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ABSTRACT

Over the past three decades, the study of environmenta and resource economics has evolved from
a relatively obscure gpplication of wefare economics to afield of economics in its own right, combining
elements from industria organization, public finance, microeconomic theory, and many other aress of
economics. When Edward Elgar Publishing recently invited meto collect some of my papersfrom the past
ten years in an edited volume, it was suggested that | prepare a persond introduction in which I might
reflect on the professond path that has led to my research and writing. This paper was prepared asthat
introduction. Init, | describethe professiona and persond path that took mefrom Northwestern University
to the Peace Corps, then to Corndll, to the Environmental Defense Fund, and findly to Harvard. The book
consgtsof 23 articles| sdlected from the 80 (published and unpublished) papers| produced — frequently
with co-authors — from the time | received my Ph.D. in 1988 until the winter of 2000. Sdlecting the
papers and organizing them has alowed me to step back and reflect on the set of research endeavorsin
which | have been engaged over this decade. This introductory chapter describes the background and
major findings of the 23 included papers, and identifies common themes that emerge from this decade of
research and writing.
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Over the past three decades, the study of environmental and resource economics has evolved from
ardatively obscure application of wefare economics to a fidd of economics in its own right, combining
elements from industria organization, public finance, microeconomic theory, and many other aress of
economics.  The number of scholarly articles on the naturad environment gppearing in mainstream
economics periodicals has steadily increased, as has the number of economics journals dedicated
exclusvedy to environmenta and resource topics. At the same time, the influence of environmenta
economicson public policy hasincreased Sgnificantly, asgrester use has been made of economic-incentive
(or market-based) instruments for environmenta protection, particularly tradesble permit systems in the
United States.  Although more controversa, congderation is increasingly given to the possibility of
employing economic criteria to evauate environmenta programs and targets.

When the publisher of this book, Edward Elgar, invited me to collect some of my papersin an
edited volume, it was suggested that | prepare a persond introduction in which | might reflect on the
professiond path that hasled to my research and writing. In retrospect, this path may appear direct, if not
atogether linear, but it hardly seemed so as | traveled dongit. Thepath | will describetook me back and
forth across the United States and to severd continents, and it took me from physics to philosophy, to
agricultural extenson, to internationa development studies, to agricultural economics, and eventudly to
environmenta economics. It culminated in my receipt in 1988 of aPh.D. degreein economics at Harvard
Univergty, where | have since been a faculty member at the John F. Kennedy School of Government.
During this time, much has changed in the profession.

The ascendency of the field of environmenta economics, at least during the period from 1970 to
1990, was centered within departments of agriculturd economics, mainly at U.S. universities, and at
Resources for the Future (RFF), the Washington ressarch ingtitution.> Within most economics departments,
however, environmenta studiesremained (and largely till remain) areatively minor areaof applied wefare
economics. So, when | enrolled in the Ph.D. program in Harvard' s Department of Economicsin 1983,
and when | received my degree five years later, no field of study was offered there in the area of
environmenta or resource economics.

! have enjoyed a close working relationship with RFF since 1989, when | accepted an appointment as a University
Fellow. Paul Portney, President and Senior Fellow at RFF, and Richard Newell, my former student at Harvard and now
aFellow at RFF, have collaborated with me on several papers, including some that appear in this volume.
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But then as now Harvard permitted its graduate studentsto devel op an optiond, salf-designed field
as one of two “specid fields’ on which they were to be examined before proceeding to dissertation
research. Without aresdent environmental economigt in the Department of Economics (Martin Weitzman
had yet to move to Harvard from the Massachusetts Ingtitute of Technology), | developed an outline and
reading ligt of the field? through correspondence with leading scholars from other indtitutions, most
prominently Kerry Smith, then & North Carolina State University. My proposal to prepare for and be
examined in the specid field of “environmenta and resource economics’ (dong with econometrics) was
approved by the Department’ s director of graduate study, Dale Jorgenson.  So began my entry into the
scholarly literature of thefidd.

My interest in environmental economics pre-dated by a condderable number of years my
matriculation at Harvard. Like many others before and since, | came to the field because of an intense
personal interest in the natura environment, whose origin | describe below. This persond interest evolved
into a professonal one while | was studying for an M.S. degree in agricultural economics at Cornell
Universty inthelate 1970's, where my thesis advisor and mentor was Kenneth Robinson. | had origindly
gone to Corndl to study for a professona degree in international development, but found agricultura
economics more gppeding, largely because of the opportunity to examine socid questionswith quantitetive
methods within a disciplinary framework.

Thefaculty a Cornell and the care given to graduate students (including lowly masters sudentslike
myself) were both outstanding. Ken Robinson, my first mentor within the economics profession, became
my ongoing rolemodd for intellectud integrity. A courseinlinear agebra, brilliantly taught by S. R. Searle,
inspired me to pursue quantitative methods of andys's, and | was fortunate to then have the opportunity
to study econometrics with Tim Mount. One summer | had the greet privilege of learning comparative
economic systems in a smal workshop setting from George Staller of the Cornell Department of
Economics. Working with Bud Stanton, | had my first experience teaching at the university level, and with
Olan Forker, | had my firg try at seriouswriting. All of thisled to research and writing of an M.S. thesis,
“Forecasting the Size Didribution of Farms: A Methodological Andyssaof the Dairy Industry in New Y ork
State.” Themethodology in question wasavariable Markov trangition probability matrix, the cells of which
were estimated econometricdly in a multinomiad logit framework. Much to my surprise, this work
subsequently received the Outstanding Master's Thess Award in the nationa competition of the American
Agricultura Economics Association.

Armed with my M.S. degree, | moved from Corndll to Berkeley, Cdifornia, where | eventudly
met up with Phillip LeVeen, who hed until shortly beforethat time been afaculty member in the Department
of Agricultural and Resource Economicsat the University of Cdifornia, Berkdey. Phil wasanother superb
mentor, and from him | learned the power of usng Smple models— by which | mean a set of supply and
demand curves hagtily drawn on a piece of scrap paper — to yield insights on policy problems. He

2 have refined and added to that initial reading list over the years in a series of collaborations. The current version
contains 950 references and can be downloaded on the Internet (Pfaff and Stavins 1999). Also, two relevant survey
articles have appeared during the past decade: on environmental economics (Cropper and Oates 1992); and on the
economics of nonrenewable resources (K rautkraemer 1998).
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introduced me to atopic that was actually to occupy me for the next few years — Cdifornia s perpetud
concerns with water alocation. | remember many afternoons spent working with Phil & his dining room
table on questions of water supply and demand.

This work with Phil LeVeen led to a consultancy and then a staff position with the Environmental
Defense Fund (EDF), the nationad advocacy group consisting of lawyers, natural scientists, and — almost
unique among environmental advocacy organizations— economigts. At EDF, | was able to experience
for thefird time the use of economic anadyssin pursuit of better environmenta policy. WithW. R. Zach
Willey, EDF s senior economist in Cdlifornia, as arole modd, and Thomas Graff, EDF ssenior atorney,
as my mentor, | thrived in EDF's collegid atmosphere, while thoroughly enjoying life in Berkeley’s
“gourmet ghetto,” as my nelghborhood was cdled.

Although | found the work a EDF exceptiondly rewarding, | worried that | would eventudly be
constrained — ether within the organization or outsde it — by my limited education. So, like many others
in smilar stuations, | consdered a law degree as the next logicd step. In fact, | came very close to
enralling at Stanford Law School, but instead, in 1983, | accepted an offer of admission to the Department
of Economicsat Harvard, moved back east to Cambridge, Massachusetts, and began what hasturned out
to be along-term relationship with the Universty.

But where did my interest in the naturd environment begin? Not at Cornell; it was present long
before those days. But it had not yet arisen when | was studying earlier & Northwestern University, from
which| received aB.A. degree in philosophy, having departed from my first scholarly interest, astronomy
and agtrophysics. Rather, theoriginsof my affection for the naturd environment and my interest in resource
issues are to be found in the four years | spent in asmall, remote village in SierraLeone, West Africa, as
a Peace Corps Volunteer working in agriculturd extension (in particular, paddy rice development). It was
there that | wasfirst exposed bothto the qualities of apristine natura environment and the trade-offs that
economic development can bring. | had begun in astrophysics, moved to philosophy (both at
Northwestern), then to agricultura extension in a developing country (SierraLeone), then to internationa
development studies and subsequently to agricultural economics (both a Corndl), then to environmenta
economics and policy (EDF), and eventudly to graduate study in economics at Harvard.

My dissertation research at Harvard was directed by a committee of three faculty members:
Joseph Kalt, Zvi Griliches, and Adam Jaffe. Joseph Kalt was the first faculty member at the Department
of Economicsto vaidate my interest in environmenta and resourceissues, and he was unfailingly generous
to me and many other graduate studentsin making his office (and computer, then arather scarce resource)
avalable at al hours. Now a colleague at the Kennedy School, Joe provided examples never to be
forgotten — that economics could be a meaningful and enjoyable pursuit, and that excdlence in teaching
was alaudable god.

Zvi Griliches was not only my advisor and mentor, but my spiritua father aswell. Generations of
Havard graduate students would offer amilar testimony. My own father had died only a year before |
entered Harvard, and Zvi soon filled for me many paternd needs. As| write this essay, it isonly afew



months since Zvi himself passed away, after a heroic battle with cancer. | fdt asif | had lost my father a
second time.

If 2vi Griliches provided caring and ingpiration, Adam Jaffe provided invaluable day-to-day
guidance. It was Adam who convinced me not to go on the job market in my fourth year with what would
have been a mediocre dissertation, but to put in another year and do it right. That turned out to be some
of the best advice | have ever received. Our intensve faculty-student relationship from dissertation days
subsequently evolved into avery productive professond onethat continuestothisday. The nameof Adam
Jaffe appears frequently in this volume as a co-author; but he has been (and continues to be) much more
than thet.

Although they were not members of my thesis committee, | should acknowledge two other faculty
members a the Harvard Department of Economics who played important roles in my education. | was
fortunate to take two coursesin economic history (adepartment requirement) from Jeffrey Williamson, who
had recently arrived from the University of Wisconsin. Williamson's class sessions were as close as
anything | have seen to being economic research laboratories. In class after class, we would carefully
dissect one or more articles — examining hypothes's, theoretica modd, data, estimation method, results,
and conclusions. If there was any place where | actualy learned how to carry out economic research, it
was in those classes.®

The other nameit isimportant to highlight is that of Lawrence Goulder, then a faculty member at
Harvard, and now aprofessor at Stanford. | say thisnot Smply because he waswilling to be my examiner
in my chaosen fidd of environmental and resource economics, nor because he subsequently became such
aclosefriend. Rather, what isstriking about my professiona relationship with Larry isthe degreeto which
he has been an unnamed collaborator on so many projectsof mine. Itistruethat his name does not appear
as a co-author in this book’s table of contents, nor — for that matter — in a complete list of my
publications. But | suspect that his name does appear more frequently than anyone ese's in the
acknowledgments of the papers | have written. There is no one who's overdl judgement in matters of
economics | trust more, and no one who has been more helpful.

When | began graduate school a Harvard in 1983, it was my intention to return to EDF as soon
as | received my degree. But by my third year in the program, | had decided to pursue an academic
career, dthough one that was heavily flavored with involvement in the real world of public policy. Within
the context of this professona objective, it was not a difficult decision to accept the offer | recaived in
February, 1988, to become an Assistant Professor at the Kennedy School. | remain at the Kennedy
School today, where | was promoted to Associate Professor in 1992 (an untenured rank at Harvard), and
to atenured position as Professor of Public Policy in 1997. In that same year, | became Faculty Chair of
the Environment and Natural Resources Program, and in 1998, | was appointed the Albert Pratt Professor
of Business and Government.

*These classes also led to a brief, but very interesting venture in cliometric research (Stavins 1988a).
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At the Kennedy Schoal, | have had the best possible mentor, William Hogan, and an excellent critic
and reviewer, Richard Zeckhauser. Over the years, four successive deans have provided |leadership,
guidance, and support (including abundant time for my research and writing) — Graham Allison, Robert
Putnam, Albert Carnesale, and Joseph Nye. At Harvard more broadly, | have benefitted tremendoudy
from regular interactions with Martin Weitzman of the Department of Economics. For nearly a decade,
Marty and | have co-directed a bi-weekly Seminar in Environmental Economics and Policy. This has
provided me with frequent opportunities to learn both from the seminar speaker and from Marty’s own
questions and comments. | will refrain from naming the many others a Harvard from whom | continue to
learn only because the list of my vaued colleagues and friends within thisinditution is o long.

What originaly attracted me to the Kennedy School wasthe possibility of combining an academic
career with intengve and extensve involvement in the formulation and execution of public policy. | have
not been disappointed. Indeed, a theme that emerges from this book is the interplay between scholarly
economic research and implementation in red-world political contexts. Thisisatwo-way dreet. Insome
cases, my policy involvement has come from expertise | devel oped through research, following apath well
worn by academics. But, in many other cases, my participation in policy metters has simulated for me
entirdly new lines of research.

What | have characterized as involvement in policy matters is described at the Kennedy School
as faculty outreach efforts, recognized to be of great indtitutional and socid vaue aong with thetwo other
components of our three-legged professona stool — research and teaching. Because they relate to a
number of the papers collected in thisvolume, | should note that my outreach efforts over the past decade
fdl into five broad categories. advisory work with members of Congress and the White House (for
example, Project 88, described below); service on Federal government panels (for example, my role as
Chairman of the Environmental Economics Advisory Committee of the U.S. Environmental Protection
Agency Science Advisory Board); on-going consulting— often on aninforma basis— with environmenta
advocacy groups, most frequently with the Environmenta Defense Fund, but aso with anumber of others;
advisory work with state governments; and professiond interventionsin the internationa sphere (examples
indude service as a Lead Author for both the Second and the Third Assessment Reports of the
Intergovernmenta Panel on Climate Change, professiond roleswith the World Bank and other international
organizations, and advisory work with severa foreign governments).

To prepare this book, | selected 23 articles from the 80 (published and unpublished) papers |
produced — frequently with co-authors — from the time | received my Ph.D. in 1988 until the winter of
2000. Making this selection was not an easy task, but it was arewarding one. Selecting the papers and
organizing them has forced me to step back and reflect on the set of research endeavors in which | have
been engaged over this decade, and thus to think more clearly about future directions.

The book is divided into seven parts. The papersin Part | provide an overview of environmenta
economics, covering the two components of most environmenta policies. agod or target, and a means
of achieving that target. The articlesin Part |1 address the first component, focusing on the benefits and
costs of environmentd regulation, and the potentid use of efficiency and other criteria for evauating



environmentd goals. The articles in Parts 111 and 1V treat the second component — the means of
environmenta policies. Part 111 focuses on normative andyss of policy instruments, and Part IV
concentrates on podtive analyss. The final three parts of the book treat particular areas of policy
goplication. Part V focuses on andlyss of environmentd technology innovation and diffuson. Part VI
includes papers that examine the causes and consequences of land-use changes. And Part VII features
economic andysis of globa climate policy.

Overview of Environmental Economics

Following this Introduction, Part | continues with two additiond papers. Thefirst isabrief essay,
origindly published in Nature and intended for an audience of non-economist academics, that describes
“How Economigts See the Environment.” The motivation for this paper, co-authored with Don Fullerton
of the Univergity of Texas, occurred during adinner party in 1996. | was seated across the table from a
professor of anthropology, who was skeptica, indeed hostile towards environmental economics. Thisis
not an unusua phenomenon, snce many — perhaps most — non-economist academics who study
environmentd issues seem to hold economics in rather low esteem. But | found that as the evening
progressed, my anthropologist dinner companion became less and less hogtile toward an economic view
of environmentd issuesas| gradualy dispelled aseries of misunderstandings about how economigsactualy
think about the environment. With thisin mind, Don Fullerton and | wrote a paper in which we respond
to aset of mythswhich non-economists seem to hold about environmenta economics (Fullerton and Stavins
1998).

Thefind paper in Part | was originaly prepared for the 1997 edition of the annua workshop of
K ennedy School Dean Joseph Nye sproject, “Visionsof Governancefor the Twenty-First Century,” held
each summer in Bretton Woods, New Hampshire. This brief essay begins with the premise that a
fundamenta question that needs to be addressed by public policy in the area of environmenta protection
is, “what is the appropriate role of government?” This question emerges aong three fundamenta
dimengons, which are closdy interrelated but conceptudly digtinct: (1) what isthe gppropriate degree of
government activity; (2) what form should government activity take; and (3) what level of government
should be delegated responsibility? | define the questions, suggest criteria that can be used to evauate
responses, and provide outlines of answvers. Although a shorter version of the paper was subsequently
published (Stavins 1998a), | have included the more complete discussion paper in this volume (Stavins
19974).

Benefitsand Costs of Environmental Regulation
The common theme in Part |1 is andyss of the gods of environmentd policy, where economic
efficency and other criteriaare considered, and benefit-cost andlysisand other analytical methods are used

to operationdize these criteria. Three papers are included.

Inthefdl of 1995, Robert Hahn of the American Enterprise Ingtitute and Paul Portney convened
a discusson among a smal group of economists with particular interests in environmentd issues The



purpose was to devel op a sober assessment of the practicd potentia of benefit-cost analysis for helping
to further progressive environmentd regulation. This assessment was carried out at a time when debate
inthe U.S. Congresson thistopic was dominated by ideological positionsfrom the extremes of the politica
gpectrum. Thework led to apaper, which appeared in Science, "IsthereaRolefor Benefit-Cost Andyss
in Environmentd, Hedlth, and Safety Regulation?," co-authored by Kenneth Arrow, Maureen Cropper,
George Eads, Robert Hahn, Lester Lave, Roger Noll, Paul Portney, Milton Russell, Richard Schmalensee,
Kerry Smith, and mysdf (1996).

Although it is unquestionably true that the benefits of environmenta policies (damages of
environmentd problems) are vastly more difficult to estimate in economic terms than the costs of such
policies, the latter is by no means atrivid matter.* The second paper in Part |1 focuses on the cost side of
the analyticd ledger. There is aheated debate among policy makers regarding the reationship between
domedtic environmentd regulation and international competitiveness. The conventiond wisdom among
economigsisthat environmenta regulationsimpose sgnificant costs, dow productivity growth, and thereby
hinder the ability of domedtic firms to compete in internationd markets. Under a revisonist view,
environmenta regulations are not only benign in their impacts on internationa competitiveness, but may
actudly be a net positive force driving private firms and the economy as a whole to become more
competitive in international markets (Porter 1991).

Adam Jaffe, Steven Peterson (then a the Economics Resource Group), Paul Portney, and |
assessed the empirica evidence on these hypotheticd linkages between environmenta regulaion and
competitiveness. In our paper, "Environmental Regulation and the Competitiveness of U.S. Manufacturing:
What Does the Evidence Tdl Us?" published in the Journal of Economic Literature, we argued that
thereislittle empirica evidence to support the view that environmenta regulations have had ameasurably
adverse effect on competitiveness (Jaffe, Peterson, Portney, and Stavins 1995). But the pictureisbleaker
gtill for the revisonist hypothess that environmental regulation stimulates innovation and improved
internationd compstitiveness. We found not a single empiricd andyssthat lent convincing support to this
hypothesis, while severa studies provided sgnificant evidence to the contrary.

We concluded that internationd differencesin environmenta regulatory stringency poseinsufficient
threats to U.S. industria competitiveness to justify substantia cutbacks in domestic environmenta
regulations. At the same time, there is no support for the enactment of dricter domestic environmenta
regulations to stimulate economic competitiveness. Ingstead, policy makers should do what they can to
establish environmenta priorities and gods that are congstent with the red tradeoffs that are inevitably
required by regulatory activities; that is, our environmenta goas should be based on careful baancing of
benefits and costs.

A substantial fraction of scholarly research in environmental economics is associated with alternative methods of
environmental valuation, that is, environmental policy benefit estimation. The reader may note an absence of such
papersin thisvolume. | have made only one modest foray into that research world, and that work, continually pushed
to the back-burner of my research schedule, isstill in progress (Stavins 1997c).
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Thefind paper in Part 11 steps back from the efficiency criterion and examines so-cdled “ hedth-
hedthanalyss” which postsaseemingly unassalable criterion for regulatory assessment: policiesintended
to protect human hedth ought to exhibit postive hedth benefits (even after taking into account the
potentidly negative health consequences of a policy's economic costs). Despite the gpparent logic of this
criterion, my co-author, Paul Portney, and | fet it was important to ask whether it would redly aid in the
quest for better public policies. In an aticle published in the Journal of Risk and Uncertainty,
“Regulatory Review of Environmental Policy: The Potential Role of Hedth-Hedlth Anadlyss” wefound that
inmost gpplicationsthe health impacts of regulatory compliance costsare unlikely to be sgnificant (Portney
and Stavins 1994). Our conclusion wasthat conventiond benefit-cost analyssought to remainthe principd
tool of economic assessment of environmenta laws and regulations.

Environmental Policy Instruments. Normative Analysis

In Parts 111 and IV, the book turns to the means of environmenta policy, focusing on normative
andyss and pogtive andyss, repectively, of environmenta policy instruments. Much of the focusison
so-cdled economic-incentive or market-based approaches to environmenta protection. This focus
illustrates the fact that my Kennedy School gppointment began to shape my career path even before that
gppointment commenced. In early June of 1988, severa days before graduation, | answered the phone
in my Littauer Center office to hear avoice say, “Thisis Senator Tim Wirth, and I'd like to talk with you
about a project that Senator John Heinz and | would like to sponsor.” Wirth had called me on the
recommendation of Graham Allison, then Dean of the Kennedy School.

My phone conversationwith Tim Wirth led to atrip to Washington the following week, just afew
days after graduation. | met thetwo Senators— Timothy Wirth, Democrat of Colorado, and John Heinz,
Republicanof Pennsylvania, for thefirst time, and after ahaf-day of discussions, | agreed to direct for them
an endeavor they caled “Project 88" whose stated purpose was to inject “innovative ideas for
environmentd protection” into the two Presdentia campaigns. | poured mysdlf into the project virtualy
on afull-time basisin the summer and fal of 1988. What began as a generd venture of promoting on a
bipartisan bas's some innovative gpproaches to environmental protection, became a highly focused effort
to identify and describe a comprehensive set of market-based instruments for environmenta protection.

Beginning in July 1988, | assembled a team of fifty persons from academia, government, private
indudtry, and the environmental community to help with this effort. We prepared a 100-page report,
"Harnessing Market Forces to Protect Our Environment:  Initiatives for the New Presdent” (Stavins
1988b), which presented thirty-sx policy recommendationsfor thirteen mgor environmental and resource
problems. The Project 88 report was very well received by central policy figuresin Washington. Through
mestings with high-ranking officidsin the White House, EPA, the Office of Management and Budget, and
elsawhere, the Project had a sgnificant influence on the devdopment of the Bush Adminidration's
environmentd policies, afact which the Presdent confirmed in his speech announcing his Clean Air Act
proposals in June of 1989. The tradeable permit system for acid-rain reduction, articulated in Project 88,
was included in the Clear Air Act amendments signed into law by President Bush in 1990.



In the summer of 1990, Senators Wirth and Heinz initiated Round |1 of Project 88, focused onthe
design and implementation of effective and practical incentive-based policy mechanismsfor three problem
areas. globa climate change; solid and hazardous wasteissues, and natural resource management. | again
served as project director. The report of this second project consisted of detailed analyses of specific
incentive-based policies for the three problem areas, emphasizing practica design and implementation.®
The report drew on papers and ideas contributed by prominent authoritiesin their fields, and reviewsfrom
100 leaders from private indugtry, the environmental community, government, and academia. The find
report, "Incentivesfor Action: Designing Market-Based Environmental Strategies,” wasreleased in 1991,
one month after the tragic death of Senator Heinz. The report received an even more favorable reception
than the first volume, with 10,000 copies eventudly digtributed (Stavins 1991).

Itistypicaly assumed — at least within academic circles— that the relationship between research
and outreach work in the policy community is a one-way street, where academics spread the gospd to
practitioners in the field, drawing upon the results of their own and other’s scholarly research. My
experience with Project 88 was precisely the opposite. At thetime of my work onthe project, | had never
carried out scholarly research on market-based instruments. But after producing the two reports and
arquing in policy circles on behaf of these innovative approaches, a related research agenda began to
emerge. Another benefit from my work on Project 88 was my getting to know a number of experts on
market-based instruments, including Robert Hahn, who was then a Senior Staff Economist at the Council
of Economic Advisers, and deeply involved in the devel opment of the Clean Air Act Amendments of 1990,
and who was later to become a frequent research collaborator.

My research on normative aspects of environmenta policy instrument choice and design has
included seven projects over the past ten years or so: (1) potentid applications of market-based
environmentd insruments; (2) theimportance of integrating theory and practice; (3) the effect of transaction
cogts on the performance of tradegble permit markets; (4) empiricd analyss of the dynamic efficiency of
dternative types of instruments; (5) the effect of correlated uncertainty on the choice between price and
quantity ingtruments; (6) the effect of cost heterogeneity on the relative performance of market-based
ingruments, and (7) environmental policy instruments for trangtion economies. The firg five are
represented by the five papers that make up Part |11 of this book.®

Asadirect consequence of my work on Project 88, | authored or co-authored more than adozen
articles over the succeeding five years that had as their common theme the potential of market-based
ingruments for addressing environmenta problems. The one | have chosen for incluson in this volume

5To achieve rapid and effective devel opment and dissemination of these policy ideas, thisproject contained six distinct
components: preparation and dissemination of a second public-policy report; a series of seminars at the Kennedy
School; apolicy forum, held at the School; a set of four policy workshops — one at the Kennedy School and threein
Washington, D.C. — bringing together academics, practitioners, and policy-makersto discussthereport and theresults
of the seminar series; preparation and distribution of the published proceedings of theworkshops; and aset of student
internshipsin Washington, D.C. and elsewhere.

5Theinterim resultsof the sixth and seventh projects, respectively, aredescribed by: Newell and Stavins 1999; and Zylicz
and Stavins 1995.



appeared in Policy Review, “Clean Profits  Usng Economic Incentives to Protect the Environment”
(Stavins 1989). | sdected this because it is the earliest article | wrote on this subject and because it
includes an interesting exchange with Fred Smith of the Competitive Enterprise Ingtitute.

The next paper in Part 111 — “Economic Incentives for Environmental Protection: Integrating
Theory and Practice’ — appeared in the American Economic Review Papers and Proceedings, and
was written in response to the observation that the preference economists had shown for incentive-based
ingruments over command-and-control approaches seemed to be based largely on those instruments
theoretica efficiency advantages in highly stylized Stuations. This was my firgt collaboration with Bob
Hahn. Inthepaper, Hahnand | noted that in nearly al comparisonsof conventiona standardswith market-
based systems, potentid gainsfrom trade or efficiency gainsare smulated, an agpproach that tendsto exhibit
two mgor problems. Firg, it assumesthat dl gains from trade will be achieved, an unlikely occurrencein
markets characterized by transaction costs or regulatory distortions. Second, actual command-and-control
performance has typicaly been contrasted with the performance of a hypothetical incentive-based
ingrument. A moreredlistic and gppropriate comparison, we argued, would be between actual command-
and-control policies and either actua market-based programs or areasonably constrained market-based
system (Hahn and Stavins 1992).

Asanaturd extenson, the next paper in this part of the book investigates the potentia effects of
transaction costs on the performance of tradeable permit markets. In "Transaction Costs and Tradegble
Permits," published intheJour nal of Environmental Economics and Management, | found that athough
trading systems can offer Sgnificant advantages over conventiona approaches to pollution control, claims
made for their relative cost-effectiveness may have been exaggerated (Stavins 1995). Transaction costs
reduce trading levels and thus increase abatement costs, both directly and indirectly. Maost important, for
certaintypesof transaction cost functions, equilibrium permit dlocations and hence aggregate control costs
are sengtiveto initid permit distributions, providing an efficiency judification for politicians typica focus
oninitid dlocations. This sandsin contrast to the frequently invoked finding of Montgomery (1972) that
the equilibrium alocation and hence the aggregate costs of control are independent of theinitid alocation
of permitsamong sources. Thegenerd messagefor public policy that arisesfrom thiswork isthat the " devil
islikely to be in the details.”

The next paper in Part [11 moves from the world of satic andysisto dynamic andyss. Thereare
two mgor dimensions along which market-based and conventiona environmenta policies are thought to
differ. First, market-based policies can lead in the short run to cos-minimizing alocations among firms of
the burden of achieving givenlevels of environmenta protection, in contrast with conventiond standards,
whichtypically do not lead to such cost-effective alocations. Second, market-based systems can provide
dynamic incentives for adoption of environmentaly superior technologies, sSnce under such sysemsiit is
adwaysin the interests of firms to clean up more if sufficiently inexpensve clean-up technologies can be
found. There have been few empirica andyses of the actud, relative cost-effectiveness of dternative
ingruments, and virtualy no empirica andyses of their reaive dynamic efficiency atributes.
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Inan articlethat appeared in the Jour nal of Environmental Economicsand Management, Adam
Jefe and | developed aframework for comparing empiricaly the effects of aternative environmentd policy
ingruments on the diffuson of new technology (Jaffe and Stavins 1995). We posited that market-based
and command-and-control gpproaches can be quantitatively compared by estimating the economic penalty
that firms face if they violate pallution sandards. We developed a method of estimating this perceived
pendty from the behavior of firms. With this technique, we empiricaly examined the likely effects of
Pigouvian taxes, technology adoption subsidies, and technology standards as instruments to reduce
emissons of greenhouse gases in order to address concerns about climate change. In particular, we
employed state-level data on the diffuson of therma insulation in new home congtruction, comparing the
effects of energy prices, insulation cost, and building codes.

Thefifth and find paper in Part 11l — “ Corrdated Uncertainty and Policy Instrument Choicg” —
introduces uncertainty into normetive questions of palicy instrument choice. My thinking on this subject had
itsorigins in comments | made as a discussant in Cambridge in 1994 at the Congress of the Internationa
Indtitute of Public Finance, which prompted me to read again a classic paper by my colleague, Marty
Weitzman (1974). The dud tasks of choosing environmental goas and sdecting policy instruments to
achieve those goasmust be carried out in the presence of the sgnificant uncertainty that affectsthe benefits
and the cogts of environmentad protection. Since Weitzman's paper on "Prices vs. Quantities,” it has been
generdly acknowledged that benefit uncertainty on its own has no effect on the identity of the optima
(effident) control instrument, but that cost uncertainty can have sgnificant effects, depending upon the
relative dopes of the margind benefit and margina cost functions. Environmental economists have made
frequent use of these results.”

In the red world, we rardy encounter Stuaions in which there is exclusvely ether benefit
uncertainty or cost uncertainty. On the contrary, in theenvironmenta arena, wetypicaly find thet thetwo
are present smultaneoudy. What can be said about optimal policy insruments under these conditions?
In*Corrdated Uncertainty and Policy Instrument Choice,” published in the Journal of Environmental
Economics and Management, | addressed this question by drawing upon an eement of Weitzman's
origind andyss that had been neglected by environmental economigts over the intervening twenty years
(Stavins 1996). | demondtrated that with plausible values of relevant parameters, the conventional
identificationof aprice ingrument will be reversed, to favor ingead aquantity instrument. | also found that
the opposite reversd — from the choice of a quantity instrument to a price indrument — islesslikely to
occur. Although the andysis was carried out within the context of environmentd policy, the findings are
of potentia sgnificance to other areas where the choice between price and quantity instruments is made
in the presence of benefit and cost uncertainty.

" Indeed, Weitzman's 1974 article won the “Publication of Enduring Quality Award” from the Association of
Environmental and Resource Economistsin 1996.
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Environmental Policy Instruments. Postive Analysis

Part 1V continues the focus on environmenta policy instrument choice, but shifts from normative
to postiveanaysswith three pgpers. Postiveanaysisof environmenta policy instrument choice askswhy
and how specific instruments have been chosen in red-world politica settings. My first work in thisarea
investigated factors affecting the politica acceptability of dternative environmenta policy proposals. This
led to an article, co-authored with Robert Hahn, which appeared in Ecology Law Quarterly, and which
isthefirs paper in Part 1V. Inthat article, "Incentive-Based Environmental Regulation: A New EraFrom
An Old Idea?" Hahn and | noted the increased attention given by politica leaders to market-based
environmenta ingruments, and examined the forces that had affected the introduction and acceptance of
market-based approachesin political debate (Hahn and Stavins 1991).

Six years later | began working on a more forma approach to amilar questions with Nathanie
Keohane, aPh.D. student in Political Economy and Government & Harvard, and Richard Revesz, afaculty
member a New Y ork University School of Law (then visting at Harvard Law School). Our andysswas
motivated by recognition that in the redlm of environmenta policy instrument choice, there wastremendous
divergence between the recommendations of normetive economic theory and positive political redlity. Four
gaps, inparticular, stood out for us. Firgt, despite the advantages of market-based policy insruments, they
had been used to a minor degree, compared with conventiona, command-and-control instruments.
Second, pollution-control standards were typicaly much more stringent for new than for existing sources,
despite the inefficiency of this gpproach. Third, in the few instances in which market-based instruments
were adopted, they were nearly aways in the form of grandfathered tradeable permits, rather than
auctioned permits or pollution taxes, despite the advantages in some Stuations of these other instruments.
Fourth, the political attention given to market-based environmenta policy instruments had increased
dramaticaly over time.

In an article that gppeared in the Harvard Environmental Law Review, “The Choice of
Regulatory Ingrumentsin Environmenta Policy,” we searched for explanations for these four anomaies
by drawing upon intellectud traditions from economics, political science, and law (Keohane, Revesz, and
Stavins 1998).8 Wefound that al fit quite well within an equilibrium framework, based upon the metaphor
of a politicd market. In generd, explanations from economics tended to refer to the demand for
environmenta policy instruments, while explanations from political science referred to the supply side.
Ovedl, we found that there were compelling theoretical explanations for the four apparent anomalies,
athough the theories had not been empiricdly verified.

The fina paper in Part 1V focuses on what has been by far the most ambitious application ever
atempted of a market-based ingrument for environmentd protection — the sulfur dioxide (SO,)
dlowance trading program for the control of acid rain, established under Title IV of the Clean Air Act
amendments of 1990, and intended to cut nationwide eectric utility emissons by 50 percent by the year

8Also emerging from the same research effort was a paper that appeared in a festschrift in honor of Wallace Oates
(Keohane, Revesz, and Stavins 1999).
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2000. The essay included here, “What Can We Learn from the Grand Policy Experiment? Lessonsfrom
SO, Allowance Trading,” gppeared in the Journal of Economic Perspectives (Stavins 1998b). The
essay identifies lessons that can be learned from this experiment in economicaly oriented environmenta
policy, beginning with positive political economy lessons, drawing upon my earlier work with Keohane and
Revesz. Three questions are addressed: Why were conventiona, command-and-control instruments the
dominant form of environmenta regulation, at least until 1990? Why was alowance trading adopted for
acid-rain control in 1990, and why did the system take its particular form?°

Environmental Technology I nnovation and Diffusion

The three papers that congtitute Part V' are based upon the premise that in the long run, the
development and use of new technologies can greatly ameliorate what, in the short run, appear to be
overwheming conflicts between economic well-being and environmental qudity. In order for technology
to improve, three stleps are required:  invention, innovation, and diffusion (Schumpeter 1939). Invention
isthe solving of technica problemsto congtruct a prototype new product or processthat achievestechnica
performancethat issuperior to what was previoudy possible; innovation isthe converson of thet technica
prototype into a commercidly available product; and diffusion isthe gradua replacement in use of older
equipment by equipment that embodies the new technology. Working with Adam Jaffe and later Richard
Newdl, | have been engaged in a series of research projects which have sought to understand economic,
regulatory, and other factors affecting these three stages of the process of technological change.l”

Therole played by the devel opment and use of more energy-efficient technologiesisacrucid factor
to be considered in any assessment of globd climate change and public policies that may be adopted to
address it. For this and other reasons, our efforts in this area have focused on energy-efficiency
technologies. Inthefirg sdlection in this part of the book, Jaffe and | develop a framework for thinking
about the"paradox” of very gradud diffusion of gpparently cost-effective energy-conservation technologies.
In "The Energy Paradox and the Diffuson of Conservation Technology,” published in Resource and
Energy Economics, we seek to provide some keysto understanding why thistechnol ogy-diffusion process
isgradud, and focus attention on the factors that cause thisto be the case, including those associated with
potentia market faillures— information problems, principa/agent dippage, and unobserved costs— and
those explanations that do not represent market failures— private information costs, high discount rates,
and heterogeneity among potentid adopters (Jaffe and Stavins 1994c). 1t

*The essay on SO, allowancetrading al soincludes normativelessonsthat can belearned from the program'sdesign and
performance. Theseareorganizedintofour categories. lessonsfor environmental policy; for design andimplementation
of tradeable permit systems; for analysis of prospective and adopted systems; and for identifying new applications.

©Thefirst project, with Adam Jaffe, focused on the diffusion stage; the second project, with Jaffe and Richard Newell,
focused on innovation; and a current project seeksto integrate analyses of invention, innovation, and diffusion.

We later extended thiswork to examineits policy implications (Jaffe and Stavins 1994b). That analysisindicated how
specific policy instruments -- both economic incentives and direct regulations — can hasten the diffusion of energy-
conserving technologies. Additionally, Jaffeand | carried out an empirical analysis focusing on the incorporation of
energy-conserving technologiesin new residential structures. That analysis examined both the"energy paradox" and
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Our work on technology diffuson provided an opportunity to develop some indghts into the
discusson among policy makers of an "energy efficiency gap" between actud and optima energy use. In
a paper published in Energy Policy and included here, “The Energy Efficiency Gap: What Does It
Mean?’, we sought to disentangle some confusing strands of argument that are frequently brought to bear
onthisquestion, by identifying the maor conceptua issuesthat determine the set of feasible answers (Jeffe
and Stavins 1994a). We identified five separate and distinct notions of "optimality:" the economists
economic potentia, the technologists economic potentia, hypothetical potentia, the narrow socid
optimum, and the true socid optimum. Each of these has associated with it a corresponding definition of

the energy efficiency gap.

A natura extenson of the above work was carried out in a subsequent project with Jaffe and
Richard Newell, while the latter was a Ph.D. student in Public Policy & Harvard. Our mativation for this
work wasthefact that for along-term policy problem such asglobd climate change, therate and direction
of innovation of new technologies is presumably more important than short-term changes brought about
by the diffusion of exigting technologies. The third paper in Part V, “The Induced Innovation Hypothesis
and Energy-Saving Technologica Change,” was published in the Quarterly Journal of Economics
(Newell, Jaffe, and Stavins 1999).

In that paper, we develop an econometric methodology for testing Hick’s induced innovation
hypothesis by estimating a product-characteristics model of energy-using consumer durables, augmenting
the hypothesisto dlow for the influence of government regulations. For the products we explored, the
evidence suggests (i) therate of overal innovation was independent of energy prices and regulations, (ii)
the direction of innovation was responsive to energy price changes for some products but not for others,
(iii) energy price changesinduced changesin the subset of technicaly feasible mode sthat were offered for
sde, (iv) this respongveness increased substantidly during the period after energy-efficiency product
labdingwasrequired, and (v) nonetheless, asizeable portion of efficiency improvementswere autonomous.

Causes and Consequences of L and-Use Changes

Part VI includes two of my earliest published papers (both based upon my dissertation research)
and one of my most recent papers, which builds upon that origina foundation, abeit for different andytica
purposesin avery different policy context.

By many accounts, one of the mogt critica environmenta problems facing the United States over
the past severa decades has been the depletion of wetlands, areas which have very important benefitsin
terms of water-qudity protection, naturd flood and erosion control, and wildlife habitat. My dissertation
research on wetland depletion resulted in two articles which are included here — one from the American
Economic Review and the other from the Journal of Environmental Economics and Management.

the relative effectiveness of alternative policy instruments in fostering more rapid diffusion of energy-conserving
technologies. That work isincluded in Part 111 of the present volume (Jaffe and Stavins 1995).
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The firg paper, "Unintended Impacts of Public Investments on Private Decisons. The Depletion
of Forested Wetlands," co-authored with Adam Jaffe, described amethodology for investigating abroad
class of problems in economics — stuations in which our theoreticd models describe the behavior of
individud agents, whether producing firms or consuming individuas, but the available data are in an
aggregated form, such as county-level information (Stavins and Jaffe 1990). The paper developed and
applied amethod to econometrically estimate the parameters of such models, by smultaneoudy estimating
both the parameters of the individua behaviora relationship and a relationship which describes the
unobserved, underlying heterogeneity which characterizes the digtribution of individuas in the aggregate.
The particular gpplication was (and is) of substantia policy importance — the conversion of forested
wetlands to agriculturd cropland. The paper investigated the principa factors causng such wetland
conversion to occur, including the unintended but significant role played by Federd flood-control and
drainage projects.

The second paper in Part VI, "Alternative Renewable Resource Strategies: A Simulation of
Optima Use" devel oped amethodol ogy for identifying socidly optima natural resource exploitation paths
in the presence of negative environmental consequences (Stavins 1990). The empirica application was
again in the context of forested wetland depletion. The question addressed isthefollowing: if the Federd
government is indeed (partly) respongible for wetland depletion, ought we condemn it or thank it for this
sarvice? A welfare analyss of the optimal use of wetlands for forestry and agriculture was carried out.

In the late 1980's, when | was carrying out my dissertation research at Harvard, the economics
profession had yet to focus much atention on globa climate change!? It turned out, however, that the
methodology that Jaffe and | had developed in the 1980'sfor analyzing the causes of land-use changes can
be extended to invedtigate the costs of one important strategy for mitigating climate change:  carbon
sequestration through increased forestation and retarded deforestation.  In fact, the possbility of
encouraging the growth of forests as a means of sequestering carbon dioxide has received consderable
attention because of concerns about the threat of globa climate change. This gpproach is an explicit
element of both U.S. and internationd climate policies.

In apaper published in the American Economic Review, “The Costs of Carbon Sequestration:
A Reveaed-Preference Approach,” | asked whether this gpproach to carbon management would be as
inexpensve as previous studies had clamed (Stavins 1999). Most previous analyses had relied on
engineering-costing methods or least-cost Smulationsto estimate therelevant margind cost functions. This
paper develops an dternative method for devel oping estimates of the costs of carbon sequestration on the
bass of econometric evidence of landowners actuad behavior. The andyticd framework incorporates
slvicultura modding of the intertempord linkages between deforestation and carbon emissons, and
between forestation and carbon sequestration.

| found that the margina costs of carbon sequestration are highly non-linear and that those margind
costs are much greater than previous studies had found, particularly a higher levels of sequedtration. |

20One of the first economiststo examine global climate issues rigorously was William Nordhaus (1982).
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estimated that U.S. margina carbon sequestration costs will be greater than marginal carbon abatement
costs (through changesin fuels used and reductionsin energy demand) at low levels of contral, but that the
difference between the two will become dramatic astargetsincrease. Thus, | concluded that sequestration
ought to be part of the short-term portfolio of U.S. greenhouse strategies, but it should play adeclining role
over time.r* In amore recent paper, forthcoming in the Journal of Environmental Economics and
Management, Richard Newell and | examine the sengitivity of carbon sequestration costs to changes in
critica factors, including the nature of management and deforestation regimes, silvicultural Species, rdative
prices, and discount rates (Newell and Stavins 2000).

Global Climate Policy

The find part of the book, Part VII, examines what may prove to be the most significant of al
environmentd problems— globd climate change; Sgnificant both in terms of its possble damagesandin
terms of its potential mitigation costs. Three papers on this topic are included.*

Thefirst paper grew out of my work from 1993 to 1995 as aLead Author on Working Group 111
(Socioeconomics) of the Second Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC), where | had the opportunity to work closdy with a talented group that included Scott Barrett,
Peter Bohm, Brian Fisher and others.™® The paper included here, “Policy Insrumentsfor Climate Change:
How Can Nationa Governments Address a Globa Problem?,” was prepared for a conference at the
University of Chicago Law School and published in The University of Chicago Legal Forum (Savins
1997b). In this paper, | observed that the theoretica advantages of market-based instruments, such as
carbon taxes and systems of tradeable carbon rights, are driking in the context of globd dimate change.
| argued that in the U.S. domestic context, grandfathered tradeable permits would probably be the
preferred gpproach (if any) in the short run, dthough revenue-neutrd carbon taxes would hold greater
promiseinthelong run. Intheinternationa context, | found that asystem of internationd tradeable permits
could provide important advantages over aternative approaches, but noted that it was difficult to imagine
an exiding internationd inditution that could administer such a system.

The second paper in Part VI investigates a central issue in the climate change debate associated
withthe Kyoto Protocol: thelikely performance of internationa greenhouse gastrading mechanisms. This
paper, co-authored with Robert Hahn, was published as a monograph by AEI Press (Hahn and Stavins

¥Thiswork was mainly of methodological significance, since the data set employed for the application was itself very
limited. Inanew project, weare devel oping amore comprehensive model of multiple categoriesof land use, and carrying
out an econometric analysiswith datafor the 48 contiguous statesfrom the Natural ResourcesInventory. Thisnew work
features a new collaboration — with Andrew Plantinga of the University of Maine — and includes the dissertation
research of Ruben Lubowski, aHarvard Ph.D. student in Political Economy and Government.

1Several papersincluded in other parts of thisvolume also relate directly to global climate policy issues, including the
set of papersin Part V on technological changein energy efficiency (Jaffe and Stavins 1994a, 1994b, 1994c, 1995), and
the final paper in Part VI on the costs of carbon sequestration (Stavins 1999).

15See: Fisher, Barrett, Bohm, Kuroda, Mubazi, Shah, and Stavins 1996.
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1999). We began by noting that virtudly al design sudies and many projections of the costs of meeting
the Kyoto targets had assumed that nations can establish an internationd trading program that minimizes
the cogts of meeting overdl gods. But one important issue had received little, if any, atention: the
interaction between an internationd trading regime and a heterogeneous set of domestic greenhouse policy
indruments. This was (and is) an important issue because the Kyoto Protocol explicitly provides for
domestic sovereignty regarding instrument choice and becauseit isunlikdy that most countrieswill choose
tradable permits as ther primary domestic vehicle.

Nations can minimize codts if dl countries use domestic tradable permit systems to meset their
nationd targets (allocate permits to private parties) and alow for internationd trades. But when some
countries use non-trading approaches such as greenhouse gas taxes or fixed-quantity standards— which
seamslikdy inlight of previous experience — cost minimization is not ensured. In those cases, achieving
the potentid cost savings of international trading will require some form of project-by-project credit
program, such asjoint implementation. But theory and experience with such credit programs suggest that
they are less likely to facilitate mgor cost savings. Thus, individud nations choices of domestic policy
ingruments to meet the Kyoto targets can substantialy limit the cost-saving potentia of an internationa
trading program. Animportant trade-off exists between the degree of domestic sovereignty and the degree
of cost-effectiveness. International permit trading remains an attractive gpproach to achieving globa
greenhouse targets. We concluded that this suggests the need for policymakersto andyzethelikely cost-
savings from feasible, as opposed to idedized, internationd policy approaches to reducing emissions of
greenhouse gases.

In the findl paper in thisvolume, published asa Climate Issue Brief by Resources for the Future,
Adam Jffe, Richard Newdl, and | examine " Energy-Efficient Technologies and Climate Change Palicies:
Issues and Evidence’ (Jaffe, Newell, and Stavins 1999). Enhanced energy efficiency occupies a centrd
role in evauating the efficacy and cost of climate change policies. Since tota greenhouse gas (GHG)
emissons are the product of population, economic activity per capita, energy use per unit of economic
activity, and the carbon intensity of energy used. Although greenhouse gas emissons can be limited by
reducing economic activity, thisoption obvioudy haslittle goped evento rich countries, let done poor ones.
Much attention has therefore been placed on the role that technological improvements can play in reducing
carbon emissons and in lowering the cost of those reductions.

Although thereisllittle debate over the importance of energy efficiency in limiting GHG emissions,
there is intense debate about its cogt-effectiveness and about the government policies that should be
pursued to enhance energy efficiency. At the risk of excessve amplification, we characterize
“technologigs’ as believing that there are plentiful opportunities for low-cost, or even *negative-cost”
improvements in energy efficiency. Technologists recognize that redlizing these opportunities will require
active intervention in markets for energy-using equipment to help overcome barriers to the use of more
effident technologies. Most economists, on the other hand, acknowledge that there are “ market barriers’
to the penetration of various technologies that enhance energy efficiency, but maintain that only some of
these barriers represent real “market failures’ that reduce economic efficiency.
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Inthisclosing essay, my co-authorsand | examinewheat liesbehind thisdichotomy in perspectives.
Ultimatdly, the veracity of different perspectivesisan empirical question and reliable empirica evidenceis
surprisingly limited. We review the evidence that is available, finding that dthough energy and technology
markets certainly are not perfect, the balance of evidence supports the view that there is less of a“free
lunch” in energy efficiency than some would suggest. On the other hand, a case can be made for the
exigence of specific inefficiencies in energy technology markets, thus raising the possibility of some
inexpengve GHG contral through energy-efficiency enhancement.

Final Words

Sdlecting the essays for this volume has permitted me to identify some common themes that have
emerged from this decade of research and writing. Firg of dl, there isa message about the vaue of
economic anayss in the relm of environmenta policy. Because the cause of virtudly dl environmentd
problemsin a market economy is economic behavior (i.e. the operation of imperfect markets tainted by
externdities), economics offers an exceptionaly va uable perspective (abeit only one of many) for viewing
environmenta problems, and a powerful st of andytica toolsfor designing and evauating environmenta

policy.

A second message is the vaue of benefit-cost andysis for helping to promote efficient policies.
Economic efficiency ought to be one of the fundamentd criteria for evaluating proposed and existing
environmentd policies and programs, athough — asthese essaysindicate— it isonly one among a set of
rlevant criteria. Despite its well known limitations, benefit-cost andlysis can be a key method for
condgtently assmilating the disparate information that is pertinent to sound decison making. If properly
done, it can be of great help to public officids as they seek to identify environmenta targets and gods.

The means governments use to achieve their environmenta goas can dso matter grestly, snce
different policy ingruments have very different implications dong a number of important dimensions,
induding the costs of abatement in both the short and the long term. Market-based instruments are
attractive dong these dimensions, dthough they have only recently become acceptablein thered world of
environmental politics and policy.

There are sound reasons why the political world has been dow to embrace the use of market-
based ingtruments for environmenta protection, including the ways economists have packaged and
promoted their idess in the past: faling to separate means (cost-effective ingruments) from ends
(efficiency); and treating environmentd problems as little more than “externdities cdling for corrective
taxes.” Much of the resistance has also been due to the very nature of the political process and the
incentivesit providesto both politicians and interest groupsto favor command-and-control methodsinstead
of market-based approaches.

But, despite this history, market-based instruments have moved center stage, and policy debates

look very different from the time when these ideas were characterized as“licenses to pollute” or dismissed
ascompletely impractical. Of course, no single policy insrument — whether market-based or conventiond

18



— will be appropriate for dl environmental problems. Which instrument is best in any given Stuation
depends upon characterigtics of the specific environmenta problem, and the socid, political, and economic
context in which the ingrument isto be implemented. Thereisno policy panacea.

Onamore persond leve, theprofessond path | havetaken offers some confirmation that research
(or at least researchers) caninfluence public palicy, but it dso illugtrates that involvement in public policy
can simulate new lines of research. The quest — both professiona and personad — that took me from
Evangon, Illinais, to SerraLeone, West Africa, to Ithaca, New Y ork, to Berkeley, Cdifornia, and finaly
to Cambridge, Massachusetts suggests astrange congistency of purpose and even of function. | find mysdlf
doing Smilar things, but in quite different contexts. From origins with my first family — my parents and
brother — to life with my second family — my wife and children, my persond and professona search has
taken me along a marvelous path that has brought me home:

We shall not cease from exploration
And the end of all our exploring

Will beto arrive where we started

And know the place for the first time.’®

Sdecting the papersfor this volume has forced me to step back to reflect on the past and to think
more clearly about the future. Looking today at the stacks of materidsin my office, | find that my current
research efforts and writing projects fdl quite conastently within the broad areas that have interested me
over the past decade, with one exception. Simmering on the back burner is a promise | have made to
mysdf to try another merger of profession and avocation: ahedonic anaysisof premium wine pricing may
be the venue for a combined study of economy and oenonomy. In the meantime, | will stick to
environmenta economics and policy.

The twenty-three essaysthat comprise this book are the product of twelve wonderful yearsonthe
faