;

o Rational forest management practices and agricultural techniques which
reduce greenhouse gas emissions;
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o Measures which enhance the ability of developing countries to develop
programs to address climate change, including research and development
activities and public awareness and education;

o Participation by developing countries in international fora on global climate
change, such as the IPCC.

A number of possible sources for generating financial resources were
considered. These include general taxation, specific taxation on greenhouse
gas emissions, and emissions trading. Creative suggestions include using
undisbursed official resources, a fixed percentage tax on travel tickets, a climate
lottery, and levies on countries that have been unable to meet their obligations.
The question has also been raised of whether such financial assistance should
only be given to those countries which abstain from activities producing
greenhouse gases and whether assistance should be provided for adaptation

purposes.

With respect to institutional mechanisms for providing financial assistance to
developing countries, several tracks could be considered:

o One track builds on work underway or planned in existing institutions. In
this regard, the World Bank, a number of the regional banks, other
multilateral organizations, and bilateral agencies have initiated efforts to
incorporate global climate change issues into their programs. Bilateral
donors could further integrate and reinforce the environmental components
of their assistance programs and develop co-financing arrangements with
multilateral institutions.

o Parallel to this track some have raised the possibility that the creation of
new mechanisms and facilities such as a new international fund is already
justified. Such new instruments could be located within the World Bank
systems (with new rules) or elsewhere.

o In addition, individual developing countries could also initiate studies, with
donor assistance, on their current and projected emissions levels and
assistance needs for limiting such emissions.

o Further consideration is also needed of the important contributions which
the private sector might make, through technology transfer, foreign direct
investment, and other means, to assist developing countries to respond to
climate change.

85 L Instituti anisms

A number of institutions and international legal mechanisms exist which
have a bearing on the climate change issue, in particular those dealing with the
environment, science and technology, energy, natural resources, and financial
assistance. One of these existing international legal mechanisms, the Vienna
Convention on the Protection of the Ozone Layer and its associated Montreal
Protocol on Substances that Deplete the Ozone Layer, deals specifically with
reducin? emissions of important greenhouse gases which also deplete the
ozone layer. However, there is a general view that, while existing legal

instruments and institutions related to climate change should be fully utilized and
further strengthened, they are insufficient alone to meet the challenge.
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A very broad international consensus has therefore emerged in the RSWG,
confirmed notably at the 44th United Nations General Assembly, on the need for
a framework convention on climate change. Such a convention should generally
follow the format of the Vienna Convention for the Protection of the Ozone Layer
in laying down, at a minimum, general principles and obligations. It should
further be framed in such a way as to gain the adherence of the largest possible
number and most suitably balanced range of countries, while permitting timely
action to be taken. In addition, it should contain provisions for the adoption of
separate annexes/protocol(s) to deal with specific obligations. As part of the
commitment of the parties to action on greenhouse gas emissions and the
adverse effects of climate change, the convention should also address the
particular needs of the developing countries, the question of the development
and transfer of technology, and institutional requirements.

A number of overarching issues will have to be decided in the negotiation of
a convention. These include:

o the political imperative of striking the correct balance: on the one hand,
between the arguments for a far-reaching, action-oriented convention and
the need for urgent adoption of such a convention so as to begin tackling
the problem of climate change; and, on the other hand, between the costs
of inaction and the lack of scientific certainty;

o the extent to which specific obligations, particularly on the control of
emissions of greenhouse gases, should be included in the convention itself
or be the subject of a separate protocol(s);

o the timing of negotiation of such a protocol(s) in relation to the negotiations
on the convention.

In addition, specific issues will need to be addressed, such as:

o Financial needs of developing countries: The need for additional resources
for developing countries and the manner in which this should be addressed,
particularly in terms of the nature, size and conditions of the funding, will
have to be considered by the negotiating parties even if detailed
arrangements form the subject of a separate protocol.

o Development and transfer of technology: The basis on which the promotion
of the development and transfer of technology and provision of technical
assistance to developing countries should take place will need to be
elaborated, taking into account considerations such as terms of transfer,
intellectual property rights, and the environmental soundness of such
technology.

o Institutions: Views differ substantially on the role and powers of the
institutions to be created by the convention, particularly in exercising
supervision and control over the obligations undertaken.

