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SUMMARY:
... As identified by the IWC's Scientific Committee, the term "environmental change" encompasses the following:

climate change, chemical pollution, physical and biological habitat degradation, effects of fisheries, ozone depletion and
UV-B radiation, Arctic issues, disease and mortality events, and the impact of noise. ... Part II of this article will
discuss the potential ramifications of climate change for cetacean species. ... The Intergovernmental Panel on Climate
Change in its most recent regional assessment concluded that projected warming trends in the Arctic over the next
century could result in a further fifty percent decline of sea ice. ... CETACEANS AND CLIMATE CHANGE:
PROSPECTS IN THE NEXT CENTURY ... It is difficult to be sanguine about the prospects for the IWC to effectively
address the threats that cetacean species may face from climate change. ... This could provide additional protection for
cetacean species that may be threatened by climate change by precluding direct exploitation. ... Thus, many potential
impacts of climate change, including impacts on cetacean species, may be inevitable. Moreover, averting the climate
change impacts beyond the middle of the next century will require far more dramatic reductions in greenhouse gas
emissions. ... The IWC's recognition of the need to address environmental change issues, including the possible impacts
of climate change on cetaceans, is laudable. However, its limited research resources and the speculative future of the
UNFCCC likely means that cetaceans will face increasing threats from climate change in the next century. ...

HIGHLIGHT: While we debate the limits that should be placed on whaling in order to protect the status of the stocks,
a silent menace threatens to destroy the populations we strive to protect.

--D. James Baker n1

TEXT:

[*335] I. INTRODUCTION
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The 50th Meeting of the parties to the International Convention for the Regulation of Whaling (ICRW), n2 held in
Oman in May 1998, may ultimately be recognized as a watershed in the history of the International Whaling
Commission's (IWC) efforts to manage and conserve cetacean species. While the primary focus of most meetings of the
IWC during its first half century was on regulating the harvesting of regulated species, IWC50 was dominated by
questions of how [*336] to confront perhaps the gravest long-term threat to cetaceans: environmental change. As
identified by the IWC's Scientific Committee, the term "environmental change" encompasses the following: climate
change, chemical pollution, physical and biological habitat degradation, effects of fisheries, ozone depletion and UV-B
radiation, Arctic issues, disease and mortality events, and the impact of noise. n3 The purpose of this article will be to
assess the implications of what could prove to be one of the direst of these threats for the viability of cetacean
species--climate change--and the role of the IWC in seeking to ameliorate climate change impacts. Part II of this article
will discuss the potential ramifications of climate change for cetacean species. Part III will outline the history of the
IWC's treatment of climate change issues. Finally, Part IV will assess the viability of the IWC's strategies to protect
cetaceans from climate change in the next century and the role of other institutions, including the United Nations
Framework Convention for Climate Change and the Convention for the Conservation of Antarctic Marine Living
Resources.

II. CLIMATE CHANGE AND CETACEANS

A. CLIMATE CHANGE SCENARIOS

This section will briefly explain the "greenhouse effect" and projected warming trends over the next century, and
then seek to assess the possible implications for cetaceans.

The surface of the Earth is heated by solar radiation emanating from the sun at short wavelengths between 0.15 and
5 [mu]m. Approximately one-third of incoming solar radiation is reflected back to space in the form of thermal infrared,
or longer-wave radiation, at wavelengths of 3-50 [mu]m with the remainder being absorbed by land, ocean, and ice
surfaces. n4

Some of the outgoing infrared radiation is absorbed by naturally occurring atmospheric gases--principally water
vapor (H[2]O)--as well as carbon dioxide (CO[2]), ozone (O[3]), methane (CH[4]), nitrous oxide (N[2]O), and clouds.
n5 This absorption is termed the "natural greenhouse effect," because these gases, which are termed "greenhouse gases,"
operate much like a greenhouse--they are "transparent" to incoming short-wave radiation, but "opaque" to outgoing
infrared radiation, trapping a substantial portion of such radiation and re-radiating [*337] much of this energy to the
earth's surface. n6 This process is critical to the sustenance of life on earth, elevating surface temperatures by about
thirty-three degrees Celsius. n7

In the past, the net incoming solar radiation at the top of the atmosphere was balanced by net outgoing infrared
radiation, contributing to climatic stability. n8 However, with the advent of fossil fuel burning plants to support
industry, automobiles, and the energy demands of modern consumers, "humans began to interfere seriously in the
composition of the atmosphere." n9

