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ABSTRACT

Economics has played an important role in assessing climate change impacts,
and the effects of various individual and policy response strategies. Proponents
of a key role for economics in analysis of climate change policies and goals
argue that its capacity to incorporate and compare a variety of costs and benefits
makes it uniquely useful for normative assessment. Critics of economic analysis
of climate change have questioned not only its empirical capacities, but also
its fundamental usefulness given some of the important but often implicit as-
sumptions on which it is based. After reviewing this debate and its implications
for public policy on climate change, the paper sketches a way in which more
technical economic analysis and public dialogue might be combined.
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INTRODUCTION

Economic analysis has played a significant role in the analysis of various aspects
of climate change. This is illustrated well by its role in the assessments produced
by teams of international experts under the auspices of the Intergovernmental
Panel on Climate Change (IPCC; see particularly McCarthy et al. 2001 and Metz
etal. 2001). Economics has figured prominently in the assessment of impacts on
human society of climate change and in the assessment of the pros and cons of
various response strategies, with respect to both adaptation and mitigation.

* This paper was prepared while the author was an adjunct faculty member, Nitze School
of International Studies, Johns Hopkins University and Bren School of the Environment,
University of California Santa Barbara.
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The role played by economic analysis of climate change in the IPCC and
in other contexts is part of a broader effort that seeks to improve scientific
understanding of climate change processes and their consequences in support
of determining, in the spirit of Article 2 of the 1992 UN Climate Convention
(UNFCCC 1999a), what constitutes ‘dangerous anthropogenic interference’ with
the climate system. Efforts to improve scientific understanding are important
contributions to better decision making. However, such efforts can also mask
deeper and more complex disagreements about social values. Neither science in
general nor economics in particular can resolve the fundamentally moral issues
posed by climate change. What scientific understanding, including economic
understanding, can do is to help inform the definition and application of moral
principles used for assessing the danger and developing public policy responses.
To play this role in turn requires that the key assumptions and value judgments
underlying the various analyses be understood.

No less important is the clear understanding of the principles underlying
various policy prescriptions themselves. Advocates for a wide range of views
regarding the risks of climate change rely upon a variety of principles to justify
prescriptive positions. The very diversity of these principles highlights the dif-
ficulties encountered in establishing broader social agreement on what is needed
and what should be done. In this context, advocates of economic analysis argue
that its capacity to incorporate and compare a variety of costs and benefits makes
it an important or even uniquely qualified tool. Critics of economic analysis of
climate change have questioned not only its empirical capacities, but also its
fundamental usefulness given some of the important but often implicit assump-
tions and value judgments on which it is based.

These value assumptions need to be more broadly understood in order to
evaluate what economic analysis can and cannot contribute to understanding of
climate change policy.! But once these assumptions are understood, the ques-
tion of how or if to use economics to assess climate change risks and policies
remains. Some critics of economics seem also to be questioning the general
usefulness of traditional scientific practices for climate change risk and policy
assessment. One implication of this view is that a focus much more on the
procedures of societal evaluation, information sharing and decision making is
needed to advance morally acceptable and politically sustainable results.

I think there is great merit in this. However, a relatively exclusive focus
on the processes of societal dialogue and decisions in the belief that these will
generate good answers seems to me as problematic as trying to rely primarily
on technical analysis to justify a moral decision. Climate change is fraught with
basic uncertainties; nonetheless, economics can contribute useful information
to the debate on how to address the issue. To conclude the paper, I sketch and
discuss an admittedly idealised process for integrating technical analysis and
public give-and-take in the direction of climate change policy.
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CLIMATE CHANGE AND THE SCOPE OF ECONOMIC ANALYSIS

Since the literature already contains several very clear and complete treatments
of the challenges climate change poses as a public policy issue, and the scope
of economics as applied to climate change, this section of the paper will only
summarise some of the key points.? ‘Climate change’ is an umbrella term for a
number of very complex changes in a very complex natural system. The impacts
from a policy perspective are the results of complicated chains and feedback
loops involving changes in the earth’s atmosphere and the physical implications
of those atmospheric changes. The human consequences range from changes in
agricultural productivity due to altered temperature and rainfall patterns, and
threats to human health from extreme weather and an increased range of tropical
diseases, to loss of species and alteration of natural systems whose value may
be emotional and spiritual as well as ecological.

