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Invitation: High-level Transatlantic Workshop on Climate Change

Washington, DC, November18, 2002

7 Qetober,2002 rd

4~J
-HClimate changeis thesourceof considerablepolitical debatein the overalltransatlantic

relationship.TheGermanInstitutefor InternationalandSecurityAffairs (SWP) andthe
0
~i)

WoodrowWilsonGenter(WWC), with the supportof theGermanMarshallFundof theUnited
States(GMF), inviteyou to participatein aworkshoponNovember18, 2002attheWoodrow
WilsonCenterto exploreopportunitiesfor renewedtransatlantic cooperationin this important
field. rd

H
rd

Theworkshopwill be organizedby SWPandWWC forasmall, distinguishedgroupof
public andprivatesectorleadersfrom bothsidesof theAtlantic — about20 participantseach.
Theywill include policymakers,membersof the foreignpolicy community,media, and rd
business,asweil asoutstanding experts familiarwith the climatepolicy debate andlong-term

0)
climatechallenges.

A shift fromthe actualtransatlanticstalemateon climatepolicy will only bereachedif H

the participation, notonly of keyexpertsbut alsoof thosecaringfor the cohesionof theAtlantic
community,canbeassured.

0)
The two majorsessionswill address „EngagingthePrivate Sector:JointIndustryPer-

spectives,Opportunities and Obstaclesfor Technology Breakthroughs,“and„EngagingMajor
DevelopingCountries.“Both sessionswill beaimedatfinding commongroundfor transatlantic 4i

understandingandpartnership. (J2
H

Pleaselet us knowif you areabletoattendthisconferencein Washington, DCatthe
WilsonCenterat 1300PennsylvaniaAve, NW. We askthat youRSVPby October21, 2002. rd

Pleasefeel free to contactourcolleagues,FriedemannMuellerorAlexanderOchs(SWP)at
+49 30 88007-0,or GeoffDabelko(WWC) at+1 202691-4178for additionalinformationor CII

referto SWP‘sINTACT projectwebsiteatwww.intact-climate.org.

We look forwardto welcoming youatthis importantworkshop.

Sincerely yours,

4
LeeH. Hamilton ChristophBertram
Director Director
WoodrowWilsonCenter Stiftung WissenschaftundPolitik

ONE WOODROW WILSON PLAZA, 1300 PENNSYLVANIA AVENUE, NW, WASHINGTON, DC 20004-3027 T 202.691.4000 F 202.691.4001 WWW.WILSONCENTER.ORG
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Context for Dialogue

November 11, 2002

INTACT*
High-level Transatlantic Workshop on Climate Change
Washington, D.C., November 18, 2002

The Challenge:

Climate change, according to many, will be one of the biggest challenges of the 21st
century. Suggested responses revolve around stabilizing and reducing the concentration of
greenhouse gases in the atmosphere. International cooperation is a necessary component
of any strategy to bring about stabilization or reductions given the interdependence of the
global phenomenon. Currently emissions of greenhouse gases are still increasing despite
considerable political attention to the issue.

The United States and Europe have recently adopted different approaches to address
climate change. The decisions to pursue alternative strategies have become a political
sticking point in the transatlantic relationship, contributing a degree of friction to diplomatic
relationships that extend beyond merely the environmental realm. This linkage of the
climate change issue to the larger political context of the transatlantic relationship suggests
that a broader range of diplomatic and foreign policy actors have interests in actions
surrounding climate change.

The Workshop:

The Workshop has been designed to facilitate dialogue and greater understanding around
respective U.S. and European approaches to climate change within a broader political,
economic, technological, and diplomatic context. The dialogue will therefore include
experts on the transatlantic relationship as well as climate experts. The small,
distinguished group will include policymakers, foreign policy analysts, business leaders,
journalists, and scholars from both sides of the Atlantic. The conversations will occur on a
not-for-attribution basis in order to facilitate free and open discussion. Each session will
feature five minute presentations by one European and one American to kick off
discussion.

Two topics perhaps offer opportunity for transatlantic cooperation and will be the focus of
two sessions: 1) engaging developing countries on addressing climate change,
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November 11, 2002
INTACT*
High-level Transatlantic Workshop on Climate Change
Washington, D.C., November 18, 2002

and: 2) private sector and technological approaches to climate change. Many believe a key
to successfully addressing climate change is concerned action by populous nations such
as China, India, and Brazil where emissions are growing at an increasing rate. The United
States and Europe has the opportunity to coordinate their approaches to these developing
countries. Second, there have been calls for a major transatlantic “Apollo-type” research
and development program to make world energy production and consumption less carbon-
dependent. The private sector and technology sector are keys to such an effort and
achieving such a goal. Europe and the United States are bound to be at the center of any
such effort. Both the roles of developing countries and the roles of the private sector and
technology provide central but not exclusive areas for transatlantic dialogue.