The burning of fossil fuels, mainly coal, oil, and gas, has soared since the beginning of the Industrial Revolution,
producing approximately 5.5 gigatons of carbon annually in recent years, nearly all of which enters the atmosphere as
CO[2]. n10 As a consequence, concentrations of carbon dioxide in the atmosphere have increased approximately
twenty-five percent since 1850 n11 --from 270-280 parts per million (ppm) by volume in pre-industrial times to over
360 ppm today--with most of the increase occurring in the past fifty years. n12 Anthropogenic activities have also
resulted in substantially increased atmospheric concentrations of other greenhouse gases, including methane and nitrous
oxides, n13 as well as new sources, including chlorofluorocarbons and halons. n14

[*338] Human-driven buildup of greenhouse gases in the atmosphere results in greater absorption of outgoing
infrared radiation, and ultimately an increase in temperature when a portion of this radiation is reflected back to the
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Earth's surface. This phenomenon is known as "radiative forcing." n15 Climate researchers have concluded that
increased concentrations of greenhouse gases are responsible for the increase in average global temperatures of about
0.6 degrees Celsius in the past century. n16 However, possible climate change in the next hundred years is the cause of
researchers' greatest trepidation.

Projected increases in atmospheric greenhouse gases over the next century could elevate temperatures on Earth by
three degrees Celsius or more by the year 2100, n17 with the trend accelerating thereafter. n18 While this may seem
like a slight shift in temperatures, it would constitute "a change, although gradual, unparalleled [*339] in recent
millennia." n19 A comparison to past changes of this magnitude demonstrates the possible implications:

The last time it was three degrees [Fahrenheit] warmer than now was 100,000 years ago. Then, Central
Europe had a climate like Africa's. And just three degrees separate today from the other climatic extreme,
the last ice age of 10,000 years ago. Then, half of Europe lay under ice, and the sea level was 390 feet
lower than it is today. A bitter north wind nipped at the ears of the polar bears living atop the frozen
Baltic . . . Since the end of the last ice age, average global temperatures have never fluctuated by more
than one degree. n20

B. CETACEANS AND CLIMATE CHANGE

In assessing the possible impacts of climate change on cetaceans, it must be emphasized at the outset that our
ability to assess future impacts at the regional level, which is critical for ascertaining the possible ramifications for
many cetacean species, n21 remains limited. n22 Climate model researchers use computer models, derived from
weather forecasting, to represent the Earth's energy and water cycles and to predict how enhanced levels of greenhouse
gases will affect the Earth's climate. The most sophisticated of these models, general circulation models (GCMs), use a
three dimensional grid overlaying the surface of the earth with grid points a few hundred kilometers per side, within
which cells are stacked about twenty layers deep. n23

Vertical layers of the model represent levels in the atmosphere and depths in the ocean, dividing the surface of the
planet into a series of horizontal boxes separated by lines similar to latitudes and longitudes. n24 Within each grid
point, a series of equations are run on a super-computer, producing simulations of key climatic components, including
wind, air-pressure, temperature, humidity, ice coverage, and land surface processes. n25 Climate models are usually
run for [*340] several simulated decades, with the derived results compared to actual statistics on climatic indicia,
such as mean temperatures and precipitation, over this period. Subsequently, the models are run with changes in
external forcing, such as projected increases in atmospheric greenhouse gas concentrations over a series of decades or
centuries. "The differences between the two climates provide an estimate of the consequent climate change due to
changes in that forcing factor." n26

However, as Solman and Nunez recently observed, computer models remain crude instruments for regional climate
projections:

[General circulation models] have difficulty in reproducing regional climate patterns, and large
discrepancies are found among models. In many regions of the world, the distribution of significant
surface variables, such as temperature and rainfall, are often influenced by the local effects of topography
and other thermal contrasts, and the coarse spatial resolution of the GCMs can not resolve these effects.
n27

Climate researchers have developed several strategies to conduct regional assessments. Nested models seek to
simulate regional climates by the application of limited area models nested in a GCM. n28 In recent years, some of
these models have yielded high correlations between regional climate predictions and observed climatic phenomena,
including precipitation, thermal inertia of water bodies, and temperature. n29 Downscaling by statistical means, or
deriving statistical relationships between observed local climatic variables and large-scale variables, has also proved
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successful in linking large-scale spatial averages of precipitation and surface temperature to local precipitation and
temperature-time series. n30

