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1 INTRODUCTION

The debate within the scientific, policy, and
environmental communities on what, if anything, to
do about global warming appears to be focused on
whether to adapt to climate change in the future or
to mitigate climate change in the present. As the
issue has become increasingly politicized, the debate
over these two approaches has become polarized.
The two approaches, however, are not mutually
exclusive; in fact, there is much common ground
between them. But differences can be found in how
proponents of each approach view the risks of global
climate change and the values that underpin these
perceptions of risk. In this paper, I will briefly
outline the progression of global warming from an
obscure scientific concern into a leading interna-
tional political issue. I will also review some
previous efforts by social scientists to assess
attitudes and positions on global warming. I will
then examine in detail the adaptation and mitiga-
tion perspectives and assess how they differ on the
basis of different conceptions of uncertainty and
risk, equity, and technology. Finally, I will examine
the adaptation and mitigation approaches from the
perspective of developing countries.

2 GLOBAL WARMING'S RISE TO
PROMINENCE

The global wanning issue is at the forefront of
international science and politics. Negotiations are
currently underway on an international framework
convention on global warming, and some countries
have even pledged to stabilize or reduce emissions
of carbon dioxide. Global warming's rise to

prominence on the international political agenda is
remarkable. If we look back only a few years to the
mid 1980s, global warming was of interest mostly to
the scientific community, some environmentalists,
and a handful of politicians. What makes global
warming's sudden political prominence even more
remarkable is that conventional political wisdom
tells us that an issue like global warming, charac-
terized by great uncertainty associated with the
facts of the problem and by high potential economic
costs associated with taking action, is not likely to
advance very far in the policy process.

Understanding global warming's sudden
prominence becomes even more intriguing when we
consider that scientists have long known about the
greenhouse effect. The possibility that CO2
emissions from the burning of fossil fuels might
enhance the earth's natural greenhouse effect was
postulated as early as the 1890s by the Swedish
chemist Svante Arrhenius (1896). Arrhenius
calculated that a doubling of atmospheric CO2
concentration could lead to a global warming of five
or six degrees celsius (a predication that is not far
from the current projection) and that this warming
would be greater in higher latitudes. Similarly, in
the 1930s, Callendar (1938) described the effect that
CO2 emissions from the burning of fossil fuels might
have on global temperatures. And it was 35 years
ago when Revelle and Suess (1957) made their now
famous remarks describing the anthropogenic
release of CO2 as "a large-scale geophysical
experiment," the effects of which could not be
predicted.

It has been argued that the basic scientific
principles of the global warming problem have not
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changed all that much in the past 50 years.
Michael Glantz (1988, p. 51) of the National Center
for Atmospheric Research (NCAR), for example,
writes:

As far as the scientific aspects of the global
warming issue are concerned (with regard
only to the burning of fossil fuels), it
appears that most of the aspects discussed
today . . . were being discussed at least fifty
years ago.. . . While we have acquired
considerably more knowledge through
modeling and paleoclimatic investigation,
the scientific premise of CO2-induced global
warming remains essentially the same as it
was in the 1930s.

Andrew Solow of Woods Hole (1991, p. 7) makes
the same point when he writes: "In many ways the
broad outline of [the global warming] debate has
remained unchanged over the past fifty years.
Atmospheric science and climatology have advanced
quite a lot over that period, however, and the
details of the debate are somewhat clearer."

If the basic scientific premise of global warming
has remained essentially the same since the 1930s,
what has changed, and fundamentally so, is our
knowledge and understanding of what global
warming might mean for the planet. For example,
we now have some understanding of how the
climate effects of global warming might affect
agriculture, forestry, water resources, and natural
ecosystems, how it might raise sea levels and flood
coastal lowlands, and how it might affect economies
and societies around the world. What has also
changed is our perception of the problem. When
Callendar was writing in the 1930s, the effects of
CO2-induced wanning were seen as potentially
beneficial — expanding the margins of agriculture
or postponing the onset of the next ice age
(Callendar 1938). Even Revelle and Suess's
warning in the 1950s did not create much concern.
It was not until the 1970s and the rise of political
and scientific concern for the environment that the
broader implications of CO2-induced global warming
began to receive serious consideration. However,
outside the scientific and environmental community,
global warming remained a rather obscure issue
until the mid 1980s.

Several factors have been invoked as
explanations of global warming's rapid rise on the
international political agenda in the late 1980s.
These include the North American drought of 1988
and other unusual weather events around the world
in recent years that have sensitized the public and
politicians in the United States and elsewhere to
the variability of climate; other environmental
problems such as ozone depletion, acid rain, and
deforestation that have raised public and political
concern for the fate of the earth's environment; an
emerging consensus in the international scientific
community on the climate-forcing potential of
greenhouse gases; scientific advances that have
improved our understanding of how the earth's
various natural systems (climate, the oceans, and
the biosphere) interact and of how human activities,
in particular, can influence these systems; and a
belief that not taking action now to limit global
warming is too great a risk to take.