The Institutional Setting:

The workshop is organized jointly by the Woodrow Wilson International Center for Scholars
(WWICS) and the German Institute for International and Security Affairs (SWP), and
sponsored by the German Marshall Fund of the United States (GMF). The main sessions
will take place at the Wilson Center 5th floor conference room in the Ronald Reagan
Building at 1300 Pennsylvania Ave, NW, on Monday, November 18, 2002. The event is a
part of the project INTACT – International Network To Advance Climate Talks, started at
the beginning of this year by the SWP, the largest think tank on foreign policy in Western
Europe. From its inception, INTACT has been backed by a generous grant from the GMF.
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INTACT*
High-level Transatlantic Workshop on Climate Change
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November 17

7 p.m. Opening Dinner
by Invitation of Dr. Eberhard Kölsch, Minister and Deputy Chief of
Mission, German Embassy to the United States
Venue: Embassy House

1900 Foxhall Road, NW, Washington, DC 2007
November 18

08:00 – 08:45 Breakfast and Registration

08:45 – 09:15 Welcome Address
Christoph Bertram and Lee H. Hamilton

Presentation of Project and Workshop Strategy
Geoff Dabelko and Friedemann Müller

09:15 – 10:45 Session I: Climate Change as a Transatlantic Century Challenge

Introduced by Carlo Jaeger and Jessica T. Mathews

10:45 – 11:15 Coffee break

11:15 – 12:45 Session II: Closing the Gap of Misunderstanding:
What Drives US and European Climate Politics?

Introduced by John Ashton and Harlan Watson

12:45 – 01:30 Lunch

01:30 – 03:00 Session III: Engaging the Private Sector: Joint Industry Perspectives,
Opportunities and Obstacles for Technology Breakthroughs

Introduced by Kevin Fay and William S. Kyte

03:00 – 03:30 Coffee break

03:30 – 05:00 Session IV: Engaging Major Developing Countries

Introduced by Elliott Diringer and Michael Grubb

05:00 Reception

November 19

t.b.a. Working brunch with U.S. Congress Representatives
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Fact Sheet 
Bureau of Oceans and International Environmental and Scientific Affairs 
Washington, DC 
October 23, 2002 
 
United States Global Climate Change Policy 
 
On February 14, 2002, President Bush committed the United States to an ambitious climate change strategy 
that will reduce domestic greenhouse gas (GHG) emissions relative to the size of the American economy. The 
United States will achieve this goal by cutting its GHG intensity -- how much it emits per unit of economic 
activity -- by 18% over the next 10 years. This strategy will set America on a path to slow the growth of 
greenhouse gas emissions, and – as the science justifies -- to stop, and then reverse that growth. The 
President’s policy also continues the United States’ leadership role in supporting vital climate change research, 
laying the groundwork for future action by investing in science, technology, and institutions. In addition, the 
United States’ strategy emphasizes international cooperation and promotes working with other nations to 
develop an efficient and coordinated response to global climate change. In taking prudent environmental action 
at home and abroad, the United States is advancing a pro-growth, pro-development approach to addressing 
this important global challenge.  

Cutting GHG Intensity By 18% Over The Next 10 Years 

GHG intensity is the ratio of greenhouse gas emissions to economic output. The President's goal is to lower 
the United States’ rate of emissions from an estimated 183 metric tons per million dollars of Gross Domestic 
Product (GDP) in 2002, to 151 metric tons per million dollars of GDP in 2012. By slowing the growth of 
greenhouse gases, this policy will put America on a path toward stabilizing GHG concentration in the 
atmosphere in the long run, while sustaining the economic growth needed to finance our investments in a new, 
cleaner energy structure. America is already improving its GHG intensity; new policies and programs will 
accelerate that progress, avoiding more than 500 million metric tons of GHG emissions over the next 10 years 
-- the equivalent of taking nearly one out of every three cars off the road. This goal is comparable to the 
average progress that nations participating in the Kyoto Protocol are required to achieve. 

Laying the Groundwork for Current and Future Action 

Unprecedented Funding for Climate Change-Related Programs. The President's FY 2003 budget request 
provides $4.5 billion for global climate change-related activities -- a $653 million or 17% increase over FY 2002 
-- more than any other nation’s commitment. This increase includes nearly $1.8 billion for climate change 
science, $1.3 billion for climate technologies, and $555 million for the first year of funding for a 5-year, $4.6 
billion commitment to tax credits for renewable energy and energy efficient sources and technologies. The 
budget request also includes $279 million for international activities -- a 29% increase.  

A New Tool to Measure and Credit Emissions Reductions. In his February announcement, the President 
directed the Secretary of Energy to recommend reforms to the Department’s existing voluntary greenhouse 
gas registry, to: (1) ensure that businesses that register voluntary reductions are not penalized under a future 
climate policy, and (2) give credit to companies that can show real emissions reductions. Toward this end, the 
United States will improve its voluntary GHG registry to enhance the registry’s accuracy, reliability and 
verifiability, working with and taking into account emerging domestic and international approaches. These 
improvements will give businesses incentives to invest in new, cleaner technology and voluntarily reduce 
greenhouse gas emissions.  