With the caveat in mind that regional climate assessments remain speculative, recent research indicates that
cetaceans may be seriously threatened by projected warming in the next century. In the Antarctic, where ninety percent
of the world's great whales feed, n31 temperatures in some areas have risen more than two degrees [*341] Celsius in
the last fifty years, n32 substantially greater than the world average during that period. n33 While the lack of long
time-series and natural climatic variability in the region makes it impossible to definitively attribute the region's
warming to climate change, n34 recent modeling by the Hadley Centre for Climate Prediction and Research provides
some evidence for such a link. n35

Recent research projects that a doubling of greenhouse gases from preindustrial times could reduce sea ice in the
Southern Hemisphere by more than forty percent in the next century. n36 This may have several adverse affects on the
abundance of the zooplankton species krill (Euphausiacea), n37 the primary source [*342] of food for whales in the
Southern Hemisphere. n38 First, a diminution in sea ice may lead to a decline in the productivity of algae, the primary
source of food for krill during the winter. n39 Second, a reduction in sea ice could deny krill larvae critical protection
from predators. Cetacean species that migrate long distances might also have to alter the timing and order of migration
to follow the ice front, adversely affecting their energetics, such as feeding and reproductive biology. n40

Finally, sea ice decline could result in the proliferation of the pelagic tunicate Salpa Thompsoni, one of the most
abundant macrozooplankton species in the ice-free and seasonal pack-ice zone of the Southern Ocean. n41 Salps persist
in low numbers under sub-optimal conditions, but can rapidly proliferate when sea ice recedes and phytoplankton
becomes more readily available during early spring. n42

This salp proliferation could prove disastrous for krill populations in the region. Salps could act as strong
competitors of krill for food prior to the onset of phytoplankton blooms in the spring. This increased competition for
food can stunt krill gonadal development, resulting in a reduction in recruitment the following year. n43 Moreover,
dense salp blooms can interfere with krill reproduction and kill off their larvae. n44

Warming and possible shifts in wind patterns, could also affect the distribution and characteristics of polynyas in
the Antarctic region. n45 Polynyas are areas of open waters in the polar ice pack, formed by a combination of currents,
tides, [*343] upwellings, and winds. n46 While snow and ice reflect most of the sun's incident energy, dark polynya
water absorbs it, resulting in nutrient upwelling and profusive blooms of phytoplankton. n47 Cetacean species that rely
on ice edges for phytoplankton foraging might be adversely affected by reductions in the areal extent and latitudinal
shift of ice-edge habitats. n48

The populations of several baleen whale species in the Antarctic, including blue and humpback, were decimated in
the past by commercial whaling operations, n49 and blue whales may never recover. n50 Reductions in food supplies
as a consequence of warming could further diminish the carrying capacity of whales in the Antarctic and push these
species closer to extinction in the next century. n51

Climate change may also have grave implications for cetaceans in the Arctic. Temperatures in the region have
increased several times the global rate over the past century, n52 with sea-ice thickness declining more than 40%, from
10.2 feet to 5.9 feet, since 1958, n53 and sea-ice areal extent declining between 3.0 and 4.5% per decade in the past
twenty years. n54

It should be emphasized that it is difficult to establish a causal link between melting ice and anthropogenic climate
change, because this phenomena could also be attributable to other factors, such as changes in precipitation and snow
[*344] cover, or advective processes accompanying the North Atlantic Oscillation in the late 1980s and 1990s. n55
However, a recent study comparing satellite and surface observations with two existing computer models concluded that
there was less than a 0.1% chance that ice shrinkage was due to natural cycles. n56
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The Intergovernmental Panel on Climate Change in its most recent regional assessment concluded that projected
warming trends in the Arctic over the next century could result in a further fifty percent decline of sea ice. n57 Richard
Moritz, Director of the Surface Heat Budget for the Arctic Ocean project (SHEBA) goes further in a recent assessment,
predicting that the Arctic's year-round icepack could totally disappear in fifty years. n58

Further losses of sea ice over the next century could have adverse impacts on cetaceans in the region. While no
single species dominates the Arctic food chain, as does krill in the Antarctic, n59 sea ice decline associated with
warming could result in the diminution of phytoplankton populations. n60 This could lead to "knock-on effects"
throughout the Arctic food chain, including declines in the stocks of several key prey species of cetaceans, such as
copepods and planktonfeeding [*345] fish, including Arctic cod, a key prey species for narwhal and beluga whales.
n61 Some cetacean species in the region, such as fin and bowheads, have demonstrated adaptability in feeding behavior
and may be able to shift to other prey species. n62 However, other species, or stocks of such species, including
narwhals and belugas, might be seriously affected by the loss of ice-dependent prey species. n63

