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This edition of Economics and the Environment retains the three interrelated advan-
tages of its earlier incarnations: broad content; pedagogical clarity; and timely, well-
integrated examples. There are a few significant changes in the order of presentation
(the advanced topic chapters have been placed more Iogically as appendices), and
there are a couple of major additions. Information and examples have been updated
throughout. For a chapter-by-chapter analysis of what is brand new in this edition,
please see the Instructor’s Manual, online at www.wiley.com. Highlights include:

¢ Game theory and the Safe Minimum Standard

¢ An indifference-curve approach to WIP-WTA disparities

A hybrid tax-permit system for greenhouse gas control

¢ A diagrammatic exposition of travel-cost analysis

¢ The latest economic research on the Acid Rain Program, LA Basin trading, the
Kyoto Protocol, and the “double-dividend” debate

In terms of content, the book provides a rigorous and comprehensive presentation
of the “standard analysis,” including the property-rights basis of environmental prob-
lems, efficient pollution control, benefit-estimation procedures, and incentive-based
regulation. However, Economics and the Environment also incorporates broader topics
as separate chapters, notably, the ethical foundations of environmental economics, an
introduction to ecological economics, a safety-based approach to controlling pollution,
the economic critique of growth, the potential for government failure, the promotion of
“clean technology,” and opportunities for sustainable development in poor countries.

The second major advantage of the book is clarity. Economics and the Environ-
ment is centered around four cleanly focused questions:

1. How much pollution is too much?
2. Is government up to the job?

3. How can we do better?

4. How can we resolve global issues?
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These questions are introduced through a detailed case study of a “big” issue with
which many students are familiar—global warming, The first section of Economics
and the Environment then explicitly sets up the normative question, How much pollu-
tion is too much? It employs the tools of welfare economics and benefit—cost analysis
to explore three possible answers.

The first is the efficient pollution level. The concept is explained, and students are
introduced to the fundamentals of benefit and cost estimation. The book also features
a detailed look at the use of benefit—cost analysis at the EPA. This edition includes an
updated discussion of the static general equilibrium efficiency impacts of pollution
taxes, and the implications for a “double-dividend.”

The second pollution standard the book considers is a “safety” standard, which in
fact continues to drive much environmental policy. The latter is placed solidly in the
context of the economic growth debate, drawing on authors such as Hirsch, Daly, and
Mishan.

The third standard is “ecological sustainability” as proposed by the ecological
economics school. This standard is contrasted in an opposing chapter with “neoclassi-
cal sustainability”—dynamic efficiency presuming automatically rising social welfare.
I shied away from doing this kind of comparison in the first edition because ecological
economics was really just launching itself; by the second edition it had been around
long enough for me to attempt a characterization. I have refined it a bit in this version,
and I have added a game-theoretic interpretation of the Safe Minimum Standard.

Finally, in this first, normative section of the book, one also finds a vital discus-
sion that is missing from other texts: the utilitarian ethical basis for the normative
analysis, and its relation to an “environmental ethic.” Most students come into an en-
vironmental economics course thinking that saving whales is very important, without
knowing exactly why. The explicit welfare-based analysis in this chapter asks students
to confront the assumptions underlying their own and others’ world views.

The text fills a second major void in the second section, “Is Government up to the
Job?” Most existing texts simply note that “government failure” is a potential prob-
lem when correcting for market externalities. In Economics and the Environment, the
question of government’s ability to effectively regulate pollution is carefully exam-
ined. The section begins with a discussion of the two primary obstacles to effective
government action: imperfect information, and the opportunity for political influence
over government policy. It then moves on to provide a succinct review of existing leg-
islation and accomplishments on air, water, solid and hazardous waste, toxic pollution,
and endangered species. Part II ends with a chapter on the often neglected subject of
monitoring and enforcement.

The third section of the book, “How Can We Do Better?” tackles the (more) pos-
itive aspects of pollution regulation. Two chapters are devoted to the theory and prac-
tical application of incentive-based regulation—marketable permits and Pigouvian
taxes. Appendices focus on instrument choice under uncertainty, and incentive-
compatible regulation.

From here, the book examines an argument that attributes the root source of pol-
lution to market failure in technological development, rather than in the arena of
property rights. We consider the view that the market often fails to generate incen-
tives for investment in “clean technology,” as well as the feasibility of proposed solu-
tions to this problem. In-depth discussion focuses on areas such as energy policy,
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pollution prevention, alternative agriculture, recycling, life-cycle analysis (including
an appendix on input-output approaches), and “green” labeling.

Finally, Economics and the Environment devotes an entire section to the resolu-
tion of global pollution and resource issues. Part IV is centered around a définition
and discussion of sustainable development, as put forward by the Bruntland Commis-
sion. Topics covered include the preservation of natural capital; population and
per-capita consumption pressures; the relationship between poverty, sustainable de-
velopment, and environmental protection in poor countries; international trade and
the environment; and global pollution control agreements.

Economics and the Environment will appeal to three groups of instructors. The
first are economists who are simply looking for a clear and concise presentation of the
conventional approach to environmental and resource economics. The four-question
format developed in the text provides a much simpler pedagogical handle than is
available elsewhere. In addition, the book provides a wealth of examples from the
current literature, as well as an explicit consideration of the government’s role in envi-
ronmental policy not available in competing works. Finally, the appendices cover ad-
vanced theoretical topics, ensuring that there is enough standard material to fill out a
one-semester course.

The book will clearly appeal, however, to those with an interest in expanding the
scope of environmental economics. Economics and the Environment moves beyond
the standard analysis in five important areas. It provides a rigorous normative analysis
of environmental goals; an in-depth evaluation of ecological economics; serious atten-
tion to the potential for government failure in pollution control; substantial discussion
of dynamic issues of path dependence and technological change; and a sophisticated
presentation of sustainable development in poor countries. The book seeks to incor-
porate into a well-developed economic analysis ideas that have emerged in the envi-
ronmental and ecological sciences over the past few decades.

Given this orientation, instructors in environmental studies courses will also find
this text to be unusually user friendly. Chapters on measuring the value of nonmarket
goods, cost-benefit analysis, markets for pollution rights, incentives for investment in
appropriate technology, the governmental role in pollution control, population and
consumption pressures, global bargaining, and conservation in poor countries provide
accessible material for environmental studies courses with a social-science focus.

Ultimately, the test of any textbook comes in the classroom. Economics and the
Environment was written with students in mind. It addresses important questions
raised in their lives and introduces them to the economist’s view of some solutions.
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CHAPTER

Four ECconomic
Questions about
Global Warming

1.0 Introduction

Last weekend, I drove from my home in Portland, Oregon, to Smith Rocks State Park
to go rock-climbing with a friend. We put about 300 miles on the car; less visibly, we
pumped some 290 pounds of carbon dioxide (CO,) into the air. This was our small
daily share of the more than 25 billion pounds people around the world contribute an-
nually from the burning of carbon fuels such as coal, oil, natural gas, and wood. Car-
bon dioxide is a greenhouse gas—a compound that traps reflected heat from the
earth’s surface and contributes to global warming. Other greenhouse gases include ni-
trous oxide from natural and human-made fertilizers; methane gas emitted from oil
and gas production and transport, and from rice production and the digestive
processes of cows and sheep; and chlorofluorocarbons (CFCs), once widely used for
air-conditioning, refrigeration, and other industrial applications.!

As a result of industrialization and the ensuing rapid increase in greenhouse gases
in our atmosphere, most scientists agree that the earth’s surface temperature will rise
over the next few decades. The extent of the warming is uncertain: Assuming no con-
trols on greenhouse gas emissions, low-end estimates suggest an increase in the
earth’s average surface temperature of 1.5 degrees Fahrenheit by the year 2100. The
official high-end prediction from the UN’s International Panel on Climate Change is
11 degrees over this time period. To put that number in perspective, during the last
ice age, the earth’s average surface temperature was only 9 degrees Fahrenheit colder
than it is today.” Over the course of 250 to 300 years the outlook is obviously worse.

!Chlorofluorocarbons also deplete the earth’s protective ozone shield, a separate issue from global warming
discussed in more detail in Chapter 23.

2«A Shift in Stance on Global Warming Theory,” The New York Times, 10/26/00 p. Al8.
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A mid-range estimate over the long term, assuming no efforts to curtail use of fossil
fuels, is a warming of 18 degrees Fahrenheit.?

The potential consequences of this warming range from manageable to cata-
strophic. The first major impact will be on agricultural output, a direct effect of chang-
ing temperature and rainfall patterns. Rainfall has a dominant impact on agriculture.
More northerly regions may actually experience an increase in precipitation and
yields, but the current grainbelts of the United States and central Europe will become
drier and agricultural output in these regions will probably fall. The net global effect
through the mid-century is expected to be, on balance, negative, and will be particu-
larly harsh in many Third World countries, which lack resources for irrigation and
other adaptive measures. One study has estimated that an additional 30 million peo-
ple worldwide will be at risk of hunger due to climate changes by 2050.*

Second, natural ecosystems will also suffer from climate change. The U.S. Envi-
ronmental Protection Agency has estimated that by the year 2050 the southern
boundary of forest ecosystems could move northward by 600 kilometers, yet forests
can migrate naturally at a much lower pace. Several major vegetation models predict
large-scale forest die-backs in, among other places, the southern and eastern United
States, and the Amazon Basin. Massive disruption of the ecosystems and species ex-
tinction is thus a distinct possibility. Diseases and pests are also likely to thrive in a
warmer climate.’

The third concern is the possibility of a sea-level rise as ice caps in northern lati-
tudes and Antarctica begin to melt. An increase in sea level of three feet—well within
the realm of possibility—would flood many parts of Florida, Louisiana, Boston, and
New York City, as well as much of low-lying countries like Bangladesh and the
Netherlands (unless they were protected by dikes). As many as 1 billion people live in
areas that might be directly impacted.®

Global warming is an environmental reality that presents stark choices. On the
one hand, substantial, short-term reductions in the human contribution to the green-
house effect would require substantial changes in western lifestyles. In particular,
our casual reliance on fossil fuels for transportation, heat, and power would have
to be dramatically scaled back and new, clean energy sources developed. On the
other hand, the consequences of inaction are potentially disastrous. By continuing to
pollute the atmosphere, we may be condemning the next generation to even greater
hardship.

This book focuses on the economic issues at stake in cases like global warming,
where human actions substantially alter the natural environment. In the process, we
will examine the following four questions.

1. How much pollution is too much? Many people are tempted to answer simply:
Any amount of pollution is too much. However, a little reflection reveals that

3Cline (1991); Hall (1997).

“For an optimistic assessment of the impact on U.S. agriculture, see Mendelsohn et al. (1994); for a critique,
see Cline (1996); and for an overview of agricultural issues, see Hall (1997), and UK Meteorological Office
(1998).

SUK Meteorological Office (1998); Nielson et al. (2000).

®Rosenberg et al. (1989). The IPCC (1996) estimates suggest a sea-level rise of up to a meter by 2100 (but
not stopping at that date!), with a best guess of 50 cm.