National Energy Policy. The United States’ National Energy Policy recommends tax incentives, business 
sector challenges, and improved transportation programs, to promote energy efficiency and conservation and 
to reduce emissions of greenhouse gases through the use of alternative, renewable, and cleaner forms of 
energy.  
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Increased Incentives for Carbon Sequestration. To increase the amount of carbon stored by America’s 
farms and forests, the United States will invest up to $47 billion in the next decade for conservation on its 
farms and forest lands. This partnership with farmers and small land owners will help protect land, water, and 
air, secure and enhance habitat for wildlife, and greatly expand opportunities to store significant quantities of 
carbon in trees and the soil, as well as promote other activities to mitigate GHG emissions.  

Working With Other Nations to Develop an Efficient and Effective Global Response 

Enhanced support in the developing world and for bilateral international cooperation on climate 
change initiatives. The President’s FY2003 budget supports significant funding for science and technology 
research, development and transfer, including:  

! $155 million for the United States Agency for International Development (USAID), which continues to 
be a major source of climate technology assistance to developing countries.  

! $50 million for tropical forest conservation, including $40 million under the Tropical Forest Conservation 
Act to help countries redirect debt payments toward protecting tropical forests, which store millions of 
tons of carbon. 

! A significant share of the overall funding required to meet the President's commitment of $25 million for 
climate observation systems in developing countries.  

! $68 million for the Global Environment Facility (GEF), to help developing countries better measure and 
reduce emissions, and invest in clean and renewable energy technologies. In addition, the United 
States has pledged $500 million over the next four years for the GEF, to help developing countries 
address environmental problems with potential global impact. The commitment represents a 16% 
increase over our contribution to the previous replenishment.  

Bilateral partnerships. The United States is committed to working with other nations, especially developing 
countries, to build future prosperity along a cleaner and better path. The President's strategy promotes 
cooperative relationships with other countries, so that our objectives and activities complement each other in 
addressing climate change effectively. Over the past year, the United States has engaged in bilateral 
partnerships with Australia, Canada, China, seven Central American countries (Belize, Costa Rica, El 
Salvador, Guatemala, Honduras, Nicaragua, and Panama), the European Union, India, Italy, Japan, the 
Republic of Korea and New Zealand, on issues ranging from climate change science to energy and 
sequestration technology to policy approaches.  

 
[End] 
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Annual European Community greenhouse gas inventory 1990–2000 and inventory report 2002

EC GHG emission trends

This chapter presents the main GHG emission trends in the European Community. First, 
aggregate results are described as regards total GHG emissions and progress towards fulfilling 
the EC Kyoto target. Then, emission trends are briefly analysed at gas and source level. Finally, 
a short overview of MS contribution to EC greenhouse gas trends is given.

1. Total GHG emissions

The European Community increased greenhouse gas emissions in 2000 compared to 1999, 
but was well below 1990 levels. In 2000, total EC greenhouse gas emissions without LUCF were 
4 059 Tg (CO2 equivalents), which was 0.3 % above 1999 and 3.5 % below 1990 levels.

In the Kyoto Protocol, the EC agreed to reduce its greenhouse gas emissions by 8 % by 2008–
12, from 1990 levels. Assuming a linear target path from 1990 to 2010, total EC greenhouse 
gas emissions were 0.5 index points above this target path in 2000 (Figure 1). Note that the 
trend changes slightly, if the EC selects a base year other than 1990 for fluorinated gases, as 
allowed for under the Kyoto Protocol.

CO2 is by far the most important greenhouse gas, accounting for 82% of total EC emissions in 
2000. In 2000, EC CO2 emissions without LUCF were 3 325 Tg, which was 0.5 % above 1999 
but 0.5 % below 1990 levels. In the UNFCCC, the EC agreed to stabilise its CO2 emissions at 
1990 levels by 2000. This target was achieved by the EC (Figure 1).

Note (1): The linear target path is not intended as an approximation of past and future emission trends. It 
provides a measure of how close the EC emissions in 2000 are to a linear path of emissions reductions from 1990 
to the Kyoto target for 2008–12, assuming that only domestic measures will be used. The unit is index points with 
1990 emissions being 100. Therefore, it does not deliver a measure of (possible) compliance of the EC with its 
greenhouse gas targets in 2008–12, but aims at evaluating overall EC greenhouse gas emissions in 2000.

Note (2): Greenhouse gas emission data for the EC as a whole do not include emissions and removals from LUCF. 
In addition, no adjustments for temperature variations or electricity trade are considered.

Figure 1 EC greenhouse gas emissions 1990–2000 compared with targets for 2000 and 2008–12 (excluding LUCF)
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EC GHG emission trends

Table 3 gives an overview of the main trends in EC greenhouse gas emissions and removals for 
1990–2000. It shows the importance of CO2 emissions, which account for 82 % of total GHG 
emissions and reduced slightly since 1990 (–0.5 %). CO2 emissions increased by 0.5 % in 2000 
compared to 1999 mainly in the source categories 1.A.1 ‘Energy industries’ and, to a smaller 
extent, in 1.A.2 ‘Manufacturing industries’.