Many countries and international organizations have called for the initiation
of intemational negotiations on a framework convention after completion of the
IPCC's first assessment report. The RSWG's analysis of possible elements of a
framework convention is intended to provide guidance on the major issues which
will likely need to be considered in preparing for such negotiations.
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9.0 CONCLUSION

Global climate change is an issue which concerns the entire international
community. All countries contribute to the atmospheric concentration of
greenhouse gases and, if present trends continue, it is expected that emissions
of these gases from all regions of the world will rise throu h the next century.
The potential consequences of global climate change could likewise be felt in all
regions of the world.

A large number of response options have been identified at the national,
regional, and international levels to address climate change issues. Actions can
be taken both to limit the net quantity of greenhouse gases which are being
released into the atmosphere and to adapt to changes in the global climate.
While a great many possible response options have been identified in this
report, some warrant special attention as being particularly important and
feasible for introduction in the short term. These include:

o Implementation of measures which are already economically and socially
justifiable in their own right and which also provide benefits from a climate
change standpoint. Examples include increased energy efficiency,
improved use of forests and other natural resources, and reductions in
emissions of CFCs.

o Development by individual countries of national inventories of greenhouse
gas emissions and national plans evaluating those measures which could
be undertaken to limit greenhouse gas emissions or adapt to the potential
impacts of global climate change.

o Strengthening of existing national, regional, and international institutions
which have a bearing on climate change, in particular those which improve
our scientific and economic understanding of climate change, promote the
development of technologies for limiting or adapting to such change, or
assist developing countries in addressing this issue.

o Development of a framework convention on climate change which can gain
the adherence of the vast majority of the international community and w ich
lays down general principles and obligations for addressing climate change.

o Increased research and development of technologies and practices that
reduce greenhouse gas emissions or enhance the ability of countries to
adapt to climate change.

o Increased research to reduce the scientific uncertainties regarding the
magnitude, timing, and regional impacts of global climate change.

o Increased research with respect to how effective specific response options
or groups of options would be in actually averting potential climate change.

o Increased research to understand the economic aspects of specific
response options so as to provide an adequate information base for making
sound policies.

The RSWG will continue its work to further define and evaluate the available
response options. A number of potential future activites have been




— —

2 O OWONOIOIONHLWN —

Y-

identified and are being developed into specific work programs. The

participation of the largest possible number of countries in this work is important
and is strongly encouraged.

The efforts of the participating countries in the RSWG process have served
to increase international awareness of the climate change issue and possible
response strategies. This first assessment report provides important information
for policy makers considering national, regional, and international climate
change strategies. We believe these efforts have served and will continue to
serve to bring the intemational community closer together in the process of
developing a consensus on addressing this vital issue.
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Energy and Industry Subgroup Report, Section 4.6.1

Energy and Industry Subgroup Report, Section 3.4.1.

Energy and Industry Subgroup Report, Section 3.6.1

Energy and Industry Subgroup Report, Section 3.2.2.2
Agriculture, Forestry, and Other Activities Report, Section 3.4.2
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Agriculture, Forestry, and Other Activities Report, Section 3.4.4
10 Agriculture, Forestry, and Other Activities Report, Section 3.4.1
" Agriculture, Forestry, and Other Activities Report. Section 2.0

12 Agricutture, Forestry, and Other Activities Report. Section 4.2



SUMMARY OF IPCC EVENTS

November 9-11, 1988: Geneva, Intergovernmental Panel on Climate
Change (IPCC) organized

0 U.S. delegation successfully seeks chair of Working Group III,
the Response Strategies Working Group (RSWG); successfully
opposes formation of separate working group on "legal issues".

January 31-Feb. 2, 1989: Washington, First Plenary Meeting, U.S.-Hosted
and Chaired, of RSWG

) Secretary of State Baker delivers opening address.

) Organizational agenda--U.S. sucessfully seeks to have chair
retain direct responsibility for politically-sensitive "legal
issues" (i.e. convention questiong.

) Four subgroups of RSWG estalished: 1) Energy and Industry; 2)
Agriculture and Forestry; 3) Coastal Zone Management; 3)
Resource Use and Management.

