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PREFACE

Environmental Economics: Theory, Application, and Policy is written for the broad
diversity of students interested in environmental economics who major in econom-
ics, business, natural resources, environment, engineering and science, liberal arts,
and agriculture. The goal of this text is to provide an introduction to environmental
issues as well as environmental economics by analyzing not only the hypothetical
approach to world oil use or air pollution but also by introducing the students and
readers to the actual data and methods used by experts working in each field. In or-
der to do this, it is necessary to give greater emphasis to science and multidiscipli-
nary background than is usually the case with economics texts. Biodiversity, climate
change, air pollution, forestry: all require some modest understanding of the subject
matter as well as the methods of economic analysis.

The text is crafted to reflect the diversity and challenge of the nature of the sub-
ject, from biodiversity to air pollution, from commercial forestry in the United
States to protected areas in Africa, from oil resources to environmental justice.
Throughout, the objective is to introduce the methods used to analyze issues. It is a
preparation for understanding the different perspectives in making effective envi-
ronmental policy. It is an introduction to the use of economic tools to make a con-
tribution to environmental policy.

A unique feature of the book is the way in which chapters interact. Cross-
references between theory and application foster overall integration of subject
matter. In addition to the extensive review of the basics on air and water pollution
control, forestry, agriculture, environmental accounting, benefit-cost analysis, and
the literature in the valuation of externalities, there is considerable material on
emerging major subjects in the field. These new subjects include macroeconomics
and trade, agriculture, ecological economics, sustainability, issues in equity, and the
relationship between legislation and environmental economics.

The text is also intended to reflect the healthy tension between environmental
economics and ecological economics. Each of the two professional groups—the
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Association of Environmental and Resource Economists (AERE) and the Interna-
tional Society for Ecological Economics (ISEE)—has its own professional associa-
tion and its own professional journal. In my view, AERE has a somewhat greater
focus on quantitative methods of analysis and on economic concepts and theory. In
contrast, ISEE gives a degree of emphasis to policies for environmental protection,
the role of values in economics, and transdisciplinary work. Their divergence of em-
phasis and interests is legitimate and important, but they share a common commit-
ment to the use of objective methods of analysis in pursuit of environmental
protection and economic efficiency. Richard Bishop, past president of AERE, has
co-authored Chapter 20 on sustainability. Richard Norgaard, president of ISEE, has
contributed the foreword to the text.

Finally, I want to note that I have attempted to prepare a text that is essentially
positive in its outlook, assuming that past gains in environmental protection will
be maintained and that future progress is both desirable and possible. It is pro-
environment but also pro-business.

Organization

Our first goal in studying environmental and resource economics is to show that
economics matters in actual application. The second goal is to describe the tools
that economists use in moving from theory to application.

The book is organized into six sections and an appendix. Part 1 on economic the-
ory, concepts, and methods includes six chapters. Chapter 1 covers the basic con-
cepts of competition, monopoly, externalities, and economic welfare and shows the
basic consequences of each type of economic organization or theory in terms of its
relationship both to economics and to the environment. Other chapters in this sec-
tion introduce environmental accounting (Chapter 2), methods of valuing the non-
market aspects of environmental protection (Chapter 3), benefit-cost analysis and
discounting (Chapter 4), equity and environmental justice (Chapter 5). The last
chapter in the section (Chapter 6) provides a more mathematical introduction to
the basic theory in renewable resources such as fisheries and forests and to the the-
ory of resource depletion as applied to finite resources such as oil, coal, iron and
steel, and so on.

Part 2 focuses on two chapters particularly related to individual consumer deci-
sions. One (Chapter 7) is on personal and household energy as it relates to both the
economic and the environmental impact arising from different approaches in heat-
ing and lighting and the gains that have been made in this area. The second chapter,
Chapter 8 (written with Matt Schwartz), deals with renewable energy as it relates to
the economic environment for solar energy and to alternative vehicles and the pol-
lution impact of each.

Part 3 takes up the issue of global resource limitations. The theory of depletion is
applied to actual data on world oil resources, both proven and undiscovered (Chap-
ter 9). The limits to growth question is discussed as it relates to broad industrial re-
source availability (Chapter 10). The Meadows literature on global limits is
critically evaluated. Recycling, world population, and income growth are each ad-
dressed as it relates to this issue.