It is commonplace to observe that climate change is an issue fraught with
uncertainty. However, this word tends to have different layers of meaning that
need to be separated in this context. As scientific understanding of climate change
increases (including the economic dimensions), it becomes more possible to
describe the risks of climate change in a quantitative way. At this stage, how-
ever, both the level of scientific ignorance about the phenomena, and the sheer
scale of the potential implications in time and space, suggest that uncertainty
about climate change involves more than risk assessment; key aspects about
the impacts and their consequences are indeterminate or may lie beyond the
grasp of human imagination. This uncertainty encompasses not just the chain of
physical consequences, but also the identification of what impacts are important
from a policy perspective. Values themselves are uncertain, which implies a
challenge for the design of scientific investigation which incorporates implicit
value judgments about what is important to investigate.

While there is some diversity in the field with respect to approaches and as-
sumptions, climate change economics by and large falls more or less within the
mainstream of economics generally. It is based on an individualistic conception
of preference satisfaction through utility maximisation. The climate economics
literature, like the environmental economics literature more generally, emphasises
the presence of externalities and the need for corrective policy actions.

Economic analysis explores the ways that individuals may respond to speci-
fied change impacts, or climate change policies, and the implications of those
impacts and response strategies (personal and policy related) on individual
well-being. With respect to behavioural responses, much of the literature on
mitigation policy is concerned with how individuals may respond to changes
in energy prices or regulations, since fossil fuel combustion is the principal
source of greenhouse gas emissions (GHGs).* Key analytical uncertainties in
this literature echo previous controversies in energy policy literature related to
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resource scarcity and economic regulation of energy markets. One of the most
important controversies involves the nature of individual incentives for energy
efficiency and conservation, and the extent to which non-price regulations like
appliance and vehicle efficiency standards can engender low-cost or even nega-
tive-cost improvements.

Economics is also important for understanding the potential for adaptation
to anticipated or realised climate change impacts.* For example, to the extent
that individuals can anticipate changes in temperature and rainfall, they can
change what they grow as well as where, and they can organise individual and
collective investments in research to increase adaptation options. Over the past
decade or more, a growing number of micro-level analyses have been exploring
the potential role that adaptation can play in reducing the long-term threat of
climate change (see e.g. Mendelsohn 1999 and Mendelson, Nordhaus and Shaw
1994). Forexample, analyses of long-term cross-sectional agricultural productiv-
ity differences have been used to understand what long-term adaptation could
accomplish in adjusting to a new climate regime. These kinds of studies have
been supplemented by a smaller number of analyses of the costs of adjusting
to a new climate system, and of how climate variability itself could give rise to
costs as well as how adaptation could limit these costs.

While uncertainties and controversies remain abundant in this literature, it
has definitely contributed to our understanding of the potential for adaptation
and how that potential can be affected by economic incentives. The economics
of adaptation also encompasses an assessment of institutional and resource scar-
city barriers to better adaptation responses. Adaptation potential will be lower,
for example, where knowledge or finances to alter crop patterns are limited,
including subsistence agriculture practiced by the poor.

Normative economic analysis has been applied to climate change impacts and
policy scenarios in an effort to understand the impacts and policy implications
in terms of human welfare measures. For example, a model of how temperature
and rainfall may change as a result of climate change can be combined with a
model of how these factors influence crop yields, and that model in turn can be
combined with economic data on returns to agriculture and demands for com-
modities to evaluate how climate change will have economic consequences for
agricultural sector incomes, for household food costs, and for overall economic
well-being. Studies of this type across the range of potential climate change
impacts can shed light on the costs of climate change across space and time,
though in practice empirical measures of these costs are still limited and very
uncertain.

Much of the economic analysis of mitigation policy has addressed the eco-
nomically quantified benefits and costs of policy options to make statements
about ‘efficient’ or ‘optimal’ policy interventions. These approaches start with a
monetarily quantified aggregate climate change cost function which also repre-
sents the economically measured benefits of averting or slowing impacts, ideally
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once adaptation has also been taken into account. Information on avoided costs,
along with information on the costs of mitigation primarily through reduced net
greenhouse gas (GHG) emissions, provide a basis for comparing economically
different combinations of mitigation measures (e.g., reforestation to sequester
CO,, renewable energy development to lessen gross emissions, and improved
landfill and agricultural management to reduce emissions of CH,, a much more
potent GHG).