CH4 emissions account for 8 % of total EC greenhouse gas emissions and decreased by 20 % 
between 1990 and 2000. In 2000, CH4 emissions decreased by 2.7 % compared to 1999. The 
emission reductions in 2000 were mainly achieved in the source categories 1.B.1 ‘Fugitive 
emissions from solid fuels’, 4.A. ‘Enteric fermentation’ and 6.A. ‘Solid waste disposal on land’.

N2O emissions are responsible for 8 % of total greenhouse gas emissions and decreased by 
16 % between 1990 and 2000. Compared to 1999, N2O emissions decreased by 0.6 % in 2000. 
The main source categories reducing N2O emission in 2000 were 2.B. ‘Chemical industry’, 
1.A.4. ‘Other sectors’, 4.D. ‘Agricultural soils’ and 4.B. ‘Manure management’.

HFC emissions account for 1.2 % of total EC greenhouse gas emissions and increased by 94 % 
between 1990 and 2000. In 2000, HFC emissions increased by 16 % compared to 1999. The 
increases occurred in source category 2.F. ‘Consumption of halocarbons and SF6’.

PFC emissions account for 0.2 % of total EC greenhouse gas emissions and decreased by 49 % 
between 1990 and 2000. Also in 2000, PFC emissions decreased by 7 % compared to 1999. 
The decreases were achieved in source category 2.C. ‘Metal production’.

SF6 emissions account for 0.2 % of EC greenhouse gas emissions and increased by 6 % 
between 1990 and 2000. In 2000, SF6 emissions decreased by 1 % compared to 1999.

3. Trends by sources

Table 4 gives an overview of EC greenhouse gas emissions in the main source categories for 
1990–2000. Source category 1 ‘Energy’ is by far the most important source category with a 
share of 81 % in total EC greenhouse emissions (without LUCF). Emissions from source 
category 1 ‘Energy’ decreased by 1.3 % between 1990 and 2000, but increased in 2000 
compared to 1999 by 0.3 %.

Agriculture is the second largest source category accounting for 10 % of total EC greenhouse 
gas emissions (without LUCF). Emissions from source category 4 ‘Agriculture’ decreased by 
6 % between 1990 and 2000 and by 1 % from 1999 to 2000.

Source category 2 ‘Industrial processes’ has a share of 6 % in total EC greenhouse gas 
emissions and decreased emissions by 15 % between 1990 and 2000. In 2000, emissions 
increased by 3 % compared to 1999.

 Overview of EC greenhouse gas emissions and removals from 1990 to 2000 in CO2 equivalents (Gg) Table 3

GREENHOUSE GAS EMISSIONS 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

 CO2 equivalent (Gg)

Net CO2 emissions/removals 3.142.800 3.143.456 3.081.363 3.003.776 3.025.494 3.072.137 3.133.856 3.073.187 3.132.504 3.102.360 3.144.119

CO2 emissions (without LUCF) (6) 3.341.803 3.366.897 3.290.290 3.223.445 3.232.829 3.270.286 3.340.775 3.280.294 3.330.477 3.308.494 3.324.800

CH4 426.506 415.935 405.076 393.458 383.084 380.897 373.975 363.742 357.818 350.744 341.770

N2O 400.948 396.960 386.944 375.590 380.672 380.715 390.379 389.499 361.044 340.047 338.111

HFCs 24.426 24.514 24.806 27.250 31.815 35.830 39.974 47.141 51.975 40.672 47.285

PFCs 13.545 11.949 9.788 8.403 7.717 7.765 7.754 7.505 7.405 7.331 6.846

SF6 8.440 9.074 9.744 10.513 11.361 12.271 12.073 11.986 11.330 9.045 8.955

Total (with net CO2 emissions/removals) 4.016.664 4.001.889 3.917.720 3.818.989 3.840.143 3.889.614 3.958.011 3.893.060 3.922.075 3.850.199 3.887.086

Total (without LUCF) 4.207.624 4.217.324 4.118.410 4.030.489 4.039.374 4.079.753 4.156.875 4.092.107 4.111.560 4.048.197 4.059.276

2. Trends by gases
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Annual European Community greenhouse gas inventory 1990–2000 and inventory report 2002

Emissions from source category 6 ‘Waste’ account for 3 % of total EC greenhouse gas 
emissions and reduced by 21 % between 1990 and 2000. Also in 2000, emissions decreased 
further by 1.5 % compared to 1999. 

4. Trends by Member States

Table 5 gives an overview of MS contribution to the EC greenhouse gas emissions for 1990–
2000. The largest emitters in the EU are Germany and the United Kingdom accounting for 
24 % and 16 % respectively. France and Italy account for 13 % of EC greenhouse gas 
emissions each, Spain is responsible for 10 %.