There is, however, a more subtle underlying
explanation to global warming's prominence. The
economist Lester Lave (1988) suggests that it is the
symbolic nature of the global warming problem that
has attracted so much attention to the issue in
recent years. Global wanning demonstrates not
only the reality of resource constraints but also
humankind's capacity to alter environmental
systems on a global scale. Lave argues that we
have experienced a "loss of innocence"; i.e., we can
no longer ignore our environmental problems,
because there are no more frontiers to exploit. In a
larger sense, global warming is also symbolic of
other problems that confront modern society in the
late twentieth century: problems that are global in
scale, highly complex, not fully understood, and not
only lack an obvious solution but also
fundamentally question the problem-solving
capacity of existing institutions.

One interesting fact about global warming's
prominence is that the public has not reacted
strongly to the issue. This is evident in Willett
Kempton's research on lay perspectives on global
climate change (Kempton 1991). Kempton's survey
of public attitudes shows that while the public has
heard of the global warming problem, it has very
little understanding of it. In fact, most people in
Kempton's survey confused global warming with
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stratospheric ozone depletion, and few understood
the connection between global warming and energy
consumption (Kempton 1991). Furthermore, in the
public's eyes, global warming lacks the immediacy
and localized concern of, for example, mismanaged
hazardous waste dumps or polluted drinking water;
at the global scale, the issue lacks a tangible
impact, such as the Antarctic ozone hole. Thus, at
this time, there appears to be no strong public
mandate for action driving the global warming
issue. Rather, global warming has found its most
vocal and active support among scientific, political,
and environmental elites.

3 PREVIOUS ASSESSMENTS OF GLOBAL
WARMING

At this point, it is useful to review previous
efforts at assessing attitudes toward and positions
on the global wanning problem. I briefly review
three earlier assessments, each of which used a
different approach. In the first of these assess-
ments, Glantz (1988) described the degree to which
different segments of the scientific and policy
communities believe that global warming is a
problem, and how this might influence international
efforts to control CO2 emissions. In the second
assessment, Andrew Plantinga and I reviewed the
political and economic factors that would likely
influence the degree to which countries would
support an international agreement to control the
emissions of CO2 (Morrisette and Plantinga 1991).
In the third assessment, O'Riordan and Rayner
(1991) took a more theoretical approach toward
identifying the values and beliefs that underlie
different "decision-making strategies" toward global
warming.

Glantz (1988) has argued that within the
scientific and policy-making communities, there are
hawks, doves, and owls on the global warming
issue. The hawks, according to Glantz (p, 41), are
those who "believe that the evidence of COg/trace
gases warming is very convincing and that the
warming is already under way." The doves, on the
other hand, tend to dismiss the issue and "feel that
[it] is yet another doomsday scenario that will most
likely fail to materialize" (p. 41). The owls, Glantz
(p. 42) explains, "have yet to make up their minds
on the issue." They are waiting for more
information.

Glantz believes that within the scientific
community, the number of hawks is increasing,
while the number of doves is dwindling. The
growing scientific evidence in support of the global
warming theory is responsible for this shift. Yet
Glantz notes that there are still "persistent
scientific uncertainties," and thus there are still
doves. Within the international policymaking
community, Glantz believes that the owls are the
largest group, perhaps reflecting the traditionally
pragmatic view of the policymaker. Glantz
concludes by noting that because there are still very
different perceptions of the seriousness of the global
warming problem, particularly relative to other
problems on the international political agenda, it is
not surprising that there is no firm consensus on
the issue. It might even be argued that it is
surprising that there is as much consensus on the
issue as there appears to be.

The focus of the earlier assessment of global
warming that Andrew Plantinga and I undertook
was primarily on the policy positions of nations
(Morrisette and Plantinga 1991). Our goal was to
understand the political and economic factors that
would condition the degree to which a country
would be motivated to support an international
agreement to control global emissions of CO2. At
the risk of being overly simplistic, we divided the
nations of the world into four groups on the basis of
their stated policy positions on global warming:
(1) countries advocating a cautious approach,
(2) countries advocating an activist approach,
(3) countries unable to act, and (4) countries unable
and unwilling to act.

Among the wealthy, industrial countries, the
United States is the principal (if not only) member
of the group advocating a cautious approach. The
United States maintains that not enough scientific
evidence is available to justify potentially costly
measures to mitigate emissions of C02. The activist
group is made up of those countries in the
Organization for Economic Cooperation and
Development (OECD) that have endorsed CO2
stabilization and reduction targets (e.g., Germany,
Canada, Sweden and Japan). These countries
support the view that the scientific evidence points
to a significant threat from climate change and that
the benefits of averting the threat outweigh the
costs of controlling CO2 emissions. Because of more
immediate political, economic, and environmental
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problems, the countries of Eastern Europe and the
former Soviet Union are unable to respond to the
CO2 issue with the same degree of commitment
characteristic of many Western European countries.
Yet these countries have professed a serious concern
about the global warming problem and are willing
to participate, where possible, in international
efforts to respond to global warming.

