CLIMATE CHANGE AND THE POOREST
NATIONS: FURTHER REFLECTIONS ON
GLOBAL INEQUALITY

RUTH GORDON¥*

This article considers climate change from the perspective of
the Third World and more particularly from the vantage
point of the poorest nations in the international system. It
concludes that those nations that are the most geographi-
cally and economically vulnerable will also have the least
impact on mechanisms to halt the progress of this impending
disaster. Hence, climate change is examined as yet another
chapter in Third World powerlessness. Despite the fact that
low-income nations participate in international delibera-
tions, they do so from an exceedingly weak position that puts
them in the untenable position of being on the receiving end
of whatever policies richer nations and peoples decide to pur-
sue. Climate change and other environmental problems are
no different. Ultimately this means that whether and the ex-
tent to which climate change will be addressed is in the
hands of wealthy nations, and at this point, things do not
look good.

INTRODUCTION

There is no longer any question that the earth’s climate is
warming. We can, and must, continue to question and ponder
the rate of this transformation, as well as the potential effects
on different parts of the planet. The debate as to whether this
shift is actually underway, however, is over.! It is just as cer-
tain that anthropogenic forces are at the root of this change.

* Professor Gordon is a Professor of Law at Villinova University. She
earned her J.D. from New York University School of Law, and her LL.M. from the
London School of Economics and Political Sciences.

1. See INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, CLIMATE CHANGE
2007: THE PHYSICAL SCIENCE BASIS, CONTRIBUTION OF WORKING GROUP I TO THE
FOURTH ASSESSMENT REPORT OF THE INTERGOVERNMENTAL PANEL ON CLIMATE
CHANGE  (2007), http://ipcc-wgl.ucar.edu/wgl/wgl-report.html [hereinafter
CLIMATE CHANGE 2007).
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Nevertheless, even as the dire, and more ominously unpredict-
able, consequences of climate change become increasingly evi-
dent, it is equally apparent that humankind is hesitant to take
the kind of decisive action that will halt this probable disaster.?2
For example, take the case of the United States, which is the
leading emitter of the greenhouse gases that are at the heart of
this impending calamity and thus in the position to have the
greatest impact in reversing global warming. America has cho-
sen to stand on the sidelines, as other nations undertake
measures that are likely to be inadequate but certainly supe-
rior to not acting at all.3 There is a rich literature on this
somewhat surprising and quite remarkable lack of action by
nations such as the United States,* as well as an extensive lit-
erature on the Kyoto Protocol, which is the legal instrument
embodying the very modest steps the international community
has managed to agree upon thus far.5 Indeed, this paper will
briefly consider aspects of the diverse and generally inadequate
international response to this enormous and quite complex
problem. These issues will then be explored from the perspec-
tive of the true subjects of this essay—the nations of the South,
and especially the poorest and most vulnerable members of this
part of the international community, the segment now some-
times termed the “Fourth World.”

Unfortunately, these nations are between a proverbial
enormous rock and an exceedingly hard place. Impoverished,
small Third World nations are among the most vulnerable to
the effects of global warming, while simultaneously being in
the weakest position to halt its progress. Their vulnerability in

2. See, e.g., Elisabeth Rosenthal & Andrew C. Revkin, Science Panel Says
Global Warming is ‘Unequivocal,” N.Y. TIMES, Feb. 3, 2007, at Al (describing Sec-
retary of Energy Samuel Bodman’s opposition to “unilateral limits on emissions”
despite evidence of global warming).

3. See Dominick J. Graziano, Global Warming: An Introduction to the State
of the Science and a Survey of Some Legal Responses, FLA. BAR J., Oct. 2005, at 34,
34; R.T. Pierrehumbert, Climate Change: A Catastrophe in Slow Motion, 6 CHL. J.
INT'L L. 573, 592 (2006); infra notes 120, 247 and accompanying text (concerning
U.S. actions regarding climate change).

4, See, eg., Eileen Claussen, Climate Change: Present and Future, 27
ECOLOGY L.Q. 1373 (2001); U.S. Rejection of Kyoto Protocol Process, Contemporary
Practice of the United States Relating to International Law, 95 AM. J. INT'L L. 626,
647 (Sean D. Murphy ed., 2001).

5. See, e.g., Anita M. Halvorssen, The Kyoto Protocol and Developing Coun-
tries—The Clean Development Mechanism, 16 COLO. J. INT'L ENVTL. L. & PoLY
353 (2005).
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the inevitable advance toward a warmer planet is part and
parcel of their overall weakness within the international sys-
tem.6 In this instance, however, the consequences may be an-
nihilation, in the case of small island states and the indigenous
communities of the North, or a slow death in ecologically vul-
nerable and technologically lacking low-income nations.

The most impoverished states, and especially small island
states,” have been part of the dialogue regarding climate
change. With few exceptions, however, in the final analysis
their influence has been negligible. The agreements that ad-
dress climate change, to the extent the problem is being con-
fronted, do incorporate Third World nations,8 but the emphasis
and reality is that large industrializing nations are the in-
tended and primary beneficiaries.? The dilemmas faced by the

6. This author has written extensively about the powerlessness of poor na-
tions in the international system. See Ruth Gordon, Sub-Saharan Africa and the
Brave New World of the WT'O Multilateral Trade Regime, 8 BERKELEY J. AFR.-AM.
L. & POL'Y 79 (2006) [hereinafter Gordon, Brave New World]; Ruth E. Gordon &
Jon H. Sylvester, Deconstructing Development, 22 WIS. INT'L L.J. 1 (2004).

7. Because climate change may mean their total destruction, it has been
widely acknowledged that small island states have a special interest in the issue.
They have been accorded a special status in the negotiations, albeit to no avail.
See William C. Burns, Global Warming—The United Nations Framework Conven-
tion on Climate Change and the Future of Small Island States, 6 DICK. J. ENVTL.
L. & POL'Y 147, 149-50 (1997) [hereinafter Burns, Global Warming]; Alexander
Gillespie, Small Island States in the Face of Climatic Change: The End of the Line
in International Environmental Responsibility, 22 UCLA J. ENVTL. L. & POL'Y
107, 107-08 (2003—2004); Tuiloma Neroni Slade, The Making of International
Law: The Role of Small Island States, 17 TEMP. INT'L & COMP. L.J. 5631, 539-40
(2003).

8. For criticism of broad-based participation during the early stages of the
negotiations to address climate change, see Albert Mumma, The Poverty of Af-
rica’s Position at the Climate Change Convention Negotiations, 19 UCLA J.
ENVTL. L. & POLY 181, 20506 (2001-2002); Laura Thoms, A Comparative Analy-
sis of International Regimes on Ozone and Climate Change with Implications for
Regime Design, 41 COLUM. J. TRANSNAT'L L. 795, 844 (2003).

9. For example, the Clean Development Mechanism (CDM) allows Annex I
Parties to pursue projects that reduce emissions in countries that are non-Annex I
Parties in exchange for certified emission reductions. See Kyoto Protocol to the
United Nations Framework Convention on Climate Change, Dec. 10, 1997, 37
I.L.M. 22, 38 [hereinafter Kyoto Protocol]; Clean Development Mechanism (CDM),
http://unfecec.int/kyoto_protocol/mechanisms/clean_development_mechanism/items
/2718.php (last visited Apr. 8, 2007). Most of these projects have gone to large in-
dustrializing nations, however. See CDM: Registration,
http://edm.unfecc.int/Statistics/Registration/NumOfRegisteredProjByHostPartiesP
1eChart.html (last visited July 14, 2007).



1562 UNIVERSITY OF COLORADO LAW REVIEW [Vol. 78

most impoverished and least industrialized are usually given
lip service, but those nations are generally marginalized.!0

Ultimately, industrialized, and eventually industrializing,
nations will decide whether and how greenhouse gases will be
abated and the rates at which that abatement will, or will not,
take place. If these nations decide not to act, or if they act in-
adequately or too slowly, all nations will suffer the conse-
quences, including those that did the least to cause the problem
and are least able to absorb the adverse effects. Indeed, it may
be that the lack of action will be due in part to the uneven im-
pact of climate change, which initially may be more calamitous
for southern nations. This paper will explore this sad truth
within the context of the overall weakness of impoverished, un-
industrialized nations. Of course, as always, if the poorest na-
tions enter the debate at all, it is by way of the discourse
through which they always enter deliberations on the interna-
tional stage—development.!! There is little doubt these states
will strive to find a way to use climate change to support their
development efforts, and indeed, there are treaty mechanisms
to spur these efforts.!2 Nevertheless, it is highly unlikely that
this strategy will be particularly effective, and whether it is or
1s not is entirely in the hands of others.

This essay proceeds from the universal to the particular,
beginning with an overview of the climate change quandary
and the international response, and then turning to climate
change from the perspective of the broader Third World and
specifically the particular concerns and problems of the most
vulnerable and powerless members of the Third World. It is

10. There are several mechanisms directed at what are often termed “least
developed” nations in the Kyoto Protocol and its attendant instruments. See
David A. Wirth, The Sixth Session (Part Two) and Seventh Session of the Confer-
ence of the Parties to the Framework Convention on Climate Change, Current De-
velopments, 96 AM. J. INT'L L. 648, 651 (2002) (citing the “least-developed-
countries fund,” which is part of the Global Environment Facility). The central
issue is their likely effectiveness, however. See Burns, Global Warming, supra
note 7, at 185; Gillespie, supra note 7, at 128; Patricia Nelson, An African Dimen-
sion to the Clean Development Mechanism: Finding a Path to Sustainable Devel-
opment in the Energy Sector, 32 DENv. J. INT'L L. & POLY 615, 633-34 (2004);
Slade, supra note 7, at 541.

11. This paper utilizes such terms as “Third World” and “southern” in an ef-
fort to avoid the term “developing countries.” See Gordon & Sylvester, supra note
6. The term is so pervasive, however, that sometimes its use is unavoidable.

12. E.g., the Clean Development Mechanism, described in article 12 of the
Kyoto Protocol, supra note 9.
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structured as follows. Part I describes the problem, a task that
must, and continually will, be renewed and revised as fresh
data materializes and modeling and prediction capabilities
evolve.!3 Given the mounting concrete evidence of the reality
of global warming, an account of its scope and breadth must be
documented and continually updated as the planet reacts to
the human assault upon it. This part also examines another
evolving story: the actual and potential impact of climate
change on the planet as a whole, as scientists refine and revise
their analysis of how the adaptations they are observing are af-
fecting and will affect the global environment. Part II briefly
surveys the international response to global warming, includ-
ing the UN Framework Convention on Climate Change and the
Kyoto Protocol. With Part III, this essay turns to climate
change and the nations of the Third World. Part III examines
the asymmetrical consequences of global warming, which will
disproportionately affect southern-tier nations. It chronicles
climate change’s particularly harsh impact upon Africa, small
island nations, and the indigenous communities of the Arctic
region. For a variety of reasons, these communities are proba-
bly most at risk for catastrophic consequences.