Emission trends vary considerably between MS. Over the whole period 1990 to 2000, seven 
MS achieved GHG emissions reductions, in particular Germany (–19 %) and the United 
Kingdom (–13 %) achieved large emission reductions. Eight MS increased emissions with 
Spain having the largest increases in absolute and relative terms. In 2000, eight EC Member 
States achieved emission reductions compared to 1999, but seven MS increased emissions.

A more detailed analysis of EC greenhouse gas trends will be published by the EEA in 
October 2002 (see also Chapter 4.9.3).

Table 4
Overview of EC greenhouse gas emissions in the main source categories 1990 to 2000 
in CO2 equivalents (Gg)

GREENHOUSE GAS SOURCE AND 
SINK CATEGORIES

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

CO2 equivalent (Gg)

1.  Energy 3.320.359 3.352.346 3.278.313 3.212.871 3.207.851 3.243.215 3.315.077 3.248.410 3.293.799 3.268.313 3.276.742

2.  Industrial processes 305.039 297.207 286.934 276.046 290.402 296.755 302.954 310.307 287.405 252.639 260.547

3.  Solvent and other product use 9.065 8.990 8.794 8.427 8.460 8.498 8.544 8.617 8.662 8.646 8.796

4.  Agriculture 416.343 405.557 396.459 390.461 391.371 391.599 395.423 395.150 394.100 393.066 389.535

5.  Land-use change and forestry (7) -190.960 -215.434 -200.690 -211.500 -199.232 -190.139 -198.864 -199.046 -189.485 -197.997 -172.190

6.  Waste 154.949 151.386 146.079 140.905 139.373 137.761 132.959 127.845 125.649 123.555 121.702

7.  Other 1.865 1.835 1.828 1.776 1.918 1.937 1.929 1.777 1.945 1.977 1.954

Table 5
Overview of MS contribution to EC greenhouse gas emissions excluding LUCF from 1990 to 2000 
in CO2 equivalents (Gg)

Member State 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Austria 77.388 81.314 74.893 74.770 76.159 78.606 79.951 81.319 79.458 79.731 79.754

Belgium 143.125 148.442 147.351 145.737 149.651 153.543 155.801 150.927 154.196 151.202 151.930

Denmark 69.360 80.157 73.591 76.332 80.152 77.379 90.937 81.106 75.982 72.916 68.505

Finland 77.093 74.809 71.369 71.667 77.751 75.168 80.536 79.377 76.833 76.131 73.958

France 551.805 574.273 563.240 540.990 537.252 547.090 562.727 553.669 566.973 548.553 542.299

Germany 1.222.765 1.169.013 1.116.027 1.095.819 1.074.128 1.071.181 1.084.357 1.048.155 1.026.475 993.819 991.421

Greece 104.755 104.760 106.172 106.714 109.238 110.429 114.220 119.504 124.343 123.697 129.652

Ireland 53.430 54.096 54.712 54.470 56.366 57.246 58.847 61.295 63.653 65.275 66.277

Italy 522.132 523.063 519.499 506.951 500.495 528.105 521.787 525.854 536.389 539.519 543.464

Luxembourg 10.836 11.380 11.204 11.353 12.661 7.745 7.805 6.804 5.872 5.982 5.949

Netherlands 210.342 221.528 218.515 220.672 222.607 223.608 234.215 223.951 226.533 217.827 216.916

Portugal 65.106 66.938 70.167 68.811 69.115 73.299 71.672 73.800 77.780 85.605 84.700

Spain 286.428 293.570 302.773 287.638 304.672 318.135 310.899 331.168 341.930 370.920 385.987

Sweden 70.566 70.940 69.127 69.183 73.634 72.744 76.423 71.424 72.545 70.505 69.356

United Kingdom 742.492 743.041 719.771 699.383 695.493 685.474 706.699 683.752 682.597 646.514 649.106

EU15 4.207.624 4.217.324 4.118.410 4.030.489 4.039.374 4.079.753 4.156.875 4.092.107 4.111.560 4.048.197 4.059.276
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�����������	���	�������	��#��������
����	 ���#������	 ������	 ���	 �����������	 ��	 ���	 4��$������	 !�#���	 ���	 
��������	 ��#��������	 ��
@�����+	���C,	���	��#��������	��������	���	��������	��	���	4�0	���	���	��!������+	!������	������
����#�� 	��#�������	���$�#��	���������	#��
� ��	���	���������	��
����	��!������	��	���	��#� ������
��������#�	 ��	 0������	 ���	 ���	 #��
� �����	 ���	 #������#�����	 ��	 ������������	 #����������	 '���
��#���������	��	�����	�� �$���	������������ 	!������	���	��
����	��	���	�#��$�����	��	���	4�0,

Source: United Nations Environment Programme
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D
efining a long-term goal for climate
change policy remains a critical in-
ternational challenge. Article 2 of the

UN Framework Convention on Climate
Change defines the long-term objective of
that agreement as stabilization of green-
house gas concentrations at a level that
avoids “dangerous anthropogenic interfer-
ence” with the climate system. “Dangerous
interference” can be viewed from a variety
of perspectives, and the choice will ulti-
mately involve a mixture of scientific, eco-
nomic, political, ethical, and cultural consid-
erations, among others (1). In addition, the
links among emissions, greenhouse gas con-
centrations, climate change, and impacts are
uncertain. Furthermore, what might be con-
sidered dangerous could change over time.