Polynyas are important spring feeding and breeding grounds for marine mammals in the Arctic, as well as
overwintering sites for white and possibly bowhead whales. n64 Warming and the attendant ice melt might result in
greater stratification of the water column and decreased nutrient supplies, limiting the growth of phytoplankton
populations that are a critical link in the cetacean food chain in the region. n65

Projected reductions in sea ice area could also open up the Northwest Passage. This could expose cetaceans to
increased ship traffic and dangers associated with mineral exploitation, as well as bycatch threats should new fishing
areas appear in the region. n66 Collisions with ships have adversely affected cetacean stocks throughout the world.
n67 Vessel noise may also disrupt cetacean migration patterns, n68 increase mortality through stress, n69 result in
hearing loss, n70 and interfere with communications, which may result in strandings. n71 Mineral exploitation may
also threaten cetaceans through [*346] pollution, n72 noise, n73 and in the case of oil and gas exploration, water
dispersal during the drilling phase. n74

In other regions of the world, warming may also alter ocean upwelling patterns, fostering increased blooms of
dinoflagellates, many of which produce brevitoxins. n75 Dinoflagellate blooms have been associated with the deaths of
marine species throughout the world, including cetaceans in the Mediterranean. n76 The warming of tropical waters
may also contribute to epizootics, such as the one that killed thousands of striped dolphins in the Mediterranean in the
early 1990s, n77 and augment the spread of marine disease agents and parasites. n78

Warming trends will also likely raise ocean surface water temperatures to above twenty-six degrees Celsius in the
next century. n79 This temperature increase could result in a greater exchange of energy and add momentum to the
vertical exchange processes critical to the development of tropical typhoons and cyclones. n80 As a consequence, some
researchers predict that the occurrence of tropical typhoons and cyclones could increase by as much as fifty to sixty
percent, n81 and their intensity by ten to twenty percent. n82 Increased precipitation associated with such storms could
result in more pollutants running off from land [*347] into coastal waterways inhabited by whales, n83 as well as the
introduction of river-borne contaminants into Arctic waters. n84 Elevated levels of atmospheric carbon dioxide could
also increase seawater acidity, potentially raising the concentration of heavy metals in ocean ecosystems, and thus
exacerbating the toxic effect of these substances on cetaceans. n85

III. THE IWC AND CLIMATE CHANGE

The ICRW was entered into fifty-four years ago by fifteen nations "in the face of precipitous declines in the stocks
of most important whale species" n86 to "establish a system of international regulation for the whale fisheries to ensure
proper and effective conservation and development of whale stocks." n87 For the first thirty-five years of its existence,
the IWC focused almost exclusively, and for the most part unsuccessfully, n88 on establishing catch quotas for the
commercial whaling industry. However, at the IWC's 38th meeting the Commission's Scientific Committee
acknowledged the need to assess the impact of human influences other than direct exploitation, including environmental

Page 5
13 Geo. Int'l Envtl. L. Rev. 335, *344



changes. n89 At the IWC's 44th meeting, the parties decided that the Scientific Committee should establish a regular
agenda item to address environmental change issues. n90

In 1996, the Scientific Committee convened a workshop on climate change and cetaceans. n91 While observing
that assessment of the possible impacts of climate change on cetaceans was "severely limited" by the limitations of
climate models, [*348] the workshop concluded that "concerns about the ability of at least some cetacean populations
to adapt to future conditions are justified." n92 It called on the IWC to encourage its members to join international
efforts to reduce greenhouse gas emissions. n93 Additionally, the Scientific Committee invited scientists with expertise
in the field to attend future Committee meetings and recommended that a future workshop be convened to review
progress. n94

In the same year, the IWC endorsed the Scientific Committee's establishment of a Standing Working Group on
Environmental Concerns (SWGEC) to assess the effects of environmental change on cetaceans and the Committee's
proposal for increased cooperation with other organizations working on environmental change issues. n95 At the 49th
meeting, the IWC endorsed the recommendations of the climate change workshop, as well as those from a meeting on
pollution issues, and called on the Scientific Committee to produce detailed scientific proposals for future work on
environmental concerns. It also encouraged party states to carry out relevant non-lethal research and called upon
members to provide additional funds to support the work of the Scientific Committee and SWGEC. n96