Part 4 addresses four important areas in which environmental policy in the
United States has had major successes in the sustainable use of renewable environ-
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mental resources. Air pollution control (Chapter 11), water quality (Chapter 12).
agriculture (Chapter 13, written with Brent Sohngen), and forestry (Chapter 14) are
each considered, and the major policy issues in each are taken up.

Part 5 looks at the global environment, in particular biodiversity and endangered
species (Chapter 15), the Kruger National Park in South Africa (Chapter 16), the
broad global issue of macroeconomics, trade, and the environment (Chapter 17), and
climate change (Chapter 18). Whether the subject is the spotted owl program, the ban
on ivory trade, the Environmental Kuznets Curve, or the Kyoto Protocol, the focus is
on the nature of using economics to understand the making of environmental policy.

Finally, Part 6 consists of two contributed chapters. The first, Chapter 19, on
ecological economics by Jon Erickson, is a critique of mainstream environmental
economics and an advocacy of a different perspective on the use of economics.
This chapter may be viewed as, in part, a criticism of the mainstream assumptions
of the text itself. The last chapter, Chapter 20, on sustainability by Richard Bishop
and Richard Woodward, takes on the difficult challenge of translating sustainabil-
ity into workable concepts. They apply their ideas to global warming and biodi-
versity as well as providing a discussion of the safe minimum standard.

The book concludes with an appendix (written by Andrea Kreiner) on the evo-
lution of environmental policy and legislation, an important influence on the mod-
ern growth in environmental economics and environmental resource management.

Pedagogy
Chapter 1 (Competition, Monopoly, and Social Welfare) has been developed to
work both as an introduction to economics for students without prior economics
courses and as a review for students with some knowledge of economics. Twenty-
seven terms (externality, marginal revenue, etc.) are highlighted in italics as they are
introduced and are summarized in a chapter glossary that repeats the definitions.
Each chapter ends with a series of questions for discussion and analysis that offer
opportunities to apply the chapter’s material through class discussion or individual
analysis of economic concepts, environmental issues, and through the use of quanti-
tative problems.

Flexibility

For class organization, in general I would not recommend the use of all 20 chapters
in a semester introductory course. (It would be possible, perhaps, for a junior-senior
course in which all of the students had prerequisites in intermediate microeconom-
ics.) Different emphases are appropriate to reflect the academic interests of stu-
dents and instructors. For example, an economics department will desire a different
chapter organization than does a business management department. An environ-
mental studies department might want a third approach. In addition, different geo-
graphic areas—for example, Western United States versus urban Eastern United
States—will each lead to different chapter organization. (For the instructor, differ-
ent examples of organization of the material for these different objectives are in-
cluded in the Instructor’s Manual.)

The book is designed to be used without requiring calculus and advanced mathe-
matics. However, for classes and instructors with the capability and interest in doing
so, calculus can be used to enhance understanding, in particular the appendix to
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Chapter 1 on microeconomic theory and Chapter 17 on macroeconomics, trade, and
the environment. Notably, Chapter 6 on economic theory and environmental re-
sources makes use of basic calculus to introduce the subjects of the bioeconomics
of renewable resources and the theory of exhaustible resource depletion.

Supplements

The Instructor’s Manual provides several resources to assist the instructor in using
the text. A summary distills each chapter’s important concepts and highlights con-
nections to other chapters. In addition, there are tips for sparking discussions, an-
swers to the in-text questions for analysis and discussion, representative homework
assignments, and sample tests. The manual offers illustrative syllabus schedules ori-
ented toward different academic interests: a one-quarter course in an economics
department and a semester course in an environmental studies program. There is
discussion of areas where intermediate economics and the use of calculus can be
productive and suggestions for instructors teaching environmental economics as the
first economics course for most students. In addition, the manual provides trans-
parency masters of each figure in the text, a very practical feature. The manual is
available to qualified U.S. instructors that adopt the text, but in some cases it may
not be available to international adopters.

A Web site located at www.awlonline.com encourages interaction between in-
structors, students, and the author. The primary purpose is to discuss aspects of
courses and their subject matter and also to communicate and discuss new develop-
ments in environmental economics and environmental policy. To this end, the Web
site has numerous links to Internet resources in environmental economics. It will be
possible to exchange e-mail communications with the author; a message board will
also allow students and professors to exchange ideas. Finally, the Web site offers in-
formation about three types of material that can be of assistance to instructors and
students. First, there are suggestions for video segments that demonstrate the na-
ture of environmental problems and methods of analysis used in environmental
economics. Second, the Web site carries suggestions about field trips that can be un-
dertaken in association with courses in environmental economics. Finally, there are
suggestions about guest lecturers from business, government, and citizens’ groups
and some tips on securing their enthusiastic participation in a course.
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FOREWORD

WHY ENVIRONMENTAL ECONOMICS?

BY RICHARD B. NORGAARD

Duane Chapman has produced an environmental economics text that looks out-
ward rather than inward. He realizes, for example, the critical difference between
environmental economics as rationalization of the status quo and environmental
economics as a way of exploring the problems of our economy and seeking better
solutions. He has prepared an especially eye-opening textbook by breaking and ex-
panding the mold in many important dimensions.

Chapman starts out with central economic concepts developed in the context of
petroleum markets. The discussion takes us right into the real-world issues of com-
petition and monopoly power, profits, and rent, followed shortly after by pollution
costs imposed on others and national defense as a public good. Nothing is minced
to make reality more palatable here.

Subsequent chapters develop criteria for making economic decisions from both
public and private perspectives, providing readers with sufficient historical context
so that we can see the conditions under which economic concepts were initiated and
developed over time and hence how they may need to change again. Importantly,
economic problems are also addressed early in the text as equity problems as well
as problems of efficiency. The big questions of sustainability are addressed early and
elsewhere in this text, and they are considered in depth in the concluding chapters.
In addition, and in a way that is unlike other mainstream texts, alternative ap-
proaches to economics are explored to give us new ideas with which to work. Chap-
man takes us directly into the complex world of economic thinking applied to our
real economy. Plan on going through some of this material several times. Fortu-
nately, it is worth it.

Chapman breaks the mold in additional ways. Acknowledging that the Industrial
Revolution was an energy transition that coevolved into complex linkages between
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fossil fuels, economic and political power, environmental pollution, and global
warming, he elaborates on energy economics and the possibilities for switching to
renewable energy and increasing the efficiency with which we use energy. Acknowl-
edging that we are in another major round of macroeconomic restructuring and
globalization, Chapman directs specific attention to what we think we know and
what we do not know about these issues. The hammers and saws of economics,
particularly methods of environmental valuation, come with instructions for their
safe use.

Most importantly, Chapman rarely discusses economics in the abstract. He pro-
vides environmental and technical production data on their own terms and supple-
ments the data with sound case studies. The data and examples continually validate
that there is a world out there, beyond economic reasoning and language, that needs
to be addressed by economics—addressed on its own terms. Occasionally, Chapman
goes one step farther by providing intriguing personal narratives, in effect insisting
that economics also must be true to our personal experiences and values.

Chapman’s goal was to bring good science into an environmental economics
text, to author a book that combines scientific and economic interpretations of our
worldly problems so that students become knowledgeable about both. At the same
time, he included other economists as authors with perspectives more “ecological”
than his own (Bishop and Woodward, Erickson, Sohngen, Schwartz, and even me).

These are not minor recarvings of the dominant environmental textbook mold.
Chapman’s new, bigger mold establishes a new direction, setting at least one strand
of environmental economics texts on a solid, new course. Like economics itself,
however, the text is a construction in process in which we can all join. Today’s stu-
dents have the opportunity—no, the obligation—to assure that they learn and ap-
ply environmental economics, as well as questioning and participating in its
continued advance, in a manner that supports environmental sustainability and a
future with human dignity.

Richard B. Norgaard is Professor of Energy and Resources and of Agricultural and Resource Econom-
ics at the University of California at Berkeley. He is President of the International Society for Ecological
Economics.
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