However, both proponents and detractors
of the Kyoto Protocol, which was designed
as an initial step to implement the Frame-
work Convention, have begun to demand a
definition of long-term objectives. For ex-
ample, on 11 June 2001, U.S. President
George W. Bush stated that the emissions
targets embodied in the Kyoto Protocol
“were arbitrary and not based upon science”
and “no one can say with any certainty what
constitutes a dangerous level of warming,
and therefore what level must be avoided.”

Here, we propose several plausible inter-
pretations of dangerous interference in
terms of particular environmental outcomes
(2) and examine the consistency between
the Kyoto Protocol and emissions changes
over time that would avoid these outcomes.
Although the emissions limits required by
the Kyoto Protocol would reduce warming
only marginally (3), we show that the ac-
cord provides a first step that may be neces-
sary for avoiding dangerous interference.

What Impacts Are “Dangerous”?
Attempts to develop limits to warming pre-
date the Framework Convention and have
taken a variety of analytical approaches (4),
including the recent elaboration in the Inter-

governmental Panel on Climate Change
(IPCC) Third Assessment Report of a de-
tailed ecological and geophysical framework
for interpreting Article 2. We examine the
implications of defining “dangerous” ac-
cording to two of the criteria of “concern”
identified by the IPCC (1): warming involv-
ing risk to unique and threatened systems
and warming engendering a risk of large-
scale discontinuities in the climate system.
These choices can be used to infer an upper
limit for future concentrations (5, 6). 

Large-scale eradication of coral reef sys-
tems provides one marker for policy-makers.
Even before the development of the Frame-
work Convention, which calls for a long-
term target that will “allow ecosystems to
adapt naturally,” coral reefs were cited as a
potential indicator system (4). Coral reefs
are charismatic ecosystems with high local
economic value and a high degree of biodi-

versity. They can be found in most of the
world’s oceans in the latitude belt between
30°N and 30°S. By and large, coral reefs are
thought to thrive in climate conditions that
are close to their thermal limits for existence.
As waters warm toward this limit, corals ex-
pel symbiotic zooxanthellae in a process
called bleaching. Sustained bleaching over
consecutive warm seasons increases the risks
permanent loss of the reefs. Widespread
bleaching has occurred in the Northern
Hemisphere during recent El Niño events,
indicating that for some coral reefs, the cli-
mate limit is only slightly above current sea-
sonal maximum temperatures. Hoegh-Guld-
berg (7) has estimated that sustained global
warming in excess of 1°C would cause
bleaching to become an annual event in most
oceans, leading to “severe” effects world-
wide, even allowing that some acclimation
and/or genetic adaptation may occur (8).

Outcomes that have even a low probabili-
ty of occurrence at a given level of warming,
particularly within a century or two, but that
clearly would be disruptive to societies,
could provide markers for policy-makers.
Alternatively, so could outcomes that have
high probability but a low risk of causing
widespread disruption. An example of the
first case would be disintegration of the West
Antarctic Ice Sheet (WAIS). An example of

the second may be the weaken-
ing or shutdown of the density-
driven, large-scale circulation
of the oceans (thermohaline
circulation or THC). Complete
disintegration of WAIS would
raise sea level by 4 to 6 meters,
an outcome that certainly ranks
as disruptive, even if it occurs
gradually. Views on the proba-
bility and rate of disintegration
for a given global warming
vary widely (9), largely be-
cause current models do not
adequately capture certain dy-
namical features of ice sheets.
In general, the probability is
thought to be low during this
century, increasing gradually
thereafter. Limited evidence
from proxy data suggests
WAIS may have disintegrated
in the past during periods only
modestly warmer (~2°C global
mean) than today; other esti-
mates suggest that disintegra-
tion could ultimately occur
from about 3°C (global mean)
to 10°C (local mean) (9). The
process of disintegration could
extend over anywhere from 5
to 50 centuries, although
shorter time scales have also
been proposed. 
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There is strong evidence that the THC
had shut down in the past, in association
with abrupt regional and perhaps global
climate changes (10). Most coupled atmo-
sphere-ocean model experiments show
weakening of the THC during this century
in response to increasing concentrations of
greenhouse gases, with some projecting a
shutdown if the trends continue (11). 