At the 50th meeting, the IWC commended the body's Scientific Committee for its two ongoing initiatives on the
impacts of pollutants and chemical contaminants and baleen whale habitat and prey studies related to climate change
and identification of physical and biological habitat degradation and Arctic issues. n97 It also directed the Scientific
Committee to accord high priority to implementing the research initiatives of the SWGEC and to produce costed
proposals for non-lethal research. n98 Furthermore, the IWC addressed the critical issue of funding for such initiatives,
allocating approximately US $ 170,000 from the Commission's reserves to fund environmental research in the eight
priority areas [*349] identified by the Scientific Committee. n99 Additionally, the parties agreed to consider at the
51st meeting the establishment of a dedicated Environmental Research Fund and the attendance of invited participants
with relevant expertise at future meetings of the Scientific Committee. n100 Finally, the parties agreed to establish a
regular Commission agenda item for environmental concerns to facilitate reporting by the Scientific Committee on its
progress in this context and reporting to the parties on national and regional initiatives. n101

At the 51st meeting, the IWC noted that the SWGEC had agreed to focus on one or two priority topics at each
meeting to maximize its effectiveness. n102 The Scientific Committee endorsed SWGEC's decision to prioritize two
programs in 2000: the Southern Ocean Whale and Ecosystem Research Programme (SOWER 2000) and POLLUTION
2000+. n103

The IWC decided to provide approximately US $ 214,000 for core funding of environmental research programs in
1999/2000. n104 However, it noted that the SOWER 2000 and POLLUTION 2000+ programs would cost more than
US $ 510,000 in the first year alone, n105 and called upon parties to the IWC, other governments, international
organizations, and other bodies to provide supplemental funding for the programs. n106 At the 52nd Meeting of the
parties earlier this year, the IWC observed once again that the Scientific Committee's available funding for
environmental initiatives was insufficient to facilitate implementation or development of these programs. n107

The SOWER 2000 research program should yield data relevant to the possible impacts of climate change on
cetaceans. In cooperation with the Commission for the Conservation of Antarctic Marine Living Resources, n108 and
the Southern [*350] Ocean Global Ocean Ecosystems Dynamics (GLOBEC) program, n109 the SWGEC will conduct
an international survey program with two major components: abundance estimates of minke whales and other baleen
whales, and an assessment of the status of Southern Hemisphere blue whales. n110 The IWC hopes that this research
will facilitate mapping of cetacean distribution and abundance in [*351] relation to krill distribution in the Antarctic
and possible changes in cetacean foraging behavior in response to changes in krill abundance and distribution. n111
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IV. CETACEANS AND CLIMATE CHANGE: PROSPECTS IN THE NEXT CENTURY

A. THE INSTITUTIONAL ROLE OF THE IWC IN PROTECTING CETACEANS FROM CLIMATE CHANGE

It is difficult to be sanguine about the prospects for the IWC to effectively address the threats that cetacean species
may face from climate change. First, it is doubtful whether the IWC possesses, or will be able to cobble together, the
financial resources necessary to conduct meaningful climate research. Cetacean research is extremely expensive
because many species are highly migratory and rarely come near land. n112 As a consequence of the cost-prohibitive
nature of such research, "there are few cases where whale or dolphin populations have been studied for long enough to
determine their overall status, let alone identify the key environmental factors which control populations." n113
Cetacean research in the context of climate change will be particularly costly. Climate modeling is a very expensive
proposition and research in the context of cetaceans will necessitate extensive modeling. For example, in the Arctic,
modeling will be required to ascertain an imposing suite of relevant indicia, including regional ice dynamics, winds,
mesoscale features, and mechanisms of nutrient resupply. n114

Yet, the parties to the IWC allocated less than US $ 200,000 at the 50th meeting to address the impact of eight
major environmental threats to cetaceans. n115 As indicated above, the parties at the 51st meeting did provide
additional funding for the 1999/2000 research program, which includes a climate change component, but they
acknowledged a US $ 300,000 shortfall for the first year of the program alone.