Part IV focuses on broader Third World perspectives re-
garding climate change, including areas of general agreement
and areas of disagreement due to differences regarding the
consequences of climate change for various segments of this
broad coalition. It then turns to how the treaty regime deals
with Third World nations, including the concept of differential
responsibilities for industrialized versus developing nations.
The Clean Development Mechanism is singled out for a more
extensive discussion, as it is one of the means specifically de-
signed to directly involve Third World nations in dealing with

13. Numerous climate models have been devised by scientists in an effort to
determine the causes and effects of global climate change. In 2001, however, the
Intergovernmental Panel on Climate Change (IPCC) showed, through incontro-
vertible eviaence, that the primary cause of climate change is the human-
generated increase of greenhouse gases in the atmosphere. Anna da Costa, The
Stern Review: The Science of Climate Change, THE ECOLOGIST, Jan. 12, 2006,
http://www.theecologist.org/archive_detail.asp?content_id=714. For actual con-
clusions of the panel, see INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE,
CLIMATE CHANGE 2001: THE SCIENTIFIC BasIs (2001),
http://www.grida.no/climate/ipcc_tar/wgl/index.htm [hereinafter CLIMATE
CHANGE 2001]. For commentary, see Andrew C. Revkin, Warming’s Likely Vic-
tims, N.Y. TIMES, Feb. 19, 2001, at A4.
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climate change. This Part also offers some insight into the role
these nations played in the development of the international
treaty regime instruments and analyzes the likelihood that
these devices will actually assist either the poorest nations or
the international community as a whole through an actual re-
duction in greenhouse gases.

Part V then narrows the focus to those sometimes termed
“Fourth World,” interrogating the problem of global warming
from the perspective of the nations at the bottom of the inter-
national hierarchy. While these nations are part of the Third
World and thus share many of the interests and viewpoints ar-
ticulated by this diverse group, the poorest and smallest na-
tions actually occupy a unique position on the international
stage, meriting a distinct examination. This Part begins with
an examination of the Clean Development Mechanism and Af-
rican nations, demonstrating that these nations are unlikely to
be active participants in one of the few devices actually di-
rected toward southern nations and thus will be marginal ac-
tors at best in international efforts to deal with climate change.
This lack of voice is examined within the larger context of the
problem of their overall powerlessness on the international
stage, a difficulty that is found in other international regimes.
Despite the fact that low-income nations participate in interna-
tional deliberations, they do so from an exceedingly weak posi-
tion that puts them in the untenable position of being on the
receiving end of whatever policies richer nations and peoples
decide to pursue. Climate change and other environmental
problems are no different. If wealthy nations, which are the
primary emitters of greenhouse gases, decide to do something,
poorer nations will benefit, even if they are peripheral and are
not the primary intended beneficiaries. If wealthy nations de-
cide not to take action, poorer nations will suffer with abso-
lutely no recourse within the international system.!# Thus,

14. The United Nations has recognized that, outside of any treaties, each
state has the “responsibility to ensure that activities within their jurisdiction or
control do not cause damage to the environment of other States or of areas beyond
the limits of national jurisdiction and to play their due role in preserving and pro-
tecting the global and regional environment in accordance with their capacities
and specific responsibilities.” G.A. Res. 44/207, | 4, U.N. DoC. A/RES/44/207 (Dec.
22, 1989). See also United Nations Framework Convention on Climate Change,
Preamble, at 1, May 9, 1992, S. Treaty Doc. No. 102-38, 1771 U.N.T.S. 165 [here-
inafter UNFCCC). The Inuit have used this as a basis for a complaint against the
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climate change appears to be yet another chapter in the in-
creasing powerlessness and irrelevance of poor nations within
an increasingly global system. As the Conclusion notes, how-
ever, the consequences in this case are deadly.

I. UNDERSTANDING CLIMATE CHANGE

A. The Theory

Climate change!5 is the consequence of what is a very
normal and necessary process that has gone seriously awry be-
cause of human activity.16 In the natural course of events, in-
coming solar radiation is balanced by outgoing terrestrial ra-
diation, and this balance is maintained by what are known,
because of their greenhouse-like effect, as greenhouse gases
(GHGs).!7 A basket of approximately thirty mostly trace gases
makes it harder for outgoing infrared radiation to escape the
earth’s atmosphere,!® thereby trapping heat near the earth’s

United States founded on the American contribution to climate change. See infra
notes 190—-207 and accompanying text.

15. Climate has been defined as “the average weather over a certain period of
time and space. With recorded surface temperatures today ranging from +58°C to
-89°C, Earth’s regional climates are highly variable from equator to poles, and
across its latitudes.” Da Costa, supra note 13. The wide variation is due to a
number of complex factors, including how the sun falls upon various parts of the
planet. It has also led to the enormous variety of flora and fauna found on our
planet. Id. Our discussion, however, considers earth’s global climate, which is
less variable. See id.

16. As with many international ecological problems, such as depletion of the
ozone layer, not much thought was given to how these activities might affect the
global ecology. The result was not planned or even contemplated and thus at
least initially might be thought of as innocent. Of course, as evidence of ill effects
accumulated, this innocence has faded.

17. This terminology originated in 1824 when a French scientist by the name
of Jean-Baptiste-Joseph Fourier formulated the notion that incoming and outgo-
ing solar radiation are balanced. He compared this action with how a hothouse
operates. F. Sherwood Rowland, Atmospheric Changes Caused by Human Activi-
ties: From Science to Regulation, 27 ECOLOGY L.Q. 1261, 1279, 1279 n.61 (2001).
See also Pierrehumbert, supra note 3, at 575; Richard Wolfson & Stephen H.
Schneider, Understanding Climate Science, in CLIMATE CHANGE POLICY: A
SURVEY 3, 7-10 (Stephen H. Schneider et al. eds., 2002); CLIMATE CHANGE 2001,
supra note 13, at 5—-6. For a brief history of the development of the science of
global warming, see ELIZABETH KOLBERT, FIELD NOTES FROM A CATASTROPHE:
MAN, NATURE, AND CLIMATE CHANGE 35-44 (2006) [hereinafter KOLBERT, FIELD
NOTES].

18. Rowland, supra note 17, at 1263. For a list of greenhouse gases, see
CLIMATE CHANGE 2001, supra note 13, at 244-45.
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surface. Thus, the greenhouse effect is natural—allowing the
atmosphere to trap heat and warm the earth, keeping it at a
sustainable and comfortable temperature. Without it, our
planet would be uninhabitable.!® Nonetheless, it is possible to
have too much of a good thing, and human activities over the
last two hundred years have unintentionally caused this natu-
ral process to go seriously awry. By the late nineteenth cen-
tury, scientists began to calculate a warming effect caused by
increasing concentrations of carbon dioxide in the atmosphere,
although because the concentrations exist in such minute
amounts, measuring and thus confirming this transformation
was no small matter.20 Nevertheless, eventually the science
advanced to the point that scientists are certain about the con-
nection between GHGs, which include carbon dioxide (COy2),
water vapor, nitrous oxide (N20), methane, ozone, and others,?!

19. Without the greenhouse effect, average temperatures would drop from the
current 60 degrees Fahrenheit to 5 degrees Fahrenheit, which is “too cold to sus-
tain life as we know it.” Clare Breidenich et al., The Kyoto Protocol to the United
Nations Framework Convention on Climate Change, Current Developments, 92
AM. J. INTL L. 315, 316 n.7 (1998). Greenhouse gases absorb energy reflected
from the earth’s surface and emit it in all directions, including back toward earth.
This keeps some energy from escaping back into space and traps heat in the at-
mosphere. The effect warms the surface of the earth more than if the radiation
would escape directly back into space. Clouds create a similar effect; however,
clouds create a slight cooling effect because they reflect more radiation into space
than they absorb and trap. The part of the greenhouse effect that occurs natu-
rally is known as the natural greenhouse effect, while the effects of human activ-
ity create the enhanced greenhouse effect. CLIMATE CHANGE 2001, supra note 13,
at 89-90, 93.

20. Rowland, supra note 17, at 127984 (detailing the growth in monitoring
stations and other methods to accurately measure and confirm this suspected in-
crease in GHGs). Professor Rowland played an important role in accurately
measuring these gases. Seeid. at 1281.

21. There is a basket of around thirty GHGs, including methane, nitrous ox-
ide, hydrofluorocarbons (HFCs), and chlorofluorocarbons (CFCs); most GHGs are
trace gases. Methane is the second most important GHG, after COz, and is “cre-
ated by microbes that thrive in oxygenless environments . . . . [I]t abounds in
swamps, farts, and belches.” TIM FLANNERY, THE WEATHER MAKERS 30-31
(2005). The prediction is that methane will cause 15% to 17% of the global warm-
ing that will take place this century. Nitrous oxide (laughing gas) comes from
burning fossil fuels and biomass and from fertilizers that contain nitrogen. The
HFC and CFC families of chemicals are the only GHGs that are man-made. Id.
They are also instrumental in ozone depletion and have been phased out under
international instruments addressing ozone depletion. See, e.g., United Nations,
Vienna Convention for the Protection of the Ozone Layer (updated through Nov.
2001), http://ozone.unep.org/pdfs/viennaconvention2002.pdf; United Nations,
Montreal Protocol on Substances that Deplete the Ozone Layer (updated through
March 2000), http://ozone.unep.org/pdfs/montreal-protocol2000.pdf.
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and their crucial effect on the ability of the earth to emit the
radiation that keeps temperatures at a certain level.22 Scien-
tists have also measured the increasing concentrations of these
gases in the atmosphere?3 and are certain that they are caus-
ing adverse changes to our climate.?*

The earth’s climate naturally fluctuates between colder
and warmer periods,?5 and ice core studies in Greenland and
Antarctica?® have allowed climate scientists to correlate con-
centrations of carbon dioxide with these temperature varia-
tions. CO2 levels have ranged between 180 parts per million
(ppm) during the coldest parts of the Ice Age to 280 ppm during
interglacial periods; the latter is the level at which COz re-
mained over much of the last 10,000 years.2? Since the begin-
ning of the nineteenth century, however, concentrations have
continued to climb and now stand at 368 ppm;2¢ by the middle

22. CLIMATE CHANGE 2001, supra note 13, at 89-90, 93; Rowland, supra note
17, at 1281. ,

23. Besides actually collecting data from the atmosphere on current concen-
trations, scientists can also quantify concentrations extending back hundreds of
thousands of years by examining ice cores from glaciers in Antarctica and
Greenland. Snow accumulates in layers on glaciers each year and is compressed
into a permanent record. CLIMATE CHANGE 2001, supra note 13, at 131, 202-03,
250; Elizabeth Kolbert, Ice Memory, THE NEW YORKER, Jan. 7, 2002, at 30, 32.
These cores hold trapped impurities, including gas bubbles and air. They have
been drilled to a depth of 3,600 meters, going down to layers deposited about
420,000 years ago. By examining the composition of these bubbles, scientists can
obtain information about the atmosphere from the past 420,000 years. Rowland,
supra note 17, at 1285. See also J. R. Petit et al., Climate and Atmospheric His-
tory of the Past 420,000 Years from the Vostok Ice Core, Antarctica, 399 NATURE
429 (1999).