Like the countries of Eastern Europe, many
developing countries are also unable to commit
themselves to potentially costly efforts at controlling
CO2 emissions. Furthermore, these countries have
been less willing (if not unwilling) to support
international efforts to control CO2 emissions that
do not at the same time directly address problems of
underdevelopment. The developing countries are
suspicious of the motivations behind the interest of
the world's rich countries in the global warming
issue and question the long-term commitments of
developed countries to provide assistance to
developing countries. The support of developing
countries will be essential to the success of any
international agreement on global climate change,
yet their attitudes and positions toward the problem
differ in important ways from those commonly
supported by scientific and policy elites in the
developed countries. I discuss the attitudes and
positions of developing countries in greater detail
later in this paper.

The assessment by O'Riordan and Rayner (1991)
focuses on the underlying values and concepts of
nature that shape different decision-making
strategies toward global warming. O'Riordan and
Rayner identify three decision-making strategies —
prevention, adaptation, and sustainable
development — and argue that each is based on a
fundamentally different concept of nature. The
preventivists, they argue, believe that nature is
fragile and easily susceptible to catastrophic and
irreversible change. The preventivist approach,
O'Riordan and Rayner (1991, p. 99) write, is
underpinned "by a conviction that it is morally
wrong to distort natural processes by human
behaviour." The adaptationist approach, on the
other hand, is based on a cornucopian view of
nature in which the environment is seen as flexible
and easily capable of adapting to change. O'Riordan
and Rayner (1991, p. 100) explain that "the ethical

imperative driving this position is that it is morally
wrong to curtail economic development and
condemn the poor people and nations of the earth to
permanent deprivation of the benefits of modern
industrial society." A synthesis of these two
strategies can be found in the sustainable
development approach, which is underpinned by the
belief that global catastrophe can be avoided
through "careful stewardship of the limited
opportunities that nature provides for controlled
growth" (p. 100). The sustainable development view
of nature sees the environment as generally
forgiving of many disturbances but vulnerable to
catastrophic change.

O'Riordan and Rayner believe that these
different viewpoints derive not from disputes over
facts and knowledge about global change but rather
from different, institutionally derived ways of
approaching or framing the problem. They explain
that preventivists tend to be egalitarian and
collectivist in their approach to problems,
adaptationists are more likely to support a laissez-
faire approach, and sustainable developmentalists
tend to support hierarchical approaches to solving
problems. O'Riordan and Rayner favor a "holistic"
risk management strategy that could bridge these
different, institutionally derived ways of framing
the problem. Such a holistic strategy, they explain,
"would mean reconstructing scientific and political
institutions in new ways to make decisions
involving global stakes at unprecedented levels of
uncertainty" (O'Riordan and Rayner 1991, p. 101).

In the remainder of this paper, I present a more
focused assessment of the adaptation and mitigation
perspectives on global warming. In some important
ways, this assessment is a synthesis of the three
approaches that I have described above. Similar to
the approach described by Glantz, I focus primarily
on scientific, policy, and environmental elites,
although I also examine the global warming
problem from the perspective of the developing
countries. Like Giantz's approach and that used by
Morrisette and Plantinga, I focus on the practical
political and economic considerations of dealing with
the global warming problem. Finally, similar to the
work of O'Riordan and Rayner, I assess some of the
basic, underlying values that characterize different
perspectives on the global warming problem.
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4 TWO VIEWS: ADAPTATION AND
MITIGATION

For several years, natural and social scientists,
policymakers, and environmentalists have been
debating over two seemingly different views about
how society should respond to the global warming
problem: adaptation and mitigation. Proponents of
the adaptation perspective tend to stress the
capacity of society to adapt to changing conditions
in the environment through technological and
institutional innovations. Proponents of the
mitigation perspective argue that taking steps to
curtail or eliminate the emission of greenhouse
gases is the only reasonable, long-term approach to
the global warming problem. Although there is not
an inherent dichotomy between the two approaches
(i.e., it is not an either/or decision; choosing one
does not preclude the other), the discussion within
the scientific and policy communities concerning
these two approaches has become polarized.

It may be, however, that the adaptation/
mitigation model is not a very useful way to
conceptualize the global warming problem.*
Nevertheless, for better or worse, it is the
predominant conceptual model in the scientific and
policy literature. The relatively modest purpose of
this paper is not to argue the merits of the
adaptation/mitigation model; rather, it is simply to
describe these two perspectives as they have been
outlined in the scientific and policy literature,
assessing where they differ and how they are
similar, and offering an initial explanation on why
the debate seems to be polarized.