Whether a shutdown results in large
consequences is sensitive to the timing of
regional cooling from shutdown versus re-
gional warming [e.g., in northwest Europe
(12)], as well as the magnitude of ocean
heat transport to the North Atlantic region.
The influence of the latter on regional cli-
mate may be smaller than some investiga-
tors have previously supposed (13). We in-
terpret the current state of affairs as a sub-
stantial likelihood that forcing due to unre-
strained emissions would slow or shut
down the THC, but modest probability that
THC changes will yield unmanageable
outcomes beyond a local scale.

Plausible Targets
A long-term target of 1°C above 1990
global temperatures would prevent severe
damage to some reef systems. Taking a
precautionary approach because of the
very large uncertainties, a limit of 2°C
above 1990 global average temperature is
justified to protect WAIS. To avert shut-
down of the THC, we define a limit at 3°C
warming over 100 years, based on Stocker
and Schmittner (14).

The implications of the temperature
limits for concentrations of CO2 are sub-
ject to uncertainties in both the climate
sensitivity and future levels of other radia-
tively active trace gases. For CO2 stabiliza-
tion at 450, 550, or 650 ppm, correspond-
ing ranges of global warming over the next
100 years are about 1.2° to 2.3°C, 1.5° to
2.9°C, and 1.7° to 3.2°C, respectively (11).

Full protection of coral reefs is proba-
bly not feasible for this concentration
range. It is plausible that achieving stabi-
lization at 450 ppm would forestall the dis-
integration of WAIS, but it is by no means
certain, because additional warming would
occur beyond 2100 (15). Avoiding the shut-
down of the THC is likely for 450 ppm.
We adopt 450 ppm for our illustration as
one that could conceivably be applied to
these examples.

Implications of Timing
Some studies find justification for prefer-
ring reductions sooner rather than later in
order to account for the inertia of energy
systems, to stimulate technological devel-
opment, or to hedge against uncertain fu-
ture concentration limits (16). Others con-
clude that although early investment in re-

search and development may be justified,
undertaking emissions reductions later can
lower costs, even when accounting for un-
certain concentration limits, by avoiding
premature retirement of capital, taking ad-
vantage of the marginal productivity of cap-
ital, and allowing for technical progress
(17). However, at a certain point, postpon-
ing mitigation requires unrealistically rapid
emissions reductions, especially for low sta-
bilization targets (18). Our ability to identi-
fy this point is constrained by our incom-
plete understanding of the carbon cycle.

The consequences of delay if one as-
sumes a goal of stabilization of atmospheric
CO2 at 450 ppm by 2100 is illustrated in the
f igure. Because assumptions about the
strength of carbon uptake by the terrestrial
biosphere are an important determinant of
required emissions, we include estimates
that span a plausible range of levels of ter-
restrial uptake (19). In one scenario, indus-
trialized countries are assumed to meet the
cumulative Kyoto emissions target in 2010;
the rest of the world follows a reference path
(20). Beyond 2010, global emissions neces-
sary to achieve stabilization are calculated
with a global carbon-cycle model (21). In a
second scenario, mitigation is delayed by 10
years, with industrialized countries meeting
the Kyoto target in 2020. If reductions are
delayed by a decade, growth in global emis-
sions must then be quickly reversed. The
subsequent rates of decline in global emis-
sions depend critically on the carbon cycle:
with strong terrestrial uptake, required emis-
sions reductions peak at 2% per year; if ter-
restrial uptake is weak, reductions reach a
staggering 8% per year before 2040. Given
inertia in energy systems, such high rates of
reduction may be prohibitively costly (22).
Some relief is possible by allowing tempo-
rary overshoot of the 450 ppm limit (23), al-
though this strategy may still require rapid
reductions and also leads to greater climate
change over the next century or more (24).

Thus delay until 2020 risks foreclosing
the option of stabilizing concentrations at
450 ppm, especially if the terrestrial carbon
sink turns out to be weak. In contrast, the
scenario consistent with the Kyoto targets in
2010 requires challenging but substantially
lower reduction rates. Global emissions
peak between 2010 and 2020, and fall at be-
tween 1 and 3% annually between 2020 and
2040, depending on the carbon-cycle pa-
rameterization. Beyond 2050, reductions
proceed at about 1.5% per year in all cases. 

Stabilizing CO2 concentrations near
450 ppm would likely preserve the option
of avoiding shutdown of the THC and may
also forestall the disintegration of WAIS,
although it appears to be inadequate for
preventing severe damage to at least one
unique ecosystem. Taking into account un-

certainties in the working of the carbon cy-
cle, the cumulative Kyoto target is consis-
tent with this goal. Delaying reductions by
industrial countries beyond 2010 risks
foreclosing the 450 ppm option.
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CO2 Emissions
IEA Reference Scenario*

(Billion tons)

2000 2010 2020 2030

US and Canada 6.18 6.84 7.67 8.33
change since 1990 16.4% 29.0% 44.6% 57%

EU 3.15 3.42 3.69 3.83
change since 1990 1.1% 10.0% 18.6% 23.1%

Russia 1.49 1.83 2.07 2.24
change since 1990 -32.6% -17.3% -6.5% 1.3%

China 3.05 4.16 5.39 6.72
change since 1990 33% 82% 135% 193%

India 0.94 1.28 1.73 2.28
change since 1990 61% 119% 196% 291%

Developing Countries 7.78 10.61 14.04 18.12
change since 1990 46% 99% 163% 239%

OECD 12.37 19.80 15.31 16.40
change since 1990 13% 26% 39% 49%

World 22.6 27.5 32.7 38.1
change since 1990 12.5% 36.4% 62.6% 89.6%

Source: IEA, World Energy Outlook 2002

* "The Reference Scenario projections should not be seen as forecast, but rather as a baseline vision of
how energy markets might evolve if governments individually or collectively do nothing more than
they have already committed themselves to do."
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Source: Tom M. L. Wigley, National Center for Atmospheric Research

REVISED WRE STABILIZATION PROFILES

EMISSIONS FOR REVISED WRE STABILIZATION PROFILES

Up d a ted WRE con cen tra ti on stabi l i z a ti on prof i l e s . Con cen tra ti ons fo ll ow the P50 baseline scen a rio unti l

2 0 0 0 ,2 0 0 5 ,2 0 1 0 , 2015 or 2020 for stabi l i z a ti on levels of 3 5 0 ,4 5 0 ,5 5 0 , 650 or 750 ppm re s pectively. Th e

d i a m onds indicate the date at wh i ch stabi l i z a ti on is ach i eved .

Total CO2 em i s s i ons (fossil plus net land-use) requ i red to fo ll ow the updated WRE con cen tra ti on sta-

bi l i z a ti on profiles shown in Figure 5. The diamonds indicate the date at wh i ch stabi l i z a ti on is ach i eved .

Stabilization of CO2 Concentration at a Range of Different Target Levels
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Glossary

Carbon Sequestration generally refers to capturing carbon – in a carbon sink, such as the
oceans, or a terrestrial sink such as forests or soils – so as to keep
the carbon out of the atmosphere.

Emissions Trading is an economic incentive – based alternative to command-and-
control regulation. In an emissions trading program, sources of a
particular pollutant are given permits to release a specified number
of tons of the pollutant. The government issues only a limited
number of permits consistent with the desired level of emissions.
The owners of the permits may keep them and release the
pollutants, or reduce their emissions and sell the permits. The fact
that the permits have value as an item to be sold or traded gives the
owner an incentive to reduce their emissions.

Environmental Equity  or environmental justice refers to the environmental protection for
all citizens so that no segment of the population, regardless of race,
ethnicity, culture, or income, bears a disproportionate burden of the
consequences of environmental pollution.

Global Warming is the progressive gradual rise of the earth's surface temperature
thought to be caused by greenhouse effect and responsible for
changes in global climate patterns.

Grandfathering of emissions permits is a method by which permits for greenhouse
gas emissions may be allocated among emitters and firms in a
domestic emissions trading regime according to their historical
emissions. Supporters of this method os emissions trading assert
that this would be administratively simple but some critics argue
that this method would reward firms with high historical emissions
and unfairly complicate entry into markets by new firms and
emitters.

Greenhouse Effect is the progressive, gradual warming of the earth's atmospheric
temperature, caused by the insulating effect of carbon dioxide and
other greenhouse gases that have proportionately increased in the
atmosphere. The greenhouse effect disturbes the way the earth's
climate maintains the balance between incoming and outgoing
energy by allowing short-wave radiation from the sun to penetrate
through to warm the earth, but preventing the resulting long-wave
radiation from escaping back into the atmosphere.

Greenhouse Gases include the common gases of carbon dioxide and water vapor, but
also rarer gases such as methane and chlorofluorocarbons (CFCs)
whose properties relate to the transmission or reflection of different
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types of radiation. The increase in such gases in the atmosphere,
which contributes to global warming, is a result of the burning of
fossil fuels, the emission of pollutants into the atmosphere, and
deforestation.

IPCC Intergovernmental Panel on Climate Change. Widely regarded as
the most authoritative international voice on the science and impacts
of climate change. Established by governments under the auspices
of the World Meteorological Organization and UN Environment
Programme (UNEP) in 1988, the IPCC produces five-yearly reports
assessing the state of scientific knowledge on climate change which
represent the international consensus among the hundreds of experts
involved. Its Third Assessment Report was finalised in 2001. The
IPCC has also published special reports on individual issues, such
as sinks.

Sinks Ecosystems, notably forests and oceans, which can remove carbon
from the atmosphere by absorbing and storing it, thereby offsetting
CO2 emissions.

UNFCCC United Nations Framework Convention on Climate Change.
Adopted at the June 1992 'Earth Summit' in Rio de Janeiro and in
force since March 1994. The Convention's ultimate objective, and
that of the Kyoto Protocol and any other instruments attached to the
UNFCCC, is 'to achieve ... stabilisation of greenhouse gas
concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic [man-made] interference with the climate
system.'
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