It is unlikely that the parties will be forthcoming with substantial additional funding for environmental research. As
Burke observed, the "IWC is . . . given little or no capacity of its own to increase knowledge and understanding of
whales . . . It must rely on member states and on private groups, neither of which [*352] can be presumed to do
objective science or to interpret conditions without bias." n116 Given the incredible rancor that characterizes IWC
deliberations in this era, primarily over whether the commercial moratorium on whaling imposed in the 1980s should be
lifted, n117 it is difficult to believe that the parties will bolster the Secretariat's autonomy by providing it a substantial
new source of funding. n118

Even assuming, arguendo, that the IWC will be able to conduct adequate research on its own or in cooperation with
other agencies, its ability to protect cetaceans from climate change may be extremely limited. Should the moratorium on
commercial whaling be lifted in the future, quotas will be the Revised Management Scheme (RMS). The RMS is a
mechanism for estimating the abundance of discrete species and sustainable catch limits, as well as to establish methods
to ensure such limits are adhered to. It consists of the Revised Management Procedure, "a framework to assess the
viability of exploiting discrete stocks of cetaceans to facilitate the establishment . . . of sustainable harvesting quotas for
said stocks," and several other components, including an [*353] inspection and observation scheme to deter cheating.
n119 The IWC should be encouraged to incorporate possible climate change impacts into the RMS framework.
Unfortunately, this will do little to protect cetaceans most vulnerable to climate change because the depleted status of
most species would preclude the setting of catch quotas for more than one or two species in the near future. n120 Thus,
if the IWC is going to protect vulnerable species from climate change, this protection will have to occur outside the
IWC's framework for the establishment of harvesting quotas.

The parties could also vote to expand the boundaries of existing sanctuaries established by the IWC in the Pacific
sector of the Southern Ocean, the Southern Hemisphere, and the Indian Ocean, n121 or to create new sanctuaries. This
could provide additional protection for cetacean species that may be threatened by climate change by precluding direct
exploitation. However, because only a few [*354] species are likely to be subject to commercial whaling in the future,
the lifting of the moratorium would not benefit the majority of the species most threatened by climate change.

The IWC may ultimately find that its most effective tool for protecting cetaceans from climate change lies in
advocacy of their interests in other forums that may have far more influence on their fate. For example, as outlined
above, in the Antarctic, warming may result in diminution of krill stocks, seriously threatening cetaceans in the region.
n122 Thus, it may be incumbent upon the IWC to lobby the Convention on the Conservation of Antarctic Marine Living
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Resources, the primary body that manages marine resources in the region, n123 to limit commercial harvesting of krill
in the future. n124 Similarly, the IWC should press the Intergovernmental Panel on Climate Change (IPCC), the
primary scientific research body to inform the decision-making of the United Nations Framework Convention on
Climate Change (UNFCCC), n125 to incorporate cetacean data in its assessment reports. The IPCC assessments to date
have not addressed this specific issue. However, as discussed in the next section of this article, this input will only make
a difference if the UNFCCC has the institutional will to meaningfully address climate change during this century.

B. THE INSTITUTIONAL ROLE OF THE UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE
CHANGE

Even if the research initiatives of the IWC and other organizations improve our understanding of the impact of
climate change on cetacean species, this impact can be averted only if nations demonstrate the resolve to substantially
reduce greenhouse gas emissions. The primary international instrument to achieve this objective is the United Nations
Framework Convention on Climate Change (UNFCCC), n126 which entered into force in 1994 and has been ratified
by 180 countries. n127 The overarching objective of UNFCCC is to "achieve . . . stabilization [*355] of greenhouse
gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the
climate system." n128

Reflecting the Convention's emphasis on common but differentiated responsibility, n129 the Convention requires
developed country parties to "take the lead in combating climate change and the adverse effects thereof." n130 Article
4(2) requires developed country parties and other parties included in Annex I n131 to "adopt national policies and take
corresponding measures on the mitigation of climate change, by limiting [their] anthropogenic emissions of greenhouse
gases and protecting and enhancing [their] greenhouse gas sinks and reservoirs." n132

Unfortunately, the record of the UNFCCC's Annex I parties has been disheartening. Initially, the major greenhouse
gas emitting states agreed to "aim" to reduce their greenhouse gas emissions to 1990 levels by 2000. n133 Yet, all
industrialized nations flouted this pledge, leading the Organization for Economic Cooperation and Development to
conclude that emissions from industrialized nations could rise between eleven to twenty-four percent in the next fifteen
years. n134