The release in 1991 of the National Academy of
Sciences (NAS) report on the policy implications of
global warming, in which prospects for both
adaptation and mitigation were assessed, clearly
illustrates how polarized the discussion has become.
The adaptation panel, which was one of four panels
(the others were science, mitigation, and synthesis),
put forward a relatively optimistic assessment of
the capacity of the United States to adapt to a
moderate, greenhouse-induced climate change. But

the reports of both the synthesis panel and the
adaptation panel included dissenting opinions (in
the form of lengthy footnotes) that questioned the
reasoning employed by the adaptation panel — an
unusual feature for an NAS study. Also interesting
is the fact that these dissenting opinions received
more attention in both the scientific and popular
media than did the findings of the adaptation panel
(see, for example, Roberts [1991]).

The debate over adaptation and mitigation is
not new. The broad outline of the adaptation and
mitigation perspectives is clearly evident in early
works assessing the range of policy responses to
global warming (for example, see Mann [1983] and
Schelling [1983]), although in these earlier policy
reviews, mitigation is commonly referred to as
prevention. Just as Glantz and Solow have argued
that the basic scientific foundations of the global
warming theory have not changed all that much in
50 years, I would argue that the basic structure of
the policy debate (i.e., the concepts of adaptation
and mitigation) also has not changed fundamentally
since it was first discussed seriously in the late
1970s. What has changed is our knowledge about
potential impacts from global warming, although
many analysts would argue that this knowledge is
still inadequate for formulating specific policies. In
addition, the political implications of the global
warming issue have also changed. In the 1970s and
early 1980s, the debate over global warming was,
for the most part, confined to the scientific
community. Today, it is at the top of political
agendas around the world, and the stakes include
not only the fate of the earth's environment but also
the future of the world's economy. This debate
illustrates how different values can cause scientists,
policymakers, and environmentalists to interpret
the same facts differently.

4.1 Adaptation Perspective

There are two themes within the adaptation
perspective: first, society has a built-in capacity to
adapt to changes in climate and environment;

""Discussions during the conference on Global Climate Change and International Security, in fact, reflected
some misgivings among some conference participants about the usefulness of the adaptation/mitigation
model.
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second, the cost of preventing climate change may
be so prohibitive that societies will chose adaptation
over mitigation. While not mutually exclusive,
these two themes often appear independent of each
other in the literature. Proponents of the first
theme tend to be agricultural scientists, engineers,
resource economists, and geographers. Proponents
of the second theme tend to be economists and
policy analysts.

Adaptationists note that according to current
scientific knowledge, even if the anthropogenic
emissions of all greenhouse gases were eliminated
today, it is likely that the earth would still
experience some global warming as a result of the
greenhouse gases that have already accumulated in
the atmosphere (for example, see Houghton,
Jenkins, and Ephraums [1990]). If this is indeed
the case, then some adaptation to a greenhouse-
warmed world will almost certainly occur in the
coming decades, regardless of what takes place in
the international political arena. Adapting to
climate change, however, is something that societies
are already accustomed to doing. For example, the
adjustments and adaptations that farmers on the
North American Great Plains have made to drought
is well documented (for example, see Riebsame
[1990]).

One of the principal conclusions of the NAS
panel on adaptation is that there is already a well-
established capacity in society for adapting both to
a wide range of climate conditions and to climate
change (NAS 1991a). The Academy panel empha-
sizes the range of climates that people already live
in as evidence of humanity's capacity to cope with
wide variations in climate. The panel writes that
"by adjusting to extremes of the current climate,
society has already made investments that would
absorb some climate change" (NAS 1991a, p. 25).
The panel further explains that "the capacity of
humans to adapt is evident in the rapid techno-
logical, economic, and political changes of the past
90 years" (p. 2). Not all activities, however, will be
able to adapt easily. The panel notes, for example,
that water resources and natural ecosystems may
be particularly vulnerable, and that poor countries
will almost certainly have more difficulty adapting
to climate change than rich countries. The panel's
conclusion is, however, that for a gradual and
moderate change in climate (the type of climate
change on which it based its assessment), "impacts

will be no more severe, and adapting to them will be
no more difficult, than for the range of climates
already on earth and no more difficult than for
other changes humanity faces" (p. 146).

A basic premise underlying this finding is the
capacity for societies to capitalize on technological
and institutional innovations (NAS 1991a; Ausubel
1991). Technological innovations include advances
in crop varieties or farm machinery, while
institutional innovations involve changes in the
underlying political, economic, and social structures.
The emergence of land-grant universities in the
United States would be an example of an
institutional innovation. With respect to
agriculture, Crosson and Rosenberg (1991, p. 19)
explain how innovation in the face of climate change
might take'place:

If farmers find that the alternatives
available to them from among existing
technologies and management practices are
inadequate to compensate for the negative
impacts of climate change, they may face the
prospect of going out of farming, and
perhaps leaving the region altogether. The
prospect could stimulate agricultural
research institutions and those charged with
responsibility for agricultural policy to
invest more research to develop a new set of
technologies and practices better adapted to
the changed climatic regime.