Typically ‘optimal’ mitigation economics is studied through application of
relatively compact reduced-form ‘integrated assessment’ models that combine
summary and aggregative representations of monetised climate change impacts
with reduced form models of economic activity (in particular energy use) that
are the sources of climate-forcing GHG emissions (see Weyant et al. 1996 for a
summary of the approach and Nordhaus 1993 for a pioneering example). These
models basically are examples of intertemporal cost-benefit analyses using a
discounted present value criterion as a welfare measure (the present value could
be of net consumption possibilities or of consumption utility depending on the
model). In these models mitigation is a global public good in that GHG reduc-
tions occurring anywhere create benefits in reducing climate change damage
costs everywhere. A spatially disaggregated integrated assessment analysis can
indicate a globally optimal time path of emissions mitigation according to the
aggregated net present value criterion employed, and allocate shares of the miti-
gation across national units based on cross-country relative costs (efficiencies)
of mitigation. A refinement of this analytical outcome also considers any locally
realisable co-benefits from GHG mitigation in allocating shares of mitigation
action (e.g., different degrees of local air quality improvement).

Economic analysis has made key contributions to the design of GHG mitiga-
tion policy, drawing on broader lessons for policy design identified in the general
literature on environmental economics. The use of emissions trading to lower
overall mitigation costs and soften political objections in the allocation of mitiga-
tion costs is reflected in the European Trading System for CO, emissions, which
began operating in 2005. This same idea is captured in the Clean Development
Mechanism of the 1997 Kyoto Protocol (UNFCCC1999b), which provides for
voluntary and mutually beneficial collaboration in project-level GHG mitigation
and sustainable development by richer and poorer countries.

Economic modelling has highlighted the potential for cost-saving intertem-
poral flexibility in GHG mitigation. As shown by Wigley, Richels and Edmonds
(1996) and subsequently elaborated by others, there can be several advantages
to setting ambitious medium to long term global mitigation targets while also
approaching their implementation more gradually. Aside from the most im-
mediately apparent argument that mitigation costs incurred later have a lower
discounted present value, a gradual approach also allows a less costly phasing
out of more GHG-intensive technology and a more opportunistic phasing in of
new advances in long-lived GHG technology as they occur.
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There are controversies in the economics literature on mitigation policy de-
sign as well, even if one accepts the underlying valuation metric. One practical
concern is that economists may oversell incentive mechanisms by making them
seem like a panacea that does not require any real regulatory effort. Policies
such as emissions trading do not work if there are no credible mechanisms for
setting limits and assessing compliance as well as for sanctioning non-compli-
ance. This is especially difficult internationally, but it is also a challenge in
developing countries (see e.g. Blackman and Harrington 2003).5 With respect
to intertemporal flexibility, a more gradual approach provides weaker incentives
for inventing and testing breakthrough technologies for providing lower-GHG
energy services, versus locking in a higher-GHG energy system that is costly to
undo later. It could also become a rationale for ongoing renegotiation of future
targets to push unpleasant costs into the future.

HOW MUCH CLIMATE CHANGE IS TOO MUCH?

If it were known or understood with high probability that climate change will
engender completely catastrophic losses (e.g. destruction of human society, despite
adaptation) within a certain time frame or at a certain threshold level in terms of
changes in the atmospheric concentration of GHGs, it would be relatively easy
to answer the question posed above. This is not the case, however. Certain key
features of climate change and its impacts illustrate the extreme difficulties in
wrestling with this question, and provide a backdrop for considering various
approaches to illuminating possible answers.

The scale and complexity of climate change risks indicate that it is, at the very
least, challenging to approach the issue using typical constructs of individual
decision making under risk. The kinds of problems that could result from climate
change, in terms of size and timing, are difficult to characterise in ways that
can be evaluated in terms of tradeoffs. This suggests that personal evaluations
of climate risks or the benefits of policies will greatly depend on how people
interpret these unfamiliar potential outcomes relative to more familiar experi-
ences, and that these evaluations will evolve over time as people individually
learn more about climate change and as they participate in public dialogues
on the subject. It is therefore important to be able to communicate a variety of
different kinds of information about climate change risks and policy impacts,
including information about physical consequences as well as economic benefits
and costs. It is important also to communicate as much as possible about the
range of possible outcomes and their consequences, even if this must be done
heuristically given the absence of more statistically based risk distributions.

The nature of climate change as a global and intertemporal externality further
complicates its assessment in a policy context. Climate change will likely have
sharply different impacts on poorer versus wealthier societies; atleastin arelative
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sense there will be important differences between winners and losers. Moreover,
the risks of climate change, and the benefits of policies undertaken to mitigate
it or promote adaptation, will redound much more to future generations than
the present, while the costs of policies will be borne more in the nearer term.
Evaluation of climate change policies thus cannot be separated from values and
principles related to intergenerational altruism and responsibility, even though
the altruism and responsibility apply to entire generational cohorts, not just to
narrower affinity groups (family, community, even nation).