May 10-12, 1989: Geneva, U.S.-Chaired RSWG "Steering Committee"

) Agenda-setting. Primary focus again on how to handle "legal
issues". U.S., backed by developing countries, proposes to
consider 1) legal, but also 2) financial, 3) economic,

4) technology development and transfer, and 5) public

information and awareness issues in five separate topical

papers on "implementation measures" at a subsequent workshop.
June 28-30, 1989: Nairobi, 2nd IPCC Plenary

0 Progress review. U.S. successfully argues to have additional
(3rd plenary) meeting in Washington, in February, 1990.

October 2-6, 1989: Geneva, U.S.-Chaired RSWG 2nd Plenary

() Discussion of five "implementation measures" papers, notably

"legal issues" and "elements of a framework convention".
February 5-7, 1990: Washington, 3rd IPCC Plenary %

0 President Bush gives opening address.

0 Agenda primarily progress report. Over 60 countries attend.



FUTURE EVENTS

June 5-8: Geneva, U.S.-Chaired 3rd RSWG Plenary
0 Approval of First Interim Report of RSWG (WG-III), including
"roadmap" for convention negotiation.
August 27-30, 1990: Sundsvall, Sweden, 4th IPCC Plenary

0 Approval of First Interim Report of IPCC (all three working
groups).

0 Future work and program of IPCC.

Late 1990 or Early 1991: U.S. expected to host first round of framework
climate convention negotiations, per President's offer.



i
i U.S. POLICY EVOLUTION ON GLOBAL CLIMATE CHANGE

Jan. 3f.-1

u.sS.-

0

989: Secretary Baker's Opening Statement at First Meeting of
Chaired Response Strategies Working Group, Washington

"We can probably not afford to wait until all of the
uncertainties have been resolved before we do act. Time will not
make the problem go away.

"While scientists refine the state of our knowledge, we should
focus immediately on prudent steps that are already justified on
grounds other than climate change. These include reducing CFC
emissions, greater energy efficiency and reforestation.

"Whatever global solutions to global climate change are
considered, they should be as specific and cost-effective as they
can possibly be. XA

"Those solutions will be most effective if they transcend the
great fault line of our times--the need to reconcile the twin
requirements for both economic development and a safe
environment."

May 12, 1989: Statement by President on Framework Climate Convention

0

July 1989:

0

"The United States looks forward to playing a significant role in
efforts to assess and respond to global climate change. I expect
that these efforts will lead to formal negotiations on the
establishment of a framework convention on global climate."

Environmental Statement of the Paris G-7 Economic Summit

"We strongly advocate common efforts to limit emissions of carbon
dioxide and other greenhouse gases."

"We believe that the conclusion of a framework or umbrella
convention on climate change to set out general principles or
guidelines is urgently required to mobilize and rationalize the
efforts made by the international community.... Specific
protocols containing concrete commitments could be fitted into
the framework as scientific evidence requires and permits."

December 6, 1989: President's Malta Statement, offers U.S. to host first
negotiating session on framework climate convention.




February 5, 1990: President's Speech to IPCC 3rd Plenary, Washington

0

"I have just submitted a budget to our Congress for fiscal
1991.... And underscoring our commitment to your efforts, I am
pleased to note that funding for the U.S. Global Change Research
Program will increase by nearly 60%, to more than $1 billion.

"Furthermore, even as we wait for the benefits of this research,
the United States already has taken many steps in our country
that bring both economic and environmental benefits -- steps that
make sense on their own merits in terms of responsibility and
efficiency, which help reduce emissions of CFCs and carbon
dioxide and other pollutants now entering the atmosphere.

"...We're crafting a revised Clean Air Act with incentives for
our private sector to find creative, market-driven solutions to
enhance air quality.

"We've launched a major reforestation initiative to plant a
billion trees a year on the private land across America.

", ..Last December at Malta, in my meeting with President
Gorbachev, I proposed that the United States offer a venue for
the first negotiating session for a framework convention, once
the IPCC completes its work. I reiterate that invitation here
and look forward to your cooperation in that agenda."

February 26, 1990: Secretary Baker's Speech to Governor's Conference

0o

"Just a few weeks ago,...the President reiterated our policy
toward climate change. We call it the "no regrets" policy, and
we encourage other nations to adopt a similar approach.

"Just what do we mean by "no regrets"? We mean that while we are
pursuing the serious scientific research that is critical to any
responsible approach, we're also hedging our bets in an
economically sound way.

"...We mean that we are prepared to take actions that are fully
justified in their own right and which have the added advantage
of coping with greenhouse gases. They're precisely the policies
we will never have cause to regret.

“...If the results of international scientific research
demonstrate that climatic conditions will not change in a
significant way, we will have 'no regrets' for these actions
because they provided other benefits. If, on the other hand, the
findings of our research turn out to be more troublesome, we will
have taken prudent steps toward solving the problem in a
cost-effective way. We urge other nations to join us in our 'no
regrets' efforts."
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