24. “Global warming is the consequence of increasing absorption of outgoing
terrestrial infrared radiation by trace atmospheric components such as carbon di-
oxide, methane, and nitrous oxide.” Rowland, supra note 17, at 1263. The addi-
tional absorption of heat warms the planet and therefore alters the climate. Id. at
1284-85.

25. “During the last million years, the Earth has passed through a series of
very cold spells (the Ice Ages) interspersed with warmer, interglacial periods, such
as the current one which began about 10,000 years ago.” Id. at 1285.

26. Scientists have drilled into glaciers in Greenland and Antarctica that con-
tain inside them “sequential geophysical records of . . . atmospheric and oceanic
changes.” Glacial ice cores “preserve these isotopic signatures of winter and
summer” that can be counted in layers going back thousands of years. They “also
record the ebb and flow of temperature changes during the alternating ice ages
and interglacial period.” Id. at 1285.

27. Id. at 1285-86.

28. Id. at 1286. Methane concentrations moved between 0.35 ppm in cold pe-
riods and 0.70 in warm times until the early nineteenth century, when they
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of the century, CO2 levels are projected to reach over 500
ppm.2? By 2100, projected surface temperatures range from 59
to 63 degrees Fahrenheit.30 The consequences of such a large
rise in temperatures are potentially catastrophic.3!

While the earth naturally experiences climate variations,
what is currently taking place is not at all natural—it is man-
and woman-made.3? In the late eighteenth century, England
began to industrialize, and large swaths of humanity embarked
upon what is known as the industrial revolution.33 This revo-
lution brought unprecedented economic and social changes, but
it was fueled by energy, and eventually that energy was mostly
in the form of coal and oil. The United Nations Framework
Convention on Climate Change (UNFCCC) defines climate
change as “a change of climate which is attributed directly or
indirectly to human activity” and that transcends natural cli-

started rising to the current 1.78 ppm. Id. at 1286. See also CLIMATE CHANGE
2001, supra note 13, at 248.

29. Elizabeth Kolbert, The Darkening Sea, THE NEW YORKER, Nov. 20, 2006,
at 66, 68 [hereinafter Kolbert, The Darkening Sea]. The last time COz concentra-
tions were that high was in the Eocene period, when sea levels were believed to be
300 feet higher. Elizabeth Kolbert, The Climate of Man—III, THE NEW YORKER,
May 9, 2005, at 52, 55 [hereinafter Kolbert, Climate of Man—III).

30. Rowland, supra note 17, at 1287. Atmospheric models are used to calcu-
late the extent to which increased concentrations of gases will change the global
temperature. These models also account for “the behavior of clouds, of material
and energy transfer between atmospheric gases and the oceans, and the presence
of atmospheric particles or ‘aerosols,” as well as volcanic eruptions. Id. at 1289.
See also FLANNERY, supra note 21, at 15465 (2005). The global climate is far less
variable than regional climates. It changes over millions of years, and it has fluc-
tuated widely over the earth’s 4.6 billion years, ranging from very cold to very hot
temperatures to everything in the middle. These changes have wrought “mass
extinctions and explosive innovations.” Da Costa, supra note 13.

31. Seeinfra notes 69—85 and accompanying text.

32. Effects of global warming “have emerged from the background ‘noise’ of
climate variability” as we are in a new age of the Anthropocene, an epoch domi-
nated by man-made influence on the world. KOLBERT, FIELD NOTES, supra note
17, at 184.

33. The industrial revolution greatly increased productivity, but the fossil fu-
els that power productivity—coal, oil, and natural gas—release greenhouse gases
such as carbon dioxide, methane, and nitrous oxide into the atmosphere. Leah H.
Martinez, Post Industrial Revolution Human Activity and Climate Change: Why
the United States Must Implement Mandatory Limits on Industrial Greenhouse
Gas Emissions, 20 J. LAND USE & ENVTL. L. 403, 404 (2005). See also CLIMATE
CHANGE 2001, supra note 13, at 243; Mark A. Drumbl, Poverty, Wealth, and Obli-
gation in International Environmental Law, 76 TUL. L. REV. 843, 872 (2002)
(“[IIndustrial, transportation, and commuter activity, principally the burning of
fossil fuels, contribute carbon dioxide, CFCs, methane, and nitrous oxide to the
atmosphere.”).
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mate changes.34 The increasing amounts of GHGs being emit-
ted into the atmosphere, combined with the destruction of
sinks such as forests that absorb the gases, have thrown the
natural balance off kilter. Ice cores spanning thousands of
years33 establish that since 1750, human activities have led to
demonstrably higher worldwide concentrations of carbon diox-
ide, methane, and nitrous oxide, up to levels that significantly
exceed pre-industrial levels.36 Rising CO: concentrations are
predominantly caused by fossil fuel use and changes in land
use.}” Methane and nitrous oxide quantities are rising mainly
because of agricultural practices and transformations in land
use practices.3® Thus, anthropic emissions of GHGs3? and

34. UNFCCC, supra note 14, art. 1 (emphasis added).

35. See Rowland, supra note 17, at 1285.

36. See CLIMATE CHANGE 2001, supra note 13, at 39, 41-42 (stating that CO:
has increased from 280 ppm in 1750 to 367 ppm in 1999, methane has increased
by 150% since 1750, and nitrous oxide has increased by 16% since 1750).

37. CLIMATE CHANGE 2007, supra note 1, at 2. The report explains the follow-
ing:

[Clarbon dioxide is the most important anthropogenic greenhouse gas . . .
. The global atmospheric concentration of carbon dioxide has increased
from a pre-industrial value of about 280 ppm to 379 ppm in 2005. The
atmospheric concentration of carbon dioxide in 2005 exceeds by far the
natural range over the last 650,000 years (180 to 300 ppm) as deter-
mined from ice cores. The annual carbon dioxide concentration growth-
rate was larger during the last 10 years (1995-2005 average: 1.9 ppm
per year).
d.

38. The IPCC reported the following in 2007:

The global atmospheric concentration of methane has increased from a
pre-industrial value of about 715 ppb [parts per billion] to 1732 ppb in
the early 1990s . . . exceed[ing] by far the natural range of the last
650,000 years (320 to 790 ppb) as determined from ice cores. Growth
rates have declined since the early 1990s, consistent with total emissions
. . . being nearly constant during this period. It is very likely [greater
than 90% probability] that the observed increase in methane concentra-
tion is due to anthropogenic activities, predominantly agriculture and
fossil fuel use, but relative contributions from different source types are
not well determined. . . . The global atmospheric nitrous oxide concentra-
tion increased from a pre-industrial value of about 270 ppb to 319 ppb in
2005. The growth rate has been approximately constant since 1980.
More than a third of all nitrous oxide emissions are anthropogenic and
are primarily due to agriculture.
Id.

39. The UNFCCC broadly defines greenhouse gases as “those gaseous con-
stituents of the atmosphere, both natural and anthropogenic, that absorb and re-
emit infrared radiation.” UNFCCC, supra note 14, art. 1. The Kyoto Protocol is
more specific, defining greenhouse gases to include carbon dioxide, methane,



1570 UNIVERSITY OF COLORADO LAW REVIEW [Vol. 78 .

their concentration in the atmosphere are increasing, and these
rising emissions are causing the earth’s climate to change.40
Indeed, the third Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC), the foremost scientific body
on climate change,?! confirmed that human activity is the main
force behind rising global temperatures.42 Moreover, given the
current level of GHGs currently in the atmosphere, our earth
will continue to warm over the next few centuries regardless of
any measures humanity undertakes.43

chlorofluorocarbons, and nitrous oxide. Kyoto Protocol, supra note 9, Annex A.
The IPCC has concluded that human emissions of these gases are enhancing the
greenhouse effect. CLIMATE CHANGE 2001, supra note 13, at 5, 93.

40. See text accompanying note 34, supra, for the UNFCCC’s definition of
climate change.

41. The IPCC is a United Nations-affiliated body that was created in 1988 to
report and analyze the changes taking place on the planet. The IPCC, which was
established under the auspices of the United Nations Environment Programme
and the World Meteorological Organization, replaced the temporary institutions
created during previous years in order to create a single international organiza-
tion dedicated to understanding greenhouse gases, their effect on the climate, and
their impact on socio-economic arrangements. See INTERGOVERNMENTAL PANEL
ON CLIMATE CHANGE, 16 YEARS OF SCIENTIFIC ASSESSMENT IN SUPPORT OF THE
CLIMATE CONVENTION 4 (2004),
http://www.ipcc.ch/about/anniversarybrochure.pdf. The IPCC does not engage in
research, record climate change, or recommend policies but prepares reports for
review by governments and the scientific community. The IPCC consists of three
groups: the first monitors the scientific information on climate change, the second
studies climate-change impact on the environment and socio-economics, and the
third creates possible responses to remedy or reduce climate change. Id. at 5.
The United Nations General Assembly has endorsed the IPCC. G.A. Res. 43/53,
U.N. Doc. A/RES/43/53 (Dec. 6, 1988). The U.S. Environmental Protection Agency
says the IPCC is “looked to as the official advisory body to the world’s govern-
ments on the state of the science of the climate change issue.” U.S. EPA, Glossary
of Climate Change Terms, http://epa.gov/climatechange/glossary.html (last visited
7/14/2007).