Against this backdrop, we can identify some of the key challenges or limi-
tations in the application of normative economics to climate change policy.
Perhaps the most discussed feature of the integrated assessment approach for
evaluating GHG mitigation policies is the use of the discounted present value
criterion, and the associated challenge of selecting a discount rate. As noted
for example by Howarth (2005), Gardiner (2004) and a number of authors in
Portney and Weyant (1999), the present value approach takes a formulation of
intertemporally efficient resource allocation by a single individual and converts
it to an approach for characterising optimal intergenerational allocation.

The approach almost inherently implies relatively modest mitigation efforts
by the current generation and a bequest of a larger climate change problem to
future generations (absent highly successful adaptation, which is not usually
assumed in the models). This is the case even with relatively low settings of the
intertemporal discount rate, and even if there is a probability of a future climate
catastrophe (see the modelling experiments in Manne 1996 for illustration of
this).® The resulting intertemporal allocation of mitigation activity and of social
welfare is quite different than would be implied by alternative criteria, be they
classical utilitarianism that weighs all generations equally or ahumanrights-based
approach (implemented analytically perhaps through an overlapping generations
model of the type in Howarth 1996) in which future generations are treated as
having an entitlement to a minimum level of well-being.’

Discounting is important in economic analysis of policies in order to reflect
the opportunity cost of capital. If resources diverted to GHG mitigation would
have had higher marginal value added in other uses, future generations would be
better off if the resources were put into those alternative uses, even if the result
also is a more degraded climate system. However, this reasoning depends on the
assumption that it is physically possible as well as socially acceptable to admit
a wide range of tradeoffs between climate change damages and other economic
values. There are possibilities of severe adverse impacts, though their likelihood
may be small; the standard integrated assessment approach gives equal prob-
ability-adjusted weight to all possible outcomes, as opposed to incorporating
some form of risk aversion (see e.g. Roughgarden and Schneider 1999).

The level of aggregation in integrated assessment models may also blur
some other distributional issues. Typical models consider either the entire
world as a single unit, or countries or groups of countries as units of decision
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and points of impact. It is thus difficult to reflect cross-sectional differences in
vulnerability to climate change and in benefits from mitigation. If lower-income
people benefit more in a relative sense from cost-reducing mitigation precisely
because they are poor (and therefore have a higher marginal utility of income
as well as greater vulnerability), then an aggregate net benefit measure should
incorporate weights that differentiate benefits from mitigation for rich and poor
(for an example see Azar and Sterner 1996).

Even when the mitigation analysis models are disaggregated to a country
level, the analysis of globally optimal mitigation does not indicate who should
pay for the mitigation. This fairly obvious pointis highlighted by the negotiations
that led to the formulation and the ratification of the Kyoto Protocol, as well
as by analytical work on the political economy of international environmental
agreements (e.g., Barrett 2003). The developing countries have not accepted
numerical targets for their emissions; only voluntary opportunities for GHG
mitigation with side payments through the Clean Development Mechanism.
Developed countries for their part have (in varying degrees and with varying
amounts of candour) been reluctant to accept numerical targets that would imply
an uncomfortable level of domestic burden. They appear to have been relatively
unmoved by the plethora of alternative equity criteria that have been advanced
in the literature (e.g., Rose and Brandt 1993, Gardiner 2004). While genuinely
concerned in many cases about the future of the global environment and about
the plight of poorer countries, there has been nonetheless a relatively strong
adherence to the de facto property rights of incumbent emitters, as opposed to
an alternative that might envisage a greater sense of liability and responsibility
for mitigating or financing mitigation by others more actively.

Based on cost-benefit assessments and political economy analyses, some
analysts have called not just for greater attention to adaptation — seemingly
a non-controversial point — but for a primary emphasis on adaptation. This
argument is probably made most penetratingly by Schelling (see e.g. Schell-
ing 1997).% He argued not just that adaptation may be more cost-effective, but
also that support of it may be more compatible with incentives of those in rich
countries who would have to provide support for responses to climate change
in developing countries as well as their own. Schelling asserts, in essence, that
while foreign assistance incentives seem generically to be low, it may be easier
to make the case for supporting current residents of developing countries in
efforts to improve their lives and make them more resilient to climate change,
than it will be to make the case for costly mitigation measure — especially if
those measures are borne initially mainly by the richer countries and especially
if future citizens of developing countries are expected to be a lot richer after
successfully adapting to climate change.

Schelling’s argument depends on the assumption that adaptation is highly
likely to succeed in blunting the worst effects of climate change. It would then
be irrational to invest in adaptation to the point that no residual impacts were
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realised, since that would likely involve incremental costs to the developing
country beneficiaries of the effort well in excess of the benefits. Another key
premise is that citizens of rich countries do not have established moral obliga-
tions to assist either their poorer neighbours today, or future generations in
their own or other countries to cope with the longer-term consequences of
GHG emissions that still arise primarily from actions by richer citizens (see
e.g. Jamieson 2005).

As noted, the potential for adaptation may be highly constrained in poor
countries by poverty itself or by its consequential limitations in human capital,
access to technology, or institutional capacities. The realisation of the poten-
tial for adaptation depends on actions to lower these barriers (and even some
similar barriers in richer countries). Yet economic analysis of climate change
often treats adaptation as a private good that the poor countries must provide
to maximise their own utility within the limits they face on doing so. The de
Jacto property rights assigned to the richer countries with respect to their past
and current usage of GHG sinks implies no liability for assisting in adaptation
either, except insofar as they see it in their own self-interest to do so (whether
that self interest is altruistic or born of a desire to avoid risks from international
ecological degradation, or other factors).

One other critique of climate change economics as a guide to policy involves
the use of a single-dimension net benefit measure for evaluating different out-
comes. This reflects the standard assumption in economics that all costs and
benefits are commensurable and interchangeable once expressed in a common
metric (amonetary metric as arepresentation of unobservable utility). There may
be serious measurement problems in implementing such a reductionistic metric,
but as a concept the notion of full tradeoffs and thus full potential compensability
of losses from climate change is ubiquitous in the economic model. This view
differs from alternatives that see different kinds of values as less commensurable,
e.g., some losses of natural beauty or function simply cannot be compensated
by other welfare gains (see e.g. Norton and Toman 1997 for further discussion
of some of the controversies surrounding the commensurability issue and the
implications for policy).

INTEGRATING ECONOMIC ANALYSIS AND PUBLIC DECISION
MAKING FOR CLIMATE CHANGE POLICIES®

The challenges posed by climate change and the challenges to applying economic
analysis raise the question of what can be done with respect to normative analysis
of climate change risks and policies. One relatively unprofitable strategy is to
minimise the urgency of the problem. This can be done in different ways and is
not the unique province of one political persuasion. Within the administration of
George W. Bush the emphasis has been on the need to augment ‘sound science’
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and broaden participation by developing countries before taking significant or
mandatory actions. Within the Clinton Administration, on the other hand, the
tendency often was to downplay economic analyses of GHG mitigation costs,
and to argue that a combination of voluntary measures and international emis-
sions trading would make significant GHG cuts possible at negligible or even
negative cost."”

Another approach is to argue that decisions about GHG mitigation and ad-
aptation policies are essentially political. Arguments for this view include the
idea that technical analysis of costs and benefits from GHG policies inherently
cannot reflect the complex preferences and values of ‘real people;” and that
scientific analysis (physical, not just economic) cannot provide a robust basis
for evaluating policy options since scientists themselves make value judgments
about what facets of climate change are important to understand better and how
to go about studying them (Norton 1992). In this view, climate change policies
become legitimated through transparent and fair political processes that com-
mand sufficiently broad public support.

Transparent and fair political processes are clearly important to the determi-
nation of sound climate change policies. But informed processes are important
as well. While admittedly somewhat of a caricature, the view expressed in
the previous paragraph seems to be too nihilistic with respect to the ability of
scientific analysis to provide useful information, and the ability of the public to
assimilate and benefit from that information. Some intermediate position seems
more profitable. One such approach can be outlined by combining two ideas
already discussed in the environmental literatures: the notion of methodologically
pluralistic approaches to goal setting and evaluation, and the notion of iterative
processes for public information and decision making.

Climate change seems to be an issue well suited to ‘two-tier’ frameworks
for structuring goals and assessment of options, though there are still serious
operational problems to be overcome in using such an approach (see Toman
1994 and Norton and Toman 1997 for discussions). In this sort of framework,
decision makers first consider what criteria and management tools to apply to
a particular issue. Human impacts on the environment that are larger in scale
and longer in duration give rise to greater concerns about the opportunities for
well-being available to future generations (as well as to the present), and about
the constraints on opportunities for amelioration of adverse effects through
resource substitution and innovation. In such cases, standard economic calcu-
lations need supplementing with information about the physical robustness of
underlying ecological systems and the potential consequences over time, and
by information about social norms (e.g., basic presumptions about fairness to
existing communities and future generations) that might be affected. Impacts
that are smaller in scale and shorter in duration are more amenable to being
treated through conventional cost-benefit tools, supplemented with information
about nonmonetisable impacts and distributional consequences.
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In the context of climate change, mitigation policies undertaken by the
current generation will impose costs (and generate some ancillary benefits,
like air quality improvements) for the current generation. These costs should
be assessed to the extent possible using the best state of the art in economic
analysis, including procedures for intragenerational discounting that reflect
the opportunity costs of changes in consumption and investment streams. The
benefits of action or the costs of inaction, on the other hand, are more complex
to assess since they involve significant redistributions of income between cur-
rent and future generations; they will accrue globally, not just to our own heirs;
they are difficult to estimate; and they will depend on the actions taken — for
example, actions to reduce future risks by limiting greenhouse gas emissions,
versus actions to promote adaptability to future climate change that can also
provide more immediate economic development benefits. Simply calculating the
present value of these effects as they appear to the current generation does not
provide an adequate basis for evaluating different outcomes. An alternative is to
provide a description of the effects (monetary and otherwise) and their timing,
so that decision makers can weigh these effects and their costs against a variety
of ethical criteria and the expressed wishes of various stakeholders.

This approach uses multiple normative perspectives in the first tier to assess
how an issue should be judged, and then in the second tier in evaluating the issue
and decisions (though the mix of perspectives will vary depending on the first
tier outcome). This is not just an application of ‘scientific’ policy analysis, as
can be underscored by the fact that value judgments will permeate the first tier
categorisation as well as guiding the second tier evaluation. The process thus
can operate successfully only if it is superimposed on a mature ongoing social
discussion about which values matter in which contexts. This superimposition
enables an interaction between science, on the one hand, and the process of
values formation and education, on the other.

To go further along these lines, we can envisage an approach to evaluating
climate change policy goals and options that is not only pluralistic but also it-
erative, to reflect and support processes of public learning and value formation.
The process might take the following very stylised form:

(1) Prior assessment of what criteria and evaluation tools should apply to the
issue. In the two-tier model sketched above, this amounts to assessing where
the issue lies on a continuum between a basic analysis of economic tradeoffs
and an analysis more circumscribed by physical limits on substitution and the
operation of broader social norms, which themselves must be identified.

(2) Assessment of physical impacts from different courses of action to the extent
possible, with particular attention to their scale, to the identification of im-
pacts that are difficult to evaluate in monetary terms, and to distributional
issues across space and time.
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(3) Assessment of economic benefits and costs from different courses of action
to the extent possible, as well as their incidence in space and time.

(4) Further identification of whether and how social values or norms beyond
the quantified benefits and costs may be affected by a decision.

(5) Engagement of public discourse about both the consequences of different
actions andthe applicable socialvalues, especially where operable norms are
not clear-cut or are conflicting. This is the step that explicitly acknowledges
that the decision process cannot be purely scientific. The public engagement
can take various forms, from educational programs to multiple-stakeholder
negotiations to interagency debates characterised by disclosure and electoral
accountability.

(6) Decisionmaking based on the pluralistic approach and criteria outlined
above.

(7) Using the results of the decision process to consider what new information
and uncertainties have been revealed about both science and social values,
and plugging these insights back into both the values discourse and scientific
research agendas.

This conceptual model retains an important role for economic analysis, but it
seeks to broaden the analysis beyond a single net benefits calculation and to
embed it in a broader discussion of social values and potential actions. The ap-
proach seeks also to emphasise that debate on climate change (or more gener-
ally, on sustainability) cannot be resolved solely by recourse to natural or social
scientific inquiry. For example, substantial progress in resolving uncertainties
about the effects of greenhouse gases on the world’s climate system, and the
effects of climatic changes on ecological systems and human well-being, will
not in themselves address basic disagreements about the importance of humans
versus nature.

As already indicated, the application of the idealised approach sketched here
presents enormous practical challenges, especially given that the issue touches
on everybody (versus, for example, a local land use squabble) and involves
such high levels of uncertainty. How to translate this almost metaphorical set
of ideas into action is itself an important research task beyond the scope of this
paper.11 Even if climate policy debates remain mainly the province of public
officials and technical specialists, however, there are still lessons to be drawn.
Informed consumers of climate change policy analysis can ask for greater clarity
in underlying assumptions about principles as well as methodologies. Analysts
can organise their work in ways that reflect the need for pluralistic evaluations,
multiple types of information. Both analysts and policy makers can communi-
cate conclusions in ways that better support evolving public understanding and
values with regard to climate change.
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NOTES

This paper owes much to many exchanges over the years with several friends and col-
leagues too numerous to name here. It has also greatly benefited from the comments of
two referees. I alone am responsible for the ideas expressed here, and for any errors and
weaknesses in their exposition.

' Assumptions also need to be made transparent in other approaches. For example, some
initial attempts in the climate policy literature to define a ‘precautionary principle’ for
climate change mitigation with reference only to scientific data on climate change and
its impacts assume incorrectly that such data in themselves can resolve moral issues.

2 See in particular Spash (2005).

3The mitigation literature also is expanding to include how changes in land use and forestry
policy, or solid waste policy, may alter net emissions of carbon dioxide and methane.

4 Anticipated impacts are themselves the product of scientific modelling and other analy-
ses, with their attendant uncertainties.

5 It is important to keep in mind that non-incentive-based regulatory alternatives still
give rise to both monitoring and compliance problems.

¢ A very low discount rate, or a probability of catastrophe that endogenously grows as
GHGs accumulate as a consequence of current economic activity, can engender more
aggressive optimal mitigation early on.

7 As several authors including Howarth (2005) and Weitzman (1998) have pointed
out, even within a very mainstream approach to climate change a case can be made
for discounting the future at a lower effective rate in integrated assessments of GHG
mitigation since mitigation also conveys benefits in reducing the overall variability of
income over time.

8 In a more recent article, Schelling (2002) makes a stronger argument for the need by
developed countries to do more on GHG mitigation.

° This section of the paper draws from Toman (1999, 2005).

10 For further discussion see Toman (2004).

I Advances in information and communications technology make putting some of these
ideas into practice less far fetched than it might first seem. The bottom up way in which
content on Wikipedia develops and is reviewed is one example.

REFERENCES

Azar, Christian and Thomas Sterner. 1996. ‘Discounting and Distributional Considerations
in the Context of Global Warming’. Ecological Economics 19: 169-84.

Barrett, Scott. 2003. Environment and Statecraft: The Strategy of Environmental Treaty-
Making. New York: Oxford University Press.

Blackman, Allen and Winston Harrington. 2003. ‘The Use of Economic Incentives
in Developing Countries: International Experience with Air Pollution’. In Gloria

Environmental Values 15.3



378
MICHAEL TOMAN

Helfand and Peter Berk (eds), The Theory and Practice of Command and Control in
Environmental Policy. Hampshire, UK: Ashgate, pp. 199-238.

Gardiner, Stephen M. 2004. ‘Ethics and Global Climate Change’. Ethics 114: 555—
600.

Howarth, Richard H. 1996. ‘Climate Change and Overlapping Generations’. Contem-
porary Economic Policy 14: 100-111.

Howarth, Richard B. 2005. ‘ Against High Discount Rates’. In Walter Sinnott-Armstrong
and Richard Howarth (eds), Perspectives on Climate Change: Science, Economics,
Politics, Ethics. Amsterdam: Elsevier, pp. 99-120.

Jamieson, Dale. 2005. ‘ Adaptation, Mitigation, and Justice’. In Walter Sinnott-Armstrong
and Richard Howarth (eds), Perspectives on Climate Change: Science, Economics,
Politics, Ethics. Amsterdam: Elsevier, pp. 217-48.

Manne, Alan S. 1996. ‘Hedging Strategies for Global Carbon Dioxide Abatement: A
Summary of the Poll Results EMF 14 Subgroup — Analysis for Decisions under
Uncertainty’. In Nebojsa Nakicenovic et al. (eds), Climate Change: Integrating
Science, Economics, and Policy. Laxenburg, Austria: International Institute for Ap-
plied Systems Analysis.

McCarthy, James J.; Osvaldo F. Canziani; Neil A. Leary; David J. Dokken and Kasey S.
White (eds). 2001. Climate Change 2001 : Impacts, Adaptation, and Vulnerability.
Contribution of Working Group II to the Third Assessment Report of the Intergov-
ernmental Panel on Climate Change. Cambridge: Cambridge University Press.

Mendelsohn, Robert. 1999. The Greening of Global Warming. Washington, DC: AEI
Press.

