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What is the point of conducting a detailed analysis of the economics of global cli-
mate change policy, some might ask. Surely — the thinking might go — the
performance of the economy is largely independent of the quality of the environment,
and policy choices regarding environmental quality should be made without attention
to economic considerations; moreover, economics cannot shed much light an ways to
solve envirenmental problems.

Quite to the contrary, there are numerous bi-directional linkages between econom-
ic performance and environmental quality. Economic considerations can help inform
policy decisions regarding environmental protection, and economics provides powerful
analytical methods for investigating environmental problems, and hence can provide
valuable insights about those problems' potential solutions. The reasons for all of this
are essentially two-fold: first, the causes of environmental degradation, at least in mar-
ket economies, are fundamentally economic in nature: and second, the consequences
of environmental problems have important economic dimensions.

Global climate change, perhaps even more than other environmental problems, can
be addressed successfully anly with a solid understanding of its economic dimensions,
First, the fundamental cause of anthropogenic emissions of greenhouse gases, almost
by definition, is economic: excessive emissions are an example of an externality, a well-
understood category of market failure, where markets left to their own devices tend not
to produce social efficiency.! Second, economic analysis is clearly necessary to esti-
mate the costs that will be incurred when and if nations take action to reduce the risk
of global climate change. Third, because of the large costs that will be involved in any
serious climate change strategy, there is considerable interest in economic-incentive or
market-based policy instruments that can reduce the costs of addressing the problem.
And fourth, turning to the other side of the ledger, the biophysical consequences of
global climate change can be evaluated with economic methods in order to identify the
benefits, or avoided damages, of global climate policy action.

This chapter consists of six reports, five of which examine specific aspects of the
economics of global climate policy. This introduction develops the analytical framewark
for carrying out economic analyses of policies intended to address the threat of global
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climate change.? Along the way, analytical issues particularly germane to climate pol-
icy analysis are highlighted,® and in a concluding section, the relationships between
these issues and the subsequent reports in this chapter are described.

Three broad economic questions are raised by the challenge of addressing the
threat of global climate change:* what will be the benefits of reducing the risk of glob-
al climate change; what will be the respective costs; and how can this information
about the benefits and costs of alternative policy regimes be assimilated in ways that
are useful to decision-makers?

The Benefits of Global Climate Change Policy

Economics is fundamentally anthropocentric; if an environmental change matters
to any person — now or in the future — then it should, in principle, show up in an
economic assessment. And environmental changes do matter to people in a wide vari-
ety of ways. The economic concept of environmenta! benefits is considerably broader
than most non-economists seem to think.> From an economic perspective, the envi-
ronment can be viewed as a form of natural asset that provides service flows used by
people in the production of goods and services, such as agricultural output, human
health, recreation, and more amorphous goods such as quality of life. This is analo-
gous to the manner in which real physical capital assets (for example, factories and
equipment) provide service flows used in manufacturing. As with real physical capital,
a deterioration in the natural environment (as a productive asset) reduces the flow of
services the environment is capable of providing.

Note that ecological benefits are very much part of the picture. Here, it is impor-
tant to distinguish between ecosystem functions (for example, photosynthesis) and the
environmental services produced by ecosystems that are valued by humans, since it is
only the latter that are potential benefits in an economic framework (Freeman 1997).
The range of these services is great, including obvious environmental products such as
food and fiber, and services such as flood protection, but also including the quality of
recreational experiences, the aesthetics of the landscape, and such desires (for what-
ever reasons) as the protection of marine mammals. The economic benefits of global
climate change policies range from direct and specific impacts, such as those on agri-
cultural yields and prices, to less direct and more general effects on biodiversity.

Protecting the environment usually involves active employment of capital, labor,
and other scarce resources. Using these resources to protect the environment means
that they are not available to be used for other purposes. The economic concept of the
M“value” of environmental goods and services is couched in terms of society’s willing-
ness to make trade-offs between competing uses of limited resources, and in terms of
the sum of individuals’ willingness to make these trade-offs.6 Economists’ tools of val-
uation were originally developed in a more limited context — one in which policy
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changes mostly caused changes in individuals' incomes and/or prices faced in the
market. Over the last 30 years, however, these ideas have been extended to accom-
modate changes in the quality of goods, to public goods that are shared by individuals,
and to other non-market services such as environmental quality and human health.”

The economist’s task of estimating the benefits or loss of benefits resulting from a
policy intervention is easiest when the benefits and costs are revealed explicitly
through prices in established markets. When it comes to measuring environmental
impacts, however, placing a value on benefits is more difficult, and requires indirect
methods. With markets, consumers’ decisions about how much of a good to purchase
at different prices reveal useful information regarding the benefits consumers antici-
pate receiving from various items. With non-market environmental goods, it is
necessary to infer this willingness to trade off other goods or monetary amounts for
additional quantities of environmental services by using other techniques.
Environmental economists have developed a repertoire of techniques that fall broadly
into two categories: indirect measurement and direct questioning. Both sets of valua-
tion methods are relevant for assessing the anticipated benefits of global climate
change policies.

Economists prefer to' measure trade-offs by observing the actual decisions of con-
sumers in real markets, using so-called revealed preference methods. Sometimes the
researcher can observe relationships that exist between the non-marketed (environ-
mental) good and a good that has a market price. Thus, individuals' decisions to avert
or mitigate the consequences of environmental deterioration can shed light on how
people value other types of changes in environmental quality (averting behavior esti-
mates). In other cases, individuals reveal their preferences for environmental goods in
the housing market (hedonic property value methods), or for related health risks in
labor markets (hedonic wage methods). In still other cases, individuals reveal their
demand for recreational amenities through their decisions to travel to specific locations
(Hotelling-Clawson-Knetsch and related methods). These various estimation tech-
niques are well established for measuring the conceptual trade-offs that are the basis
of environmental valuation. However, they are applicable only in limited cases.

In many other situations, it is simply not possible to observe behavior that reveals
people's valuations of changes in environmental goods and services. This is particu-
larly true when the value is a passive or non-use value. For example, an individual may
value a change in an environmental good because she wants to preserve the option of
consuming it in the future (option value) or because she desires to preserve the good
for her heirs (bequest value). Other people may envision no current or future use by
themselves or their heirs, but still wish to protect the good because they believe it
should be protecteq or because they derive satisfaction from simply knowing it exists
{existence value). With no standard market trade-offs to observe, economists must
resort tof’éurveys in which they construct hypothetical markets, employing stated
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preference, as opposed to revealed preference methods. In the best known stated pref-
erence method, commonly known as contingent valuation, survey respondents are
presented with scenarios that require them to trade off, hypothetically, something for
a change in the environmental good or service in question.

Although great uncertainty exists regarding the magnitude (and, in some cases, even
the direction) of regional climate impacts, global climate change is anticipated to have
a variety of impacts that will affect human welfare, including: changes in resource pro-
ductivity (for example, in some cases, lower agricultural yields, and scarcer water
resources); damages to human-built environments (including coastal flooding due to
sea-level rise); human-health impacts (such as increased incidence of tropical diseases
in more temperate climates); and damages to various ecosystems.® The uncertainties
surrounding these various physical impacts are very great, and those uncertainties are
compounded by imprecise estimates of respective economic consequences.

Whereas impacts on marketed goods and services (such as agricultural output) can
be estimated with some reasonable degree of precision, monetary estimates for non-
marketed goods are notoriously imprecise. Furthermore, existing economic estimates
in both categories come from industrialized nations, particularly the United States.
Much less is known about anticipated economic damages in developing countries,
which is especially troubling because they are particularly vulnerable to the impacts of
global climate change.®

The Costs of Global Climate Change Policy