42. CLIMATE CHANGE 2001, supra note 13, at 10 (“There is new and stronger
evidence that most of the warming observed over the last 50 years is attributable
to human activities.”).

43. The February 2007 report of the IPCC states that even if concentrations of
all greenhouse gases were kept constant at 2000 levels, there would still be fur-
ther warming of about 0.1 degree Celsius per decade. CLIMATE CHANGE 2007, su-
pra note 1, at 12. Understanding the ultimate consequences begins with the role
GHGs play as they “absorb a fraction of terrestrial emissions, and re-emit them in
all directions, including back toward Earth,” blocking some infrared wavelengths.
Rowland, supra note 17, at 1287.
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B. From Theory to Proof

After decades of vociferous debate and controversy,4 the
reality of global warming is now indisputable. Concrete evi-
dence of our changing environment is not only discernible but
is burgeoning.45 According to the IPCC,46 the global average
surface temperature increased over the twentieth century, with
the 1990s being the warmest decade.4” Average sea levels also
climbed during the twentieth century and the heat content of
the world’s oceans rose,*8 as global heating in the lower part of

44, Professor Rowland observes that “public discussion about global warming
has been infused with a sense of uncertainty that does not accurately reflect the
actual state of the science.” Id. at 1290. To the extent there is uncertainty, it is
as to the great number of phenomena connected with global warming. Id.

45. “Warming of the climate system is unequivocal, as is now evident from
observations of increases in global average air and ocean temperatures, wide-
spread melting of snow and ice, and rising global mean sea level.” CLIMATE
CHANGE 2007, supra note 1, at 5. “The total temperature increase from 1850—
1899 to 2001-2005 is 0.76° C.” Id. (internal brackets omitted).

46. As Elizabeth Kolbert notes, IPCC reports are based on scientific evidence
but are also filtered through governments, which have varying interests. Thus,
language may be restrained and findings downplayed to reach consensus. There-
fore, the reports, while alarming, tend to be conservative and somewhat dated.
Elizabeth Kolbert, Comment: Hot Topic, THE NEW YORKER, Feb. 12, 2007, at 27,
27.

47. The IPCC reported the following in 2007:

Eleven of the last twelve years (1995—2006) rank among the 12 warmest
years in the instrumental record of global surface temperature (since

1850). . . . New analyses of balloon-borne and satellite measurements of
lower- and mid-tropospheric temperature show warming rates that are
similar to those of the surface temperature record. . . . The average at-

mospheric water vapour content has increased since at least the 1980s
over land and ocean as well as in the upper troposphere. The increase is
broadly consistent with the extra water vapour that warmer air can
hold. Observations since 1961 show that the average temperature of the
global ocean has increased to depths of at least 3000 m and that the
ocean has been absorbing more that 80% of the heat added to the climate
system. Such warming causes seawater to expand, contributing to sea
level rise.
CLIMATE CHANGE 2007, supra note 1, at 5-7.

48. “Tide gauge data show that global average sea level rose between 0.1 and
0.2 metres during the 20th century. . . . Global ocean content has increased since
the late 1950s.” CLIMATE CHANGE 2001, supra note 13, at 4. By 2007, the IPCC
reported that average sea levels rose an average of 1.8 millimeters per year from
1961 to 2003.

The rate was faster over 1993 to 2003, about 3.1 [2.4 to 3.8] mm per year.
Whether the faster rate for 1993 to 2003 reflects decadal variability or
an increase in the longer-term trend is unclear. There is high confidence
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the atmosphere warmed the oceans. Warmer oceans increase
the amount of water vapor in the atmosphere, which increases
precipitation,?® an effect already being observed® along with
increases in cloud cover.’! Moreover, warmer oceans mean
more intense storms because warm waters fuel hurricanes and
other storms.>?

Connected to rising ocean levels are decreased snow cover
and, more particularly, glacial thawing. Snow cover has been
decreasing, as has the duration of lake and river ice cover in
some areas.>® Glaciers are melting at an unprecedented rate,
as are snowcaps at the top of mountains.’* The twentieth cen-

that the rate of observed sea level rise increased from the 19th to the
20th century. The total 20th century rise is estimated to be 0.17 m.
CLIMATE CHANGE 2007, supra note 1, at 7.

49. Rowland, supra note 17, at 1291. A 3.5% “increase in precipitation per de-
gree Fahrenheit of warming” is currently predicted. Id.

50. These changes include increases in precipitation in some areas of the
northern hemisphere and decreases in others. It is also likely that there has been
a 2% to 4% increase in the rate of heavy precipitation. CLIMATE CHANGE 2001,
supra note 13, at 4.

51. The IPCC report concludes that there has been a 2% increase in cloud
cover over mid- to high-latitude land areas during the twentieth century, and in
most areas, the trend relates highly to the observed decrease in daily temperature
ranges. CLIMATE CHANGE 2001, supra note 13, at 103.

52. See Kerry Emanuel, Increasing Destructiveness of Tropical Cyclones Over
the Past 30 Years, 436 NATURE 686 (2005). Hurricanes and cyclones are warm-
weather events, and the warmer the water, the greater their intensity. See
Burns, Global Warming, supra note 7, at 170-71; C. D. Hoyos et al., Deconvolution
of the Factors Contributing to the Increase in Global Hurricane Intensity, 312
SCIENCE 94 (2006) (attributing increase in intensity of hurricanes since 1970 to
an increase in sea surface temperature, while eliminating other short-term fac-
tors). Of course, no single storm can be specifically attributable to climate change,
especially given the natural yearly variation in storm activity. Elizabeth Kolbert,
Comment: Storm Warnings, THE NEW YORKER, Sept. 19, 2005, at 35, 35 [hereinaf-
ter Kolbert, Storm Warnings].

53. In 2001, the IPCC concluded that

there are very likely to have been decreases of about 10% in the extent of

snow cover since the late 1960s, and ground-based observations show

that there is very likely to have been a reduction of about two weeks in

the annual duration of lake and river ice cover in the mid- and high lati-

tudes of the Northern Hemisphere, over the 20th century.
CLIMATE CHANGE 2001, supra note 13, at 4. Additionally, mountain glaciers have
been retreating. Id. The IPCC reported in 2007 that “[m]ountain glaciers and
snow cover have declined on average in both hemispheres. Widespread decreases
in glaciers and ice caps have contributed to sea level rise (ice caps do not include
contributions from the Greenland and Antarctic ice sheets).” CLIMATE CHANGE
2007, supra note 1, at 7.

54. CLIMATE CHANGE 2007, supra note 1, at 5; KOLBERT, FIELD NOTES, supra
note 17, at 45-66.
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tury witnessed a widespread retreat of mountain glaciers in
non-polar regions and a decline in Arctic ice.’> More alarm-
ingly, the Greenland ice sheet, which climate scientists con-
sider one of the best barometers of climate change, is melting
faster than had been predicted¢ and may now be “in terminal
decline.”57

The polar regions, and especially the North Pole, may be
the canary in the coalmine, raising the alarming prospect that
“climate change is accelerating at a rate that current scientific
models failed to predict.”5® Native communities at the poles
are being dispersed and forced to move as their habitats dete-
riorate to the point that their way of life is unsustainable.®
Animal migratory patterns are shifting as flora and fauna at-

55. The IPCC concluded in 2001 that “[i]t is likely that there has been about a
40% decline in Arctic sea-ice thickness during late summer to early autumn in
recent decades and a considerably slower decline in winter sea-ice thickness.”
CLIMATE CHANGE 2001, supra note 13, at 4. In 2007, the IPCC indicated that new
data now shows that :

losses from the ice sheets of Greenland and Antarctica have very likely
contributed to sea level rise from 1993 to 2003. . . . Flow speed has in-
creased for some Greenland and Antarctic outlet glaciers, which drain
ice from the interior of the ice sheets. The corresponding increased ice
sheet mass loss has often followed thinning, reduction or loss of ice
shelves or loss of floating glacier tongues. Such dynamical ice loss is suf-
ficient to explain most of the Antarctic net mass loss and approximately
half of the Greenland net mass loss. The remainder of the ice loss from
Greenland has occurred because losses due to melting have exceeded ac-
cumulation due to snowfall.
CLIMATE CHANGE 2007, supra note 1, at 7.

56. Has the Greenland Ice Sheet Tipped?, THE ECOLOGIST, Feb. 2007, at 9.
Scientists were anticipating a loss of 80 km3 in 2006. Satellite data indicate that
the actual loss has been 287 km3, and in some areas the lost ice was 2 km deep.
Id.

57. Id.; see also Matthew D. Zinn, Adapting to Climate Change: Environ-
mental Law in a Warmer World, 34 ECOLOGY L.Q. 61, 76 nn.71-73 (citing scien-
tific articles describing the unbalance of the Greenland ice shelf).

58. Has the Greenland Ice Sheet Tipped?, supra note 56.

59. KOLBERT, FIELD NOTES, supra note 17, at 8-10 (describing the relocation
of the peoples of Shishmaref in Alaska). See also Summary of the Petition,
PETITION TO THE INTER AMERICAN COMMISSION ON HUMAN RIGHTS SEEKING
RELIEF FROM VIOLATIONS RESULTING FROM GLOBAL WARMING CAUSED BY ACTS
AND OMISSIONS OF THE UNITED STATES (2005),
http://www.earthjustice.org/library/legal_docs/summary-of-inuit-petition-to-inter-
american-council-on-human-rights.pdf [hereinafter Petition Summary]; Elizabeth
Kolbert, The Climate of Man—I, NEW YORKER, Apr. 25, 2005, at 56 [hereinafter
Kolbert, Climate of Man—1I]; Margot Roosevelt, Vanishing Alaska, TIME, Oct. 4,
2004, at 68.
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tempt to adapt to new habitats.60 What is most striking is that
this transformation is taking place more quickly and more
dramatically than had been predicted.6! Our planet has
reached a tipping point toward a warmer climate, regardless of
any ameliorating actions mankind might eventually under-
take,%2 and even if the projected consequences of global warm-

60. A recent study has shown that many species have moved their migratory
range northward an average of 3.8 miles per decade. Global Warming Kicks Off a
Migration, . CBS NEwWS, Jan. 2, 2003,
http://www.chsnews.com/stories/2003/01/02/tech/main534993.shtml  (describing,
for instance, the sooty copper butterfly, which used to be common near Barcelona
but now is found about sixty miles north of the city). See also KOLBERT, FIELD
NOTES, supra note 17, at 64, 67-71; Climate Change Blamed for Cockroach Mi-
gration, ABC NEwWsS ONLINE, Mar. 14, 2007,
http://www.abc.net.au/news/newsitems/200703/s1871398.htm (reporting on a new
kind of cockroach in Sydney that likes warmer climates); Andrew C. Revkin,
Warming Is Found to Disrupt Species, N.Y. TIMES, Jan. 2, 2003, at Al. The Na-
tional Wildlife Federation and the American Bird Conservancy have produced a
report on global warming’s possible effects on birds and their migration patterns.
JEFF PRICE & PATRICIA GLICK, AMERICAN BIRD CONSERVANCY & NATIONAL
WILDLIFE FEDERATION, THE BIRDWATCHER’S GUIDE TO GLOBAL WARMING (2002),
http://www.abcbirds.org/climatechange/birdwatchersguide.pdf.

61. For example, one scientist has admitted that the ice sheet around
Greenland is melting faster “than we thought possible even a decade ago.”
KOLBERT, FIELD NOTES, supra note 17, at 63. The process is being sped up by
loops, or feedbacks, where future warming is accelerated by the effects of past
warming. One loop involves permafrost, where warming organic matter that was
frozen in the permafrost thaws, restarting decomposition and releasing the carbon
into the air. See id. at 20-22. While this will increase plant growth in the Artic,
the amount of carbon released will outpace the amount of carbon absorbed by new
plants. Id. at 22. Another loop involves melting sea ice. Frozen water has a high
albedo, or ability to reflect light back into space. Id. at 29-30. An albedo of one
reflects all light, and zero absorbs all light. Id. at 30. Snow-covered ice has an
albedo of 0.8 or 0.9, while sea water has an albedo of 0.07. Id. Therefore, as ice
melts and becomes ocean, the planet reflects less energy and absorbs more, lead-
ing to further heating that causes more melting. Id. at 30-31. This process is
known as the ice-albedo feedback. Id. at 31. Other feedback loops may influence
the rate of warming and other effects, such as the level of ocean expansion.
CLIMATE CHANGE 2001, supra note 13, at 417-70; CLIMATE CHANGE 2007, supra
note 1, at 12—13. Another feedback is the water-vapor feedback. KOLBERT, FIELD
NOTES, supra note 17, at 106. Warm air can hold more water vapor, which is a
greenhouse gas, and thus contributes to warmer air. Id.

62. The IPCC reports that “[a]nthropogenic warming and sea level rise would
continue for centuries due to the timescales associated with climate processes and
feedbacks, even if greenhouse gas concentrations were to be stabilized.” CLIMATE
CHANGE 2007, supra note 1, at 17.
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ing chronicled in the next section are blunted by prompt ac-
tion.63

C. Living in a Warmer World

It is impossible to state the countless possible results of a
warmer planet with absolute certainty, and this uncertainty
has been used to deny that global warming is transpiring.%
What is certain, however, is that the impact will be diverse,
multitudinous, and largely negative. Indeed, perhaps we
should be humbled by what we do not know and cannot antici-
pate, simply because it is impossible to predict what will tran-
spire in a system as complex as our climate and the systems it
supports and nurtures. Nonetheless, climatologists predict
that climate change will have varying and uneven conse-
quences, many that may be undesirable and some that could be
devastating.65 It is also certain that Third World peoples will
generally be the first peoples affected, will endure the most
challenging effects, and be the least equipped to handle them.66

The IPCC has carefully and cautiously attempted to esti-
mate the likely effects of global warming,%” which will vary de-

63. See Andrew C. Revkin, Climate Panel Reaches Consensus on the Need to
Reduce Harmful Emissions, N.Y. TIMES, May 4, 2007, at A8 (comparing the CO:
in the air to unpaid credit card debt).

64. The Bush administration has stated it is inappropriate to take action
when the science in unclear. See Yes, Globe Is Warming, Even If Bush Denies It,
USA TobaY, June 15, 2005, at 10A. “We do not know how much our climate
could, or will change in the future.’ . . . ‘We do not know how fast change will oc-
cur, or even how some of our actions could impact it.” Rewriting the Science, 60
MINUTES, Transcript of Broadcast on March 19, 2006, available at
http://www.cbsnews.com/stories/2006/03/17/60minutes/main1415985.shtml (quot-
ing President Bush offering reasons for rejecting the Kyoto Protocol). In defend-
ing America’s refusal to sign the Kyoto Protocol, Christine Whitman, former head
of the EPA, reasoned that because the research is incomplete, “We're still a long
way from knowing how to solve the problem,” and it would be too early to sign any
accord. Elizabeth Kolbert, Comment: Hot and Cold, THE NEW YORKER, Aug. 13,
2001, at 25.

65. The UNFCCC defines “adverse effects of climate change” as “changes in
the physical environment or biota resulting from climate change which have sig-
nificant deleterious effects on the composition, resilience or productivity of natural
and managed ecosystems or on the operation of socio-economic systems or on hu-
man health and welfare.” UNFCCC, supra note 14, art. 1.

66. This includes native communities of the polar region, whose habitat is al-
ready under severe stress. See Roosevelt, supra note 59, at 68 (describing flooding
of Eskimo villages).

67. The IPCC 2001 report qualifies its predictions as “virtually certain”
(greater than 99% chance that a result is true), “very likely” (90% to 99%), “likely”



1576 UNIVERSITY OF COLORADO LAW REVIEW [Vol. 78

pending on the extent and timing of curbs on global emissions.
Thus, the task becomes exceedingly complex as scientists at-
tempt to determine likely temperature changes and then what
changes will flow from these variants. Moreover, there are
feedback loops that may influence the rate of warming and
other effects, such as the level of ocean expansion.®® Nonethe-
less, IPCC models predict the following looming effects of cli-
mate change.

Snow cover is expected to shrink in the Arctic, along with
thawing of permafrost regions.®® Dwindling sea ice is antici-
pated in both the Arctic and Antarctic, with late summer sea
ice disappearing almost entirely in some projections.’® Glacial
melting and contraction of the Greenland ice sheet are pro-
jected to continue to contribute to sea level rise as higher tem-
peratures cause it to lose its mass more rapidly than it gains
from precipitation.’! The Greenland ice sheet is enormous,
holding billions of tons of fresh water, and if it is released into
the Arctic Ocean, sea levels will rise, with a variety of negative
consequences such as disrupting weather patterns.’”? More-
over, if the ice sheet thaws, sea levels could rise seven meters
(about 23 feet). Rising ocean levels will place severe stress on

(66% to 90%), “medium likelihood” (33% to 66%), “unlikely” (10% to 33%), “very
unlikely” (1% to 10%), and “exceptionally unlikely” (less than 1%). See CLIMATE
CHANGE 2001, supra note 13, at 2 n.7. The IPCC 2007 report classifies its predic-
tions as “virtually certain” (greater than 99% probability of occurrence), “ex-
tremely likely” (over 95%), “very likely” (over 90%), “likely” (over 66%), “more
likely than not” (over 50%), “unlikely” (less than 33%), “very unlikely” (less than
10%), and “extremely unlikely” (less than 5%). See CLIMATE CHANGE 2007, supra
note 1, at 4 n.6.

68. CLIMATE CHANGE 2001, supra note 13, at 417-70; CLIMATE CHANGE 2007,
supra note 1, at 12-13.

69. CLIMATE CHANGE 2007, supra note 1, at 369.

70. KOLBERT, FIELD NOTES, supra note 17, at 33 (revealing one scientist’s
prediction that the perennial sea-ice in the Arctic will disappear by 2080). Ocean
ice does not affect the ocean levels because the ice displaces water and thus, when
it melts, it has no impact on ocean mass. Greenland and Antarctic ice is on land,
however, and its melting is a different matter. Wolfson & Schneider, supra note
17, at 30. There is a connection between the floating ice and the ice connected to it
on land, which ultimately leads to some increase in the ocean level due to the
melting of the ice in the ocean. CLIMATE CHANGE 2007, supra note 1, at 369.

71. “[Tthe Antarctic ice sheet will remain too cold for widespread surface
melting and is expected to gain in mass due to increased snowfall,” although there -
could be net loss of ice mass under certain scenarios. CLIMATE CHANGE 2001, su-
pra note 13, at 16; CLIMATE CHANGE 2007, supra note 1, at 17.

72. Has the Greenland Ice Sheet Tipped?, supra note 56. The Greenland ice
sheet is 2,830,000 km3, which is about the size of mainland Europe. Id.
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coastal areas and low-lying communities and, in the case of
some islands, may mean their disappearance.’3

Hot extremes, heat waves, and more hot days are very
likely, leading to increased deaths and illness in older popula-
tions, heat stress among certain livestock and wild animals,
crop damage, and demand for energy.’® It is also very likely
that there will be higher minimum temperatures, fewer cold
and frost days, and fewer cold waves over almost all land ar-
eas.’”> While this will decrease the risk of damage to many
crops,’® it may broaden the reach and movement of pests and
disease vectors.”” Heavier and more intense precipitation
events are likely over many areas, and they will persist and be-
come more frequent, with the potential for more floods, land-
slides, and avalanches; more soil erosion and flood runoff; and
in industrialized countries, more pressure on government and

73. Burns, Global Warming, supra note 7, at 165-71. See also WORKING
GROUP II CONTRIBUTION TO THE INTERGOVERNMENTAL PANEL ON CLIMATE
CHANGE FOURTH ASSESSMENT REPORT, CLIMATE CHANGE 2007: IMPACTS,
ADAPTATION AND VULNERABILITY 11 (2007), http://www.ipcc-wg2.org/index.html
[hereinafter WORKING GROUP II REPORT] (PDF files of report explaining the ef-
fects of climate change on small islands); Henry W. McGee, Jr., Litigating Global
Warming: Substantive Law in Search of a Forum, 16 FORDHAM ENVTL. L. REV.
371, 381-82 (2005) (describing effects global warming could have on islands, in-
cluding damages to the economy and uninhabitability); Elizabeth Kolbert, Com-
ment: Global Warning, THE NEW YORKER, Dec. 12, 2005, at 39 (describing aban-
donment of an island due to rising sea levels).

74. WORKING GROUP II REPORT, supra note 73, at 3, 5~7 (explaining effects of
climate change on health, water, ecosystems, food, and industry); Wolfson &
Schneider, supra note 17, at 32—-33. While there may be some benefits to some
countries, such as fewer deaths from exposure to cold, those benefits will be offset
by many other negative health consequences, “especially in developing countries.”
WORKING GROUP II REPORT, supra note 73, at 8 (emphasis added). See also An-
drew Simms, NEW ECON. FOUND., AFRICA—UP IN SMOKE? THE SECOND REPORT
FROM THE WORKING GROUP ON CLIMATE CHANGE AND DEVELOPMENT 18 (2005),
http://www.oxfam.org.uk/what_we_do/issues/climate_change/downloads/africa_up
_in_smoke.pdf?m=234&url=http://www.oxfam.org.uk/what_we_do/issues/conflict_
disasters/downloads/asylum_wpaper.pdf [hereinafter UP IN SMOKE].

75. CLIMATE CHANGE 2001, supra note 13, at 15; CLIMATE CHANGE 2007, su-
pra note 1, at 8. Some of these predicted results have been observed. Id.

76. For example, periodically there are what seem to be inevitable cold snaps
that wipe out some portion of California or Florida crops. See, e.g., Lini S.
Kadaba, Eating Right Will Cost More, PHILA. INQUIRER, Jan. 17, 2007, at AO1;
Florida Citrus Industry Chilled by Record Cold, L.A. TIMES, Jan. 22, 1985, § 4, at
1.

77. Wolfson & Schneider, supra note 17, at 32, Climate change will also in-
crease flooding and droughts, which will further damage communities and shrink
food supplies. WORKING GROUP II REPORT, supra note 73, at 7.
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private flood disaster relief.”8 While precipitation is projected
to increase in high altitudes, it is likely to decrease in most
subtropical land regions,”’? and thus droughts are projected to
increase and intensify in some regions, adversely affecting “ag-
ricultural and rangeland productivity.”80

It is predicted that tropical cyclones, typhoons, and hurri-
canes will become more powerful, with higher peak wind
speeds and heavier precipitation, while extra-tropical storm
tracks will move toward the poles.8! While no storm can be
specifically attributed to global warming,$? the havoc wrought
by Hurricane Katrina demonstrated the kind of catastrophe
that more intense storms can bring. Indeed the aftermath of
this storm is credited with awakening the American public to
the reality of global warming.83 More tropical storms pose a
risk to human life, including the risk of infectious disease epi-
demics and other threats. Storms also increase coastal erosion,

78. Wolfson & Schneider, supra note 17, at 32. Millions of additional people
will be in flood plains, and the effects especially will be felt on mega-deltas in Af-
rica and Asia, while island nations will be even more exposed to flooding.
WORKING GROUP II REPORT, supra note 73, at 8. “Adaption for coasts will be
more challenging in developing countries than in developed countries, due to con-
straints on adaptive capacity.” Id.

79. The increases in precipitation are “very likely” to occur, while the de-
creases are predicted as “likely.” CLIMATE CHANGE 2007, supra note 1, at 9.

80. Wolfson & Schneider, supra note 17, at 30. As El Nifio events increase in
many regions, there may also be more floods, leading to decreased agricultural
productivity in flood-prone regions. CLIMATE CHANGE 2001, supra note 13, at 16;
WORKING GROUP II REPORT, supra note 73, at 7.

81. This pole-ward movement will cause “changes in wind, precipitation, and
temperature patterns, continuing the broad pattern of observed trends over the
last half-century.” CLIMATE CHANGE 2007, supra note 1, at 16.

82. Kolbert, Storm Warnings, supra note 52, at 35.

83. While this awakenmg may be the only good thing to come out of the deba-
cle that followed Katrina, it is ironic because the catastrophe was mainly due to
man-made forces, to wit, the failure of the levees that were to protect New Or-
leans and the poor government response to the ensuing flooding. SELECT
BIPARTISAN COMMITTEE TO INVESTIGATE THE PREPARATION FOR AND RESPONSE
TO HURRICANE KATRINA, 109th Cong., A FAILURE OF INITIATIVE: FINAL REPORT
OF THE SELECT BIPARTISAN COMMITTEE TO INVESTIGATE THE PREPARATION FOR
AND RESPONSE TO HURRICANE KATRINA 89 (Comm. Print 2006),
http://katrina.house.gov/full_katrina_report.htm. See also John McQuaid,
Katrina Trapped City in Double Disasters, NEW ORLEANS TIMES-PICAYUNE, Sept.
7, 2005, http://www.nola.com/mewslogs/breakingtp/index.ssf?/mtlogs/nola_Times-
Picayune/archives/2005_09_07.html (describing two different floods that inun-
dated the city). This led one author to conclude that the hurricane was a natural
disaster, while the failing levees and subsequent flood were man-made. Louise K.
Comfort, Fragility in Disaster Response: Hurricane Katrina, 29 August 2005, 3
FORUM 1, 4 (2005), available at http://www.bepress.com/forum/vol3/iss3/art1.
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damage coastal structures including infrastructure, and dam-
age coastal ecosystems such as coral reefs and mangroves that
will already be under stress because of higher ocean tempera-
tures. Finally, based on current models it is very likely that
the meridional overturning circulation (MOC) of the Atlantic
Ocean will slow in the twenty-first century, which will cause an
increase in temperatures in the Atlantic region.84 The major
Pacific Ocean fluctuation known as the El Nifio/Southern Oscil-
lation could become more persistent, substantially affecting
Asia and the Americas.?5

II. THE INTERNATIONAL LEGAL RESPONSE

The international community has responded to evidence of
mounting climate change in two ways: initially scientifically
and later with legal mechanisms. The scientific community
has joined in an unprecedented manner to gather evidence and
study this quite complex problem and has consistently driven
this process, in many respects. Indeed, the complexity and im-
possibility of predicting the consequences with absolute cer-
tainty has continually created problems, given the costs en-
tailed in tackling global warming. Consequently, the scientific
community has continually been ahead of governments, while
the governments of the largest emitters have been the biggest
foot-draggers, allowing industry to shape and drive the de-
bate.8¢ This part will briefly survey the steps towards interna-
tional measures, as paltry as they currently are.?’

84. The IPCC noted that it is very unlikely the MOC will “undergo a large
abrupt transition.” CLIMATE CHANGE 2007, supra note 1, at 752. “The Atlantic
meridional overturning circulation carries warm upper waters into far-northern
latitudes and returns cold deep waters southward across the Equator. Its heat
transport makes a substantial contribution to the moderate climate of maritime
and continental Europe, and any slowdown in the overturning circulation would
have profound implications for climate change.” Harry L. Bryden et al., Slowing
of the Atlantic Meridional Qverturning Circulation at 25° N, 438 NATURE 655
(2005).

85. Wolfson & Schneider, supra note 17, at 30. Global warming will serve to
increase whatever effects El Nifio will have. CLIMATE CHANGE 2001, supra note
13, at 16; see generally CLIMATE CHANGE 2007, supra note 1.

86. See Thoms, supra note 8.

87. Even if every nation ratified the instruments described in this section and
fully met their targets, emission would only be held at 5.2% below 1990 levels.
With the concessions made to the Russian Federation so that the Kyoto Protocol
would enter into effect, this shrinks to 1.8%. Carter Dougherty, Revised Kyoto
Protocol on Global Warming Seen as Less Rigid, WASH. TIMES, July 25, 2001, at
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A. Precursors to International Governmental Action

International efforts to address climate change began in
the scientific community. The World Meteorological Organiza-
tion (WMO), the United Nations Environment Programme
(UNEP) and the International Council of Scientific Unions
(CSU) organized the first World Climate Conference in 1979.88
Subsequent meetings in the 1980s eventually concluded that
there were risks in the direct temperature effects of climate
change, as well as hazards resulting from sea-level rise.89 In
the background was the discovery of the ozone hole and inter-
national efforts to address that problem.% In 1988, an interna-
tional conference on the “Changing Atmosphere: Implications
for Global Security” was held in Toronto,?! and participants re-
alized that no single country, industry, or individual could deal
with such a momentous problem. An international framework
convention supported by national laws would be required. Sci-
entists recommended a 20% reduction in CO2 emissions over
1990 levels by 2005, a recommendation known as the “Toronto
Targets.”92 Moreover, in 1988, climate change appeared on the
UN General Assembly agenda for the first time, when Malta

B6. The scientific community believes reductions from the current cumulative
emission of about 1415 GtC to about 1100 GtC are needed to stabilize emissions
at a 1000 ppm feedback level. CLIMATE CHANGE 2007, supra note 1, at 17.

88. CTR. FOR SCI. & ENV'T, GREEN PoLITICS, GLOBAL ENVIRONMENTAL
NEGOTIATIONS 1 (Anil Agarwal et al. eds., 1999) [hereinafter GREEN POLITICS].
This meeting concluded that it “was clearly possible that the increase in carbon
dioxide in the earth’s atmosphere due to human activities may result in major
long-term changes of the climate.” Id. at 26.

89. Id. at 24. Sea level rise, caused by thermal expansion of the oceans from
sea ice, would result in high tides, beach erosion, land-use changes, loss of wet-
lands, frequent and severe flooding, and damage to coastal structures and port
facilities, among other negative impacts. Id. at 26.

90. Id. at 26. Many thought that the successful international effort to address
ozone depletion would carry over to dealing with climate change. Thoms, supra
note 8, at 798. For a number of reasons, this assessment was inaccurate. Id. at
822—43.

91. Three hundred and forty individuals from forty-six countries attended this
conference, including scientists and policymakers. Information Unit on Climate
Change, Climate Change Fact Sheet 215, The Toronto and Ottawa Conferences
and the “Law of the Atmosphere,”
http://www.cs.ntu.edu.au/homepages/jmitroy/sid101/uncc/fs215.html (last visited
Aug. 28, 2007).

92. GREEN POLITICS, supra note 88, at 26-27.
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raised it in a declaration that proclaimed the climate as part of
the common heritage of mankind.?3

Perhaps the peak of the scientific environmental coalition
came with the 1989 Noordwijk Ministerial Conference on At-
mospheric Pollution, which was attended by representatives of
sixty-seven countries, half of which were developing coun-
tries.?4 It was the first high-level political meeting to focus on
climate change and the first time the debate was extended to
southern-tier countries.?> In 1990, the IPCC released a report
that formalized the view that if anthropogenic emissions of
GHGs continued at the present rate, the average global tem-
perature would increase and the seas would rise faster than
they had ever risen before.?¢ This report was released in time
for the second World Climate Conference, held in November
that year and attended by 137 countries, including many
southern-tier countries.9’

In December of 1990, the United Nations General Assem-
bly established the Intergovernmental Negotiating Committee

93. Daniel Bodansky, The United Nations Framework Convention on Climate
Change: A Commentary, 18 YALE J. INT'L L. 451, 465 (1993) [hereinafter Bo-
dansky, Commentary].

94, The Noordwijk Ministerial Conference on Atmospheric Pollution and Cli-
mate Change was convened by the Netherlands. Differences between northern
nations and between northern and southern-tier nations were already beginning
to emerge by this point. GREEN POLITICS, supra note 88, at 27-28; Bodansky,
Commentary, supra note 93, at 467.

95. GREEN POLITICS, supra note 88, at 27-28.

96. Mumma, supra note 8, at 182. The report predicted that sea levels could
rise as much as a meter in the next century, which would push coasts hundreds of
meters inland and potentially overtake hundreds of thousands of square kilome-
ters of wetlands and other low-lying areas. COASTAL MANAGEMENT SUBGROUP,
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, STRATEGIES FOR ADAPTION
TO SEA LEVEL RISE 1-5 (1990),
http://www.epa.gov/climatechange/effects/downloads/adaption.pdf. Agriculture,
livestock, and fresh water supplies could be affected. Id. at iv. Small islands
would be hurt the most, potentially devastating their economies. Id. at 5, 13.

97. The conference was held in Geneva from October 29 to November 7, 1990,
and was sponsored by the WMO, UNEP, and other international organizations.
Information Unit on Climate Change, Climate Change Fact Sheet 221, The Sec-
ond World Climate Conference,
http://www.cs.ntu.edu.awhomepages/jmitroy/sid101/unce/fs221.html (last visited
Sept. 4, 2007). The conference was held at a pivotal time in the climate treaty
process. Id. The First Assessment of the IPCC provided critical assessments of
the problem, although commitments did not follow in its wake. Id. However, par-
ticipation was widespread, making it an important step toward a treaty of what-
ever kind. Id.
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for a Framework Convention on Climate Change (INC),%
whose purpose was to negotiate a convention to be signed at
the 1992 UN Conference on Environment and Development
(UNCED).%® This goal was met, albeit after much debate and
rancor, which set the tone and contours of ensuing national
perspectives, opinions, and attitudes, many of which have con-
tinued to the present. To wit, European nations have been
more willing to commit to targets and timetables, while the
United States has been opposed to such targets. Southern-tier
nations are determined that obligations and costs be borne by
the West, including the transfer of resources to take any ac-
tions that might be warranted on their part, while former east-
ern-block nations have been somewhere in the middle of this
morass.190 Thus began the international legal odyssey to deal
with climate change. '

B. The Framework Convention on Climate Change

International legal efforts to address global warming be-
gan in earnest with the United Nations Framework Convention
on Climate Change (UNFCCC), which was signed by 154 states
and the European community in 1992 at UNCED.!9! Lying

98. Mumma, supra note 8, at 183.

99. Id. The Intergovernmental Negotiating Committee for a Framework Con-
vention on Climate Change (INC) was established to draft a legally binding cli-
mate treaty by the June 1992 Rio Earth Summit. Information Unit for Climate
Change, Climate Change Fact Sheet 209, The Intergovernmental Negociating [sic]
Committee for a  Framework Convention on  Climate Change,
http://www.cs.ntu.edu.aw/homepages/jmitroy/sid101/uncc/fs209.html (last visited
Sept. 4, 2007). It became the central forum for the international effort to draft a
climate treaty, with 150 government and numerous intergovernmental and non-
governmental organizations taking part in the discussions. Id. Negotiations took
place during five meetings between February 1991 and May 1992. Id. While
there were vociferous debates, negotiations proceeded rapidly given the scientific
appraisals, such as the First Assessment Report of the IPCC and reports from the
Second World Climate Conference, which furnished the foundation for INC delib-
erations. Id.

100. See infra Part IV.A (discussing the broader perspective of Third World na-
tions).

101. The United Nations Conference on Environment and Development, popu-
larly known as the Earth Summit, was held from June 3 to 14, 1992, in Rio de Ja-
neiro. INFORMATION UNIT ON CLIMATE CHANGE, CLIMATE CHANGE AND THE
UNCED “EARTH SumMMmIT” (1993),
http://www.cs.ntu.edu.awhomepages/jmitroy/sid101/uncc/fs207.html [hereinafter
EARTH SUMMIT]. It was attended by 172 nations, 108 at the head of state or gov-
ernment level, and 2,400 representatives of non-governmental organizations.
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somewhere between a framework convention and a substantive
agreement, the UNFCCC contains elements of both.102 It is a
framework convention in that it establishes an institutional
structure that permits the parties to move toward more con-
crete and specific legal obligations,!93 including a Secretariat to
administer the treaty and regular conferences of the parties.!04
Although the UNFCCC establishes more extensive commit-
ments than the Vienna Ozone Convention, the substantive
commitments are few and somewhat vague.!05 Indeed, while
articulating the objective of “stabilization of greenhouse gas
concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate sys-
tem,”196 ultimately the treaty imposed few obligations on its
signatories.!07 Resistance by countries with large coal reserves

Among the documents adopted were Agenda 21, the United Nations Convention
on Biological Diversity, and the Framework Convention on Climate Change. Id.

102. Bodansky, Commentary, supra note 93, at 493. The Framework Protocol
approach has been used to address other international environmental problems
where nations are hesitant to enter into binding obligations. Id. The framework
treaty generally imposes few or no obligations. However, it establishes an institu-
tional structure to promote scientific and other studies of the problem, provides a
repository for information on the extent of the problem, and perhaps most impor-
tantly, calls for regular meetings where substantive agreements with concrete ob-
ligations can be reached. Id. at 493—95. It allows lawmaking to proceed, albeit
sometimes incrementally, during periods of scientific uncertainty or political un-
willingness, while establishing mechanisms to further the science and create con-
ditions for political agreement. Id.; see also Burns, Global Warming, supra note 7,
at 173-74 (discussing Bodansky, Commentary, supra note 93). This method was
used with some success to address the problem of ozone depletion, and there were
hopes it would be effective in addressing global warming. See Thoms, supra note
8. For a number of reasons, including the unwillingness of the United States to
take an active role in dealing with global warming, this result has not transpired.
See id. For an excellent discussion of the differences in addressing ozone deple-
tion versus global warming, see id.

103. UNFCCC, supra note 14, art. 4.

104. Id. art. 8.

105. Bodansky, Commentary, supra note 93, at 496.

106. UNFCCC, supra note 14, art. 2.

107. Specific commitments are found in UNFCCC article 4, where Annex 1 na-
tions, which are OECD nations and nations in transition, commit to various obli-
gations. Id. art. 4. Article 4 obligations include, inter alia, making available na-
tional inventories of anthropogenic emissions; formulating and implementing
national programs to mitigate climate change; and developing, applying and dif-
fusing processes that control, reduce or prevent anthropogenic emissions of GHGs
not controlled by the Montreal Protocol. Id. In terms of sinks, commitments in-
clude promoting sustainable management, conservation, and enhancement of
sinks and reservoirs; cooperating in preparing for adaptation to the impacts of
climate change, including plans for coastal zone management, water resources
and agriculture; and protecting and rehabilitating areas affected by drought and
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and a dependence on oil meant the parties could only agree to
general, long-term goals, leaving future action to be based on
available scientific evidence. Arguably, the convention in-
cluded a duty to reduce GHG emissions to 1990 levels, but the
provision was so vague that it was essentially meaningless.108

In terms of southern-tier nations, the UNFCCC set forth
one of the foundations regarding developing nations and ch-
mate change: the idea of “differential responsibilities” for in-
dustrialized and southern-tier nations.199 It also articulated
the notion that southern nations will need funding and transfer
of technology if they are to address climate change. These pro-
visions will be discussed in more detail below,110 but it suffices
to say that they were necessary if these nations were to be in-
cluded in the convention.

The treaty instituted a mechanism to hold regular meet-
ings to draft concrete measures, and a series of meetings,
known as the Conference of the Parties (COP), have been and

desertification. Id. The Annex I nations are committed to taking climate change
considerations into account, to the extent feasible, in their relevant social, eco-
nomic and environmental policies and employing such measures as impact as-
sessments. Id. They agree to promote and cooperate in scientific, technological,
technical, and other research, to systematically observe and develop data on cli-
mate change, and to exchange relevant scientific, technological, technical, socio-
economic and legal information related to the climate system and climate change.
Id. They also agree to promote training and public awareness and communicate
information related to implementation to the Conference of the Parties. Id.; see
also Burns, Global Warming, supra note 7, at 174.

108. Bodansky, Commentary, supra note 93, at 515-16. Article 4(2) states that
Annex 1 nations are to adopt and report on national policies to limit emissions
and enhance sinks with the aim of returning to 1990 emissions levels. UNFCCC,
supra note 14, art. 2. Since the UNFCCC was adopted, it has become clear that
Annex 1 nations do not view this as requiring binding emissions reductions to
1990 levels. William C. Burns, The Second Session of the Conference of the Parties
to the United Nations Framework Convention on Climate Change: More Heat
Than Light?, 8 COLO. J. INT'L ENVTL. L. & POL'Y 153, 158 (1997) [hereinafter
Burns, Second Session] (stating that the United States’ appeals for industry to
reduce emissions voluntary have failed and that the International Energy Agency
has concluded that “none of the twenty-three industrialized nations that belong to
the agency are likely to stabilize emissions at 1990 levels by 2010”).

109. UNFCCC, supra note 14, art. 3, 9 1-2 (recognizing that climate change
was created by, and will affect, countries differently; developed countries should
take the lead in fighting climate change; and developing countries will bear a dis-
proportionate burden under the convention); id. art. 4 (recognizing differentiated
responsibilities of developed and developing nations); see Burns, Global Warming,
supra note 7, at 174-75.

110. See infra notes 229-36 and accompanying text.
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continue to be held.!!! In the meantime, as UNFCCC parties
met in the 1990s, the IPCC continued to issue reports on the
potential effects of global warming caused by GHGs.!12 With
Bill Clinton’s re-election to the White House and Albert Gore’s
re-election as vice president, the United States began to urge
serious negotiations regarding commitments,!!13 and at the
Third COP, held in Kyoto, Japan, in December 1997, the par-
ties to the UNFCCC adopted the Kyoto Protocol.

C. The Kyoto Protocol

The hallmark of the Kyoto Protocol is that, for the first
time, industrialized countries have committed to legally bind-
ing limits on emissions of COz and other GHGs.!!4 This exceed-
ingly complex instrument!!5 requires industrialized nations, by

111. The UNFCCC established a conference of the parties that was to meet
every year. UNFCCC, supra note 14, art. 7, §9 1-2. The Conference of the Par-
ties (COP) is the “supreme body” of the convention; it is the highest decision-
making authority and is an association of all the countries that are parties to the
convention. Id.; Burns, Second Session, supra note 108, at 156. The first COP
was held in Berlin between March 26 and April 7, 1995; the issues were the ade-
quacy of industrialized country commitments, the financial mechanism, and crite-
ria for joint implementation. GREEN POLITICS, supra note 88, at 46. The second
COP took place in Geneva on July 8 and 9, 1996. Id. at 47. On its agenda were
the 1995 IPCC Second Assessment Report and progress on procedures. Id. With
the re-election of Bill Clinton, the American delegation supported the IPCC report
and urged negotiations on binding emissions. Id. The third COP was held in
Kyoto, Japan, and it was there that the Kyoto Protocol was negotiated. Id. at 56.

112. Bruce Yandle & Stuart Buck, Bootleggers, Baptists and the Global Warm-
ing Battle, 26 HARV. ENVTL. L. REV. 177, 180 (2002). For a list of reports, see
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, PUBLICATIONS: ASSESSMENTS
AND SPECIAL REPORTS, http://www.ipcc.ch/pub/reports.htm (last visited July 16,
2007).

113. GREEN POLITICS, supra note 88, at 47. OPEC nations, however, were un-
willing to permit necessary action. Id. The final Geneva Declaration stressed the
need to accelerate talks on strengthening the convention and endorsed the IPCC
report, although a great deal of disagreement remained on acceptable GHG emis-
sion limits and a number of other matters. Id.; Burns, Second Session, supra
note 108, at 161 (stating that by the third meeting, the United States was encour-
aging the adoption of joint reductions, where one country pays another to reduce
without reducing itself).

114. It took two years of preparatory work and eleven days of concerted nego-
tiations to produce the protocol. Breidenich, supra note 19, at 315. Industrialized
nations are designated as Annex I countries. UNFCCC, supra note 14, art. 12, § 2,
& Annex I.

115. The complexity reflects the intricate economic, political, scientific, and le-
gal issues raised by human-induced climate change. Breidenich, supra note 19, at
315.
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2008 to 2012, to reduce total GHG emissions to 5.2% below
base year 1990 levels.!1® Each nation negotiated specific emis-
sion reductions, ranging from an 8% reduction for the Euro-
pean community to a 10% increase for Iceland.!!” The Protocol
covers a broad range of GHGs!!8 and takes into account emis-
sions and sequestration from land-use changes and forestry re-
sources. 19

Within certain parameters, the protocol permits limited
trading in emissions,!20 although devising a target-based emis-
sions trading system proved elusive during the Kyoto negotia-
tions. Nonetheless, such a system is authorized by Annex B
countries, which are the countries that have agreed to reduc-
tion targets and timetables.12l “A country can buy the right to
emit a specified amount of carbon dioxide from another country
that values the money more than the right to emit,”!22 al-
though emission trading has not been without controversy.!23

116. Countries in transition, which are former eastern-block nations, are per-
mitted to use another base year. See Kyoto Protocol, supra note 9, art. 3.

117. The United States, which is the principal greenhouse-gas emitter, was ex-
pected to reduce its emissions to 7% below 1990 levels by 2008 to 2012. Kyoto
Protocol, supra note 9, Annex B. The differences in emission reductions were the
result of very intense negotiations, with some nations, such as the United States,
arguing for a uniform target and others arguing for differentiated targets.
Breidenich, supra note 19, at 320-21. Unable to reach agreement on a single tar-
get, the parties opted for individual targets. Id. Moreover, rather than a single-
year target, the protocol establishes a cumulative target that applies to a multi-
year “commitment period.” Id. at 321.

118. Nations can use 1995 as a base year for three synthetic GHG categories:
HFCs, PFCs, and SF6, which are substitutes for ozone-depleting substances and
which have been used increasingly rapidly since 1990. Breidenich, supra note 19,
at 321. There was a great deal of debate over even including these gases, and
thus the compromise was making 1995 the base year. Id. at 321-22.

119. This is a complex undertaking, given the declining capacity of forests to
absorb carbon and the lack of data on this sector, as well as other problems. Id.
at 317.

120. Kyoto Protocol, supra note 9, art. 3, 19 10-12, & art. 6. Trading must
take place within specified parameters, however. See id. art. 17. Moreover, the
nation buying emissions rights must be in compliance with its obligations under
the protocol for measuring emissions, and any trading must be supplemental to
domestic actions taken for the objective of reducing emissions. Id.; Yandle &
Buck, supra note 112, at 182.

121.  Kyoto Protocol, supra note 9, art. 17; Breidenich, supra note 19, at 321.

122. Kyoto Protocol, supra note 9, art. 3, 9 10-12, & art. 6; Yandle & Buck,
supra note 112, at 181.

123. The extent to which the Protocol should permit trading rather than re-
quiring actual reductions was hotly contested. Wirth, supra note 10, at 652. The
degree to which a state can trade emissions versus absolutely reducing emissions
is known as “supplementarity.” Id. There was also controversy over whether it
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The UNFCCC states that parties might “jointly or indi-
vidually” implement policies and measures to reduce GHG
emissions.!?4 Much debate ensued as to exactly what this lan-
guage meant,!?> and most especially, whether “joint implemen-
tation” permitted emission-reduction credits.!26 Ultimately,
the protocol authorizes four distinct flexibility mechanisms
that reduce the cost of implementation and afford Annex I par-
ties an array of options to fulfill their treaty obligations.!27
“Joint implementation” for Annex I countries means these na-
tions can utilize emissions trading and cooperative projects.!28
Annex I countries and private sector entities can invest in
emission-reduction projects in the territory of other Annex I
countries and use emission-reduction credits earned in those
projects towards national emission targets.!?® Projects must

was appropriate to permit trading what was often termed “hot air.” Id. Other
controversies included a “commitment period reserve” that would prohibit a state
from trading more than a certain amount during a particular period, whether
credits could be earned from nuclear power emissions, and other disagreements.
1d.

124. UNFCCC, supra note 14, art. 4, § 2.

125. The debate focused on whether Annex I countries would receive credit for
projects they undertook in developing countries, which would be cheaper than un-
dertaking domestic reductions. Breidenich, supra note 19, at 323. Developing
countries also worried that when they attempted to reduce emissions later, indus-
trialized countries would have already bought all their easy reductions and they
would be left with the expensive reductions in order to meet their quota. Id.; see
Kyoto Protocol, supra note 9, art. 3, § 1 (maintaining the use of the phrase “indi-
vidually or jointly”).

126. The joint implementation credits could also be traded among Annex I
countries, but there was debate on how they should be counted. Breidenich, supra
note 19, at 324, The European Union proposed only trades for specific projects
that could be measured; however, within their own union, total emissions could be
used for trading. Id. Non-EU countries wanted the total emissions to be the
standard for all nations. Id.; see Kyoto Protocol, supra note 9, art. 4 (setting out
who is responsible for failure to reach emissions goals in trade).

127. Breidenich, supra note 19, at 324; see also Wirth, supra note 10. Nations
can unite in voluntary associations to have their emissions considered on a collec-
tive basis. Kyoto Protocol, supra note 9, art. 4, § 6; Yandle & Buck, supra note
112, at 182. This provision is considered to be of primary interest to the European
community, however. Yandle & Buck, supra note 112, at 182. This would mean
that nations within the European community would not have to trade, even if
emissions in one nation were higher than in another. Id.

128. Wirth, supra note 10, at 652.

129. Breidenich, supra note 19, at 324. Countries may create joint projects in
one country, with reductions counting toward both of their targets. Kyoto Proto-
col, supra note 9, art. 6; Yandle & Buck, supra note 112, at 182. Eligibility for
these credits is conditioned on compliance with the measurement and reporting
requirements of the protocol. Yandle & Buck, supre note 112, at 182; see also An-
nie Petsonk, The Kyoto Protocol and the WTO: Integrating Greenhouse Gas Emis-
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entail a reduction in emissions or an enhancement of removals
by sinks in addition to any that would otherwise occur—
thereby incorporating a concept known as “supplementarity,”
which ensures absolute reductions in emissions over and be-
yond emissions trading.!30

Flexibility has been a controversial subject. In general, the
European Union has favored less access to flexibility mecha-
nisms in the interest of “protecting the environmental integrity
of the reduction commitments, while [other Annex I nations]
have argued against restrictions as impeding economic effi-
ciency.”131 Subsequent negotiations proved extraordinarily dif-
ficult, 132 with the balance finally tipping toward the maximum
flexibility sought by the Russian Federation. Indeed, once
President Bush stated that the United States would not ratify
the protocol, all manner of concessions were made to the Fed-
eration to induce them to ratify and thus save the protocol.!33

Lastly, the final joint implementation mechanism under
the Kyoto Protocol permits Annex 1 nations to invest in emis-
sion-reduction projects in developing nations, and it is to those
nations this article now turns.

sions Allowance Trading Into the Global Marketplace, 10 DUKE ENVTL. L. & POL’Y
F. 185 (1999) (discussing emissions-trading market).

130. Kyoto Protocol, supra note 9, art. 6, § 1(b); Yandle & Buck, supra note
112, at 182. Supplementarity could reduce the gains of trade by all parties.
Yandle & Buck, supra note 112, at 181. For a discussion of supplementarity
within ratification of the Kyoto Protocol, see Matthew Vespa, Note, Climate
Change 2001: Kyoto at Bonn and Marrakech, 29 ECOLOGY L.Q. 395, 407-09
(2002). For a discussion on the controversy of supplementarity, see supra note
123.

131. Wirth, supra note 10, at 652.

132. See, e.g., Daniel Bodansky, Bonn Voyage—Kyoto’s Uncertain Revival, 45
NATL INTEREST, Fall 2001, [hereinafter Bodansky, Bonn Voyage]; John Knox, The
International Legal Framework for Addressing Climate Change, 12 PENN ST.
ENVTL. L. REV. 135 (2004).

133. Anil Agarwal, A Southern Perspective on Curbing Global Climate Change,
in CLIMATE CHANGE POLICY: A SURVEY 375, 388—90 (Schneider et al. eds., 2002)
[hereinafter Agarwal, A Southern Perspective]. European nations basically agreed
to let Russia into the World Trade Organization in exchange for the Duma, its leg-
islature, ratifying the co