Mendelsohn, Robert; William D. Nordhaus and Daigee Shaw. 1994. “The Impact of
Global Warming on Agriculture: A Ricardian Analysis’. American Economic Review
84: 753-71.

Metz, Bert; Ogunlade Davidson; Rob Swart and Jiahua Pan (eds). 2001. Climate Change
2001 : Mitigation. Contribution of Working Group III to the Third Assessment Report
of the Intergovernmental Panel on Climate Change. Cambridge, UK, Cambridge
University Press.

Nordhaus, William D. 1993. ‘Rolling the “DICE”: An Optimal Transition Path for Con-
trolling Greenhouse Gases’. Resource and Energy Economics 15(1): 27-50.

Norton, Bryan G. 1992. Toward Unity among Environmentalists. New York: Oxford
University Press.

Norton, Bryan G. and Michael A. Toman. (1997). ‘Sustainability: Ecological and Eco-
nomic Perspectives’. Land Economics 73(4): 553-68.

Portney, Paul R. and John P. Weyant. 1999. Discounting and Intergenerational Equity.
Washington, DC: Resources for the Future.

Rose, Adam and Brandt Stevens. 1993. ‘The Efficiency and Equity of Marketable Permits
for CO, Emissions’. Resource and Energy Economics 15(1): 117-46.

Roughgarden, Tim and Stephen H. Schneider. 1999. ‘Climate Change Policy: Quan-
tifying Uncertainties for Damages and Optimal Carbon Taxes’. Energy Policy 27:
415-29.

Schelling, Thomas C. 1997. “The Cost of Combating Global Warming: Facing the
Tradeoffs’. Foreign Affairs 76(6): 8—14.

Environmental Values 15.3



379
VALUES IN THE ECONOMICS OF CLIMATE CHANGE

Schelling, Thomas C. 2002. ‘What Makes Greenhouse Sense?’ Foreign Affairs 81(3):
2-9.

Spash, Clive L. 2005. Greenhouse Economics: Values and Ethics. London: Routledge.

Toman, Michael A. 1994. ‘Economics and “Sustainability”: Balancing Trade-offs and
Imperatives’. Land Economics 70(4): 399—413.

Toman, Michael A. 1999. ‘Sustainable Decision-Making: The State of the Art from an
Economics Perspective’. In Martin O’Connor and Clive Spash (eds), Valuation and
the Environment: Theory, Method and Practice. Northampton, MA: Edward Elgar,
pp. 59-72.

Toman, Michael A. 2004. ‘Economic Analysis and the Formulation of US Climate
Policy’. In Randall Lutter and Jason F. Shogren (eds), Painting the White House
Green. Washington, DC: Resources for the Future.

Toman, Michael A. 2005. ‘Climate Change: Passing Through the Eye of the Needle’.
In Walter Sinnott-Armstrong and Richard Howarth (eds), Perspectives on Climate
Change: Science, Economics, Politics, Ethics. Amsterdam: Elsevier, pp. 75-98.

UNFCCC (United Nations Framework Convention on Climate Change). 1999a. Con-
vention on Climate Change. UNEP/IUC/99/2. Geneva, Switzerland: Published for
the Climate Change Secretariat by the UNEP’s Information Unit for Conventions
(IUCQ). http://www.unfccc.de.

UNFCCC (United Nations Framework Convention on Climate Change). 1999b. The
Kyoto Protocol to the Convention on Climate Change. UNEP/IUC/99/10. France:
Published by the Climate Change Secretariat with the Support of UNEP’s Informa-
tion Unit for Conventions (IUC). http://www.unfccc.de.

Weitzman, Martin L. 1998. ‘Why the Far-Distant Future Should Be Discounted at Its
Lowest Possible Rate’. Journal of Environmental Economics and Management 36
(3): 201-8.

Weyant, John, et al. 1996. ‘Integrated Assessment of Climate Change: An Overview and
Comparison of Approaches and Results’. In James P. Bruce, Horsang Lee, Erik F.
Haites (eds), Climate Change 1995: Economic and Social Dimensions of Climate
Change. Contribution of Working Group III to the Second Assessment Report of
the Intergovernmental Panel on Climate Change. New York: Cambridge University
Press, pp. 366-439.

Wigley, Thomas M.L., Richard Richels and James A. Edmonds. 1996. ‘Economic and
Environmental Choices in the Stabilization of Atmospheric CO, Concentrations’.
Nature 379(6562): 240-43.

Environmental Values 15.3