At the First Conference of the Parties to the UNFCCC, held in Berlin in 1995, n135 the parties concluded that their
existing commitments were inadequate on three grounds. First, most Annex I nations were not on track to meet their
initial aim by 2000. Second, the UNFCCC contained no provision for controlling greenhouse emissions beyond 2000.
Third, the parties acknowledged that stabilization of emissions at 1990 levels would be insufficient to stabilize
atmospheric [*356] greenhouse gas concentrations. Consequently, in a decision referred to as the "Berlin Mandate,"
the parties established a process to strengthen UNFCCC commitments through adoption of a protocol or other legal
instrument, with the goal of establishing quantified emissions limitation and reduction objectives for the period past
2000. n136

At the Third Conference of the Parties of the UNFCCC, held in Kyoto, Japan, in 1997, the parties adopted the
Kyoto Protocol, n137 under which industrialized nations agree to reduce their collective emissions of six greenhouse
gases n138 by at least five percent below 1990 levels by 2008 to 2012. n139 However, hostility to the Protocol by
powerful sectors in the U.S., including organized labor, fossil fuel producers, and influential members of the Senate,
n140 may thwart U.S. ratification. This would severely undercut the treaty's effectiveness, as the U.S. is responsible for
approximately one-quarter of greenhouse gas emissions. n141 Also, industrialized [*357] nations continue to
demonstrate very little commitment to reducing emissions. A recent report concluded that if present trends continue,
emissions in the developed world could increase forty percent over 1990 levels by 2010. n142

Moreover, because many greenhouse gases persist in the atmosphere for decades, "their radiative forcing--their
tendency to warm Earth--persists for periods that are long compared with human life spans." n143 Consequently, and
from the exclusion of developing countries from reduction commitments, n144 full implementation of the Kyoto
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Protocol will only reduce 2050 warming by one-twentieth of one degree n145 and delay doubling of atmospheric
concentrations of carbon dioxide from pre-industrial levels by less than a decade. n146 Thus, many potential impacts of
climate change, including impacts on cetacean species, may be inevitable. Moreover, averting the climate change
impacts beyond the middle of the next century will require far more dramatic reductions in greenhouse gas emissions.
The IPCC has estimated that it would be necessary to reduce greenhouse emissions by more than sixty percent to
stabilize atmospheric concentrations at 1990 levels. n147 Given how difficult it was to secure agreement to the much
more modest reductions contemplated under the Kyoto Protocol, one must be skeptical about the prospects for nations
agreeing to such dramatic cutbacks in the future. Recent research indicates that a commitment to increased energy
efficiency, energy conservation, and renewable energy sources could reduce emissions by Annex I states to 1990 levels
over the next few decades. n148 However, major greenhouse emitters, most notably the U.S., appear to lack the resolve
to commit the necessary financial resources to develop such technologies.

[*358] Finally, as indicated earlier, the UNFCCC currently only binds developed countries and economies in
transition to the reduction of greenhouse gas emissions. n149 However, given the tremendous projected increases in
greenhouse gas emissions in developing countries over the next century, n150 the future effectiveness of the UNFCCC
is contingent on engaging these nations in the regime's mission. n151 It is far from certain that developing nations will
commit themselves to substantial emission reductions. There is great trepidation among developing countries about
possible economic impacts and a sense of unfairness, given the tremendous disparity in per capita emissions between
industrialized and developing nations. n152

V. CONCLUSION

The IWC's recognition of the need to address environmental change issues, including the possible impacts of
climate change on cetaceans, is laudable. However, its limited research resources and the speculative future of the
UNFCCC likely means that cetaceans will face increasing threats from climate change in the next century. It remains to
be seen whether many species of [*359] cetaceans that were driven to the brink of extinction by harvesting can now
survive the onslaught of environmental change, including the specter of global warming. If the IWC is to make a serious
commitment to addressing the possible impacts of environmental change on species under its regulation, the parties to
the agreement must substantially increase funding for research and use their influence in other forums to effectuate
policies that will protect the interests of cetaceans. If the parties fail to do so, the IWC's ultimate legacy may be that it
saved whales from extinction by commercial harvesting but failed them in their time of greatest need.

Legal Topics:

For related research and practice materials, see the following legal topics:
Environmental LawNatural Resources & Public LandsFish & Wildlife ProtectionGovernmentsAgriculture &
FoodProcessing, Storage & DistributionInternational Trade LawTrade AgreementsEnvironmental ProvisionsFish
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n3 50th Meeting of the International Whaling Commission, Resolution on Environmental Change and
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