Adaptationists argue that societies will continue
to adapt to climate change (either natural or
anthropogenic) through technological and
institutional innovation. Indeed, Ausubel (1991)

* notes that the trend has been toward a lessening of
societal vulnerability to climate, and there is no
reason to believe that this will not continue, even in
the face of a greenhouse-induced climate change.

The adaptation perspective is also concerned
with the potential long-term costs to society of
pursuing meaningful mitigation strategies. Some
economists, for example, do not see the motivation
for either wealthy or poor countries to pursue costly
and uncertain efforts at controlling CO2 emissions
(Lave 1988; Schelling 1991; Nordhaus 1991). With
respect to the United States, Nordhaus estimates
that only 3% of national income originates from
sectors that are sensitive to the effects of climate
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change, with perhaps another 10% of national
income being modestly sensitive. Nordhaus
concludes that the economic impact to the United
States of climate change that was induced by
doubling atmospheric CO2 would be small — only
about one-fourth of one percent of national income.
Scheliing (1991) agrees with this conclusion and
suggests that the same is likely to be true for Japan
and Western Europe as well. Schelling (p. 202)
argues that "the countries that can afford to take
serious measures to reduce carbon emissions may
not be able to perceive any narrow national interest
in doing so."

Given limited resources and competing
interests, economists are also concerned with the
opportunity costs associated with pursuing
mitigation strategies, particularly in developing
countries. This concern has been expressed by
Nordhaus (1991, pp. 57-58):

We might. . . ask whether a major
commitment to slowing climate changes is a
worthwhile investment for developing
countries who are likely to be the regions
most vulnerable to climate change.. . . To
devote many billions of dollars of resources
to slowing climate change at the expense of
equivalent investments in education, energy
conservation, or tangible capital in
developing countries would probably hurt
poor countries and give little return in high-
income countries.. . . Faced with the
dilemma of a low social discount rate and a
high return on capital, the efficient policy
would be to invest heavily in high-return
capital now and then use the fruits of those
investments to slow climate change in the
future.

In essence, Nordhaus is arguing for a strategy of
mitigation through adaptation.1" The underlying
assumption is that increased investment in
development in poor countries could lead these
countries, in the long run, to use energy more
efficiently, produce less greenhouse gas emissions,

and improve their capacity to adapt to changing
climate conditions if that becomes necessary.

Adaptationists, whether they believe in the
capacity of society to overcome problems or question
the economic rationality of costly mitigation
measures, do not dismiss the potential threat to
society from climate change, although some may
argue that it is being overstated. Most adapta-
tionists acknowledge that given the existing
uncertainties about the climate system, there is a
risk of surprises and even catastrophic change.
That risk, however, supports a policy of more
research, monitoring, and alertness, not a policy of
potentially costly and misguided efforts at
mitigation.

4.2 Mitigation Perspective

In general terms, the mitigation perspective is
based on the proposition that there are existing,
cost-effective strategies available now for reducing
emissions of CO2 and other greenhouse gases.
Indeed, this was the finding of the NAS synthesis
panel, which indicated that "the United States could
reduce its greenhouse gas emissions by between 10
and 40 percent of the 1990 level at very low cost.
Some reductions may even be at a net savings if the
proper policies are implemented" (NAS 1991b,
p. 63). The conclusions of participants in the
Second World Climate Conference were even more
specific with respect to reductions in CO2 emissions,
stating that "technically feasible and cost-effective
opportunities exist to reduce CO2 emissions in all
countries. Such opportunities for emissions reduc-
tions are sufficient to allow many industrialized
countries to stabilize CO2 emissions from the energy
sector and to reduce these emissions by at least 20
percent by 2005" (World Meteorological
Organization [WMOJ1990, p. 3).

The principal belief underpinning die mitigation
perspective is that according to current scientific
evidence, global warming represents a potentially
serious threat and that efforts at reducing emissions

*The idea of mitigation through adaptation is suggested by Lave (1988), who argues that it will be the
preferred approach by default because, given existing uncertainties and competing interests, the countries of
the world will probably not agree to mitigation.

35



Section III

of greenhouse gases are a prudent insurance policy
against this threat. Again, this was a principal
conclusion of the NAS synthesis panel. "Given the
considerable uncertainties in our knowledge of the
relevant phenomena, greenhouse warming poses a
potential threat sufficient to merit prompt
responses. . . . Investment in mitigation measures
acts as insurance protection against the great
uncertainties and the possibility of dramatic
surprises" (NAS 1991b, p. 67). Similarly, Lave
(1988) also describes efforts at greenhouse gas
mitigation as an insurance policy. He writes that
"most people voluntarily purchase life insurance,
even though the likelihood of dying in a particular
year is very small. I suspect that people would be
willing to pay a premium for a policy that would
protect against an inhospitable Earth a century or
so hence" (p. 464).

In addition, proponents of mitigation also tend
to believe that many of the activities suggested as
possible strategies for mitigating global climate
change — improved energy efficiency, energy
conservation, and fuel switching — make sense both
environmentally and economically, regardless of
climate change. (This is a view shared by many
adaptationists as well.) Seductions in fossil fuel use
and emissions could lead, for example, to a more
competitive economy and less pollution. Stephen
Schneider (1989) calls these activities "tie-in-
strategies" and argues that even if climate change is
overestimated, society will likely gain from these
activities. Others have referred to such approaches
as "win-win" L: "no regrets" strategies, although
definitions of what constitutes a win-win or no
regrets approach may differ greatly.

There are three other premises that often
underlie the mitigation perspective, although they
are not shared by all proponents of this perspective.
These include a concern that economic modeling
approaches that suggest that the costs of reducing
CO2 emissions would be prohibitive are narrowly
based and do not adequately account for long-term
benefits; a fear that if global warming is not abated,
the future of the planet is in jeopardy; and a belief

that discussion of opportunities for adaptation is
misplaced and even morally wrong. I will discuss
each of these premises.

Miller, Mintzer, and Brown (1990, p. 70) have
recently argued that "cost-benefit analyses as
currently applied to the greenhouse problem do not
provide sufficient or appropriate grounds for
opposing immediate action to mitigate global
climate change." They base their conclusion on
several arguments. Most troubling in their view is
that such approaches tend to emphasize short-term
costs without fully assessing long-term benefits.
This is because the short-term costs are much easier
for economists to identify than the long-term
benefits. Nevertheless, they argue that economic
models cannot simply ignore "the fact that the full
range of consequences of changing one of the earth's
major physical systems cannot be foreseen" (p. 71).
Miller, Mintzer, and Brown are also concerned that
economic modeling approaches (particularly cost-
benefit analysis) do not adequately address the
temporal and spatial distribution of global
warming's potential consequences, particularly with
respect to the fact that developing countries may
face a much greater burden from global warming
than developed countries. Finally, they argue that
because economic models tend to emphasize short-
term costs, these models do not fully appreciate the
capacity for technological innovation to reduce the
costs of CO2 mitigation in the long run.

Much of the support for strong efforts at
mitigation is underpinned by a concern that the
risks of unabated global warming are much greater
than the costs associated with controlling green-
house gas emissions. The formal statement from
the 1988 Conference on the Changing Atmosphere,
which called for a 20% reduction in global CO2

emissions by 2005, concluded that global warming
as well as other threats to the global atmosphere
threatened international security, the world's
economy, and the Earth's natural environment
(WMO 1988).* Indeed, this threat was ranked
second only to global nuclear war. The analogy
between global warming and nuclear war has been

*The conference, held in Toronto, was sponsored by the WMO and United Nations Environment Programme
and organized by the government of Canada. More than 300 scientists and policymakers from 46 countries
attended.
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made more emphatically by others to underscore the
argument tu^t global climate change threatens the
future of modem civilization (for example, see Dotto
[1988]). One need not turn to predictions of doom,
however, to find expressions of real concern over the
potential impacts of global climate change. For
example, the Working Group II report of the
Intergovernmental Panel on Climate Change (IPCC)
outlined a range of damaging impacts that climate
change might have on global agriculture and
forestry, natural ecosystems, water resources,
human settlements, and the world's oceans and
coastal zones (IPCC 1990).

Finally, some advocates of the mitigation
perspective have questioned the reasoning that
underlies the adaptation perspective. The criticisms
levied at the NAS adaptation panel are a case in
point. Jessica Mathews, for example, writes in the
NAS synthesis report that the adaption perspective
is based on a misguided assumption "that human
economic activities are largely divorced from nature
and that modern technology effectively buffers us
[society] from climate" (footnote to the adaption
chapter in NAS [1991], p. 45). Jane Lubchenco, a
member of the NAS adaptation panel, objected to
the panel's conclusion that adaptation to climate
change in the United States may be relatively easy,
calling such a conclusion "complacent." Rather,
Lubchenco argues that the findings of the adaption
panel should support a policy of mitigation.
Elsewhere, Mathews (1987) has argued that
adaptation may be as costly and as politically
difficult to achieve as mitigation, that adaptation
may widen the gap between rich countries that have
the capacity to adapt and poor countries that do not,
and that mitigation will be necessary eventually,
regardless of prospects for adaptation. O'Riordan
and Rayner (1991) argue that for some proponents
of mitigation (preventivists, to use their label), it is
morally and ethically wrong to endorse a strategy
that would allow humans to distort natural
processes when it is in the power of society to
prevent this from happening.

4.3 Adaptation or Mitigation:
A Matter of Emphasis

It would be difficult to identify any individual,
organization, or nation that precisely fits either the

adaptation or mitigation approach as I have
outlined them above. In reality, there are few
proponents of either perspective that argue for one
position at the exclusion of the other. In other
words, adaptationists recognize the need for
mitigation, and mitigationists accept the need for
some adaptation. For example, the NAS synthesis
panel recommends actions that will lead both to
mitigating and to adapting to climate change (NAS
1991b); Mathews (1987) notes that even an
aggressive strategy to prevent climate change will
not eliminate the need for some adaptation; and
Crosson and Rosenberg (1991) explain that while
adaptation and mitigation strategies can be seen as
substitutes, they are also complementary. The
difference in these perspectives is one of emphasis,
guided in part by how proponents of one perspective
or the other see the uncertainties and risks
associated with global warming, how they approach
the question of equity in determining how to
respond to the problem, and how they view the role
of technology.

Both adaptationists and mitigationists recognize
that there is considerable uncertainty about the
eventual magnitude of the global warming problem,
its potential impacts, and the costs associated with
taking action to either mitigate or adapt to climate
change. They differ, however, on how they
approach the risks associated with this uncertainty.
Adaptationists, for example, tend to believe that
this uncertainty supports a pragmatic approach that
does not lock society into costly and imprudent
policies that, in the future, could prove misguided
and uninformed. In light of the uncertainty,
adaptationists place emphasis on the risks (or
opportunity costs) associated with taking action to
respond to climate change. They point to the
potential loss in economic growth, lost opportunities
for development among poor countries, and the
misallocation of limited resources to prevent an
uncertain event from taking place. Mitigationists,
on the other hand, see the uncertainty as one of the
primary factors supporting immediate action to
forestall the problem. This uncertainty underscores
the prospect of potentially catastrophic changes in
the world's climate that could possibly be avoided by
taking action today. Thus mitigationists emphasize
the risks associated with not taking action to
address the global warming problem: the loss of
economic growth because of climate change, the loss
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of natural ecosystems, and the unfair burden that
the impacts of climate change would place on
developing countries.

To some degree, adaptationists place more
emphasis on intragenerational equity, while
mitigationists place greater emphasis on inter-
generational equity, although the adaptationists do
not dismiss the issue of intergenerational equity.
Proponents of adaptation are concerned with costs
imposed on both developed and developing
economies by pursuing potentially misguided efforts
and controlling CO2 emissions. Resources spent on
controlling emissions in the present may be better
spent on improving the capacity of both developed
and developing countries to respond to climate
change in the future. Thus, with respect to
developing countries, the best approach to climate
change may be improving their prospects for long-
term economic development rather than forcing
them to control emissions of CO2. Mitigationists,
while not ignoring intragenerational equity, are
clearly concerned with the fate of future generations
and the Earth itself. Thus, imposing costs on
society in the present is justified as necessary in
order to guarantee a liveable planet for future
generations. Furthermore, mitigationists see many
strategies for controlling greenhouse gas emissions
as measures that are justified in the present for
other economic and environmental reasons. They
therefore question the short-term costs of these
measures.

Both adaptationists and mitigationists see an
important role for technology as part of the solution
to the global warming problem. Adaptationists are,
perhaps, more optimistic about the prospects of
technological solutions than are mitigationists, but
mitigationists do not discount the role that
technology will play in developing mitigation
strategies. Most adaptationists believe that with
the exception of some catastrophic change in climate
(which they see as a remote risk), the outlook for
society to adapt to future climate change through
technological innovation is positive. Indeed,
humanity has demonstrated a remarkable capacity
to adapt to all sorts of changes in the past.
Mitigationists question this rather optimistic
assessment. They believe that the timing and scale
of the changes that society is likely to face from
climate change will be unprecedented in human
history. Furthermore, they question the overall

success to which society has been able to buffer
itself against changes in climate and the environ-
ment in the past. Nevertheless, mitigationists do
tend to believe that technology will reduce the costs
of mitigation activities in the long run.

O'Riordan and Rayner (1991) note that
proponents of adaptation and mitigation do not
disagree over the facts of global wanning, rather
they differ on what those facts mean. Both
adaptationists and mitigationists are concerned
with the implications of global warming for present
and future generations and for the Earth itself.
Adaptationists, however, are concerned with how
responding to global warming might affect society
today, while mitigationists are concerned with what
failing to respond to global warming will mean for
future generations. Adaptationists tend to see the
global warming problem as manageable, whereas
mitigationists tend to see the global warming
problem as preventable. These differences
demonstrate how making policy decisions about
complex scientific and technical issues are
influenced as much by values as they are by the
facts of the problem. It is likely that during the
next decade, ongoing efforts to better understand
how global warming might affect climate, and thus
affect economies and natural ecosystems around the
world, will greatly add to the knowledge base on
which to design policies for responding to global
warming. It is unlikely, however, that the policy
choices will somehow become self evident simply
because there is more information. The choice of
what, if anything, to do about global warming will
ultimately rest as much on values as it will on facts.

S THE PERSPECTIVE OF DEVELOPING
COUNTRIES

It is worth looking briefly at how developing
countries view the global warming problem for two
reasons. First, the success of any international
effort to address the global warming problem will
require the support of developing countries.
Developing countries presently account for
approximately 28% of global CO2 emissions from
the burning of fossil fuels (Ogawa 1991). If
deforestation is included — and estimates of its
contribution vary considerably — developing
countries could account for more than 40% of total
global carbon emissions (estimate derived from data
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presented in Ogawa [1991] and Dannstadter
[1991]). Equally important is the fact that the rate
of increase in carbon emissions is much greater in
the developing countries than in the developed
countries. Because of the rapid rate of population
growth and industrialization, developing countries
will provide the bulk of new carbon emissions in the
coming decades.

Second, and directly related to the theme of this
paper, many developing countries are not propo-
nents of either adaptation or mitigation. Many
developing countries fear that they are trapped by
the global warming issue. They have neither the
capacity to mitigate CO2 emissions nor the flexibil-
ity to adapt easily to changing climate conditions,
yet they are likely to be among the most vulnerable
countries to the impacts of climate change (see
Jodha [1989]). Developing countries are also
concerned that measures to control global CO2 emis-
sions will have a negative impact on their efforts to
develop. Most developing countries will find it very
difficult, if not impossible, to sacrifice economic
development in order to curb global CO2 emissions.
It is impossible for developing countries to separate
the global warming issue from other issues of
economic, political, and social development. These
include problems such as poverty, environmental
degradation, political reform, and foreign debt.

Furthermore, there is an element of distrust and
disbelief on the part of developing countries toward
the developed countries. Many developing countries
believe that their contribution to the global
warming problem is being overstated and are
suspicious of the international attention focused on
deforestation and environmental degradation in the
developing world. Some may even believe that the
developed countries are cynically using the global
warming issue to limit their development.
Goldemberg and Durham (1990) explain that many
developing countries "feel they are being trans-
formed into scapegoats in a problem for which
developed countries are equally, if not more,
responsible." Developing countries also feel that
since it is the developed countries that created the
problem, the developed countries must act first to
resolve it.

The world's developing countries do not see the
question of responding to global climate change as a
choice between adaptation and mitigation; the issue

for them is rather how to foster development (with
or without climate change). Developing countries do
not dismiss global warming; on the contrary, many
take the problem very seriously, and some are very
active in current efforts at negotiating a global
climate change agreement. Developing countries,
however, are quick to point out that the choice
between adaptation and mitigation is a luxury for
developed countries.

6 CONCLUSIONS

It would be unfair to say that the generalized
descriptions of adaptation and mitigation that I
have provided in this paper capture the range of
views on global warming. Bather they merely
represent two contrasting views along what could be
described as a continuum. While the adaptation
and mitigation perspectives lie on different sides of
this continuum, they are not polar opposites. The
extremes of this continuum might best be described
as the naysayers and the doomsayers. It is likely
that most perspectives about global warming (many
of which are a mix of adaptation and mitigation) lie
somewhere along this continuum, between what I
have described as the adaptation and the mitigation
approaches. Furthermore, not all perspectives on
global warming can be neatly placed along this
continuum. Developing countries, for example, tend
not to see the global warming problem as a choice
between adaptation and mitigation. What
differentiates perspectives along this continuum
(and off it, as well) is not whether each
acknowledges the facts of the global warming
problem (except, perhaps, for the naysayers) but
rather how each interprets those facts. Differences
between the adaptation and mitigation perspectives
reflect differences in the values that underpin the
current policy debate over how society should
respond to the global warming problem. These
values will guide decision making about global
warming as much as scientific and technical
information will.

If perspectives toward the global warming
problem lie along a continuum in which components
of both adaptation and mitigation mix, then
focusing on adaptation and mitigation separately
may not be the ideal way to conceptualize the
problem.. If this is the case, the challenge is to
devise a new way of conceptualizing the global
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warming problem that more fully captures the
range of perspectives toward global warming and
how these perspectives might interact. However,
simply recasting the problem is not likely to resolve
the polarizations that exist between two seemingly
contrasting views. This polarization is based more
on values that it is on the technical or conceptual
merits of various policy strategies. Nevertheless,
improving our ability to conceptualize and discuss
various perspectives and policy strategies could be a
useful step toward addressing the issue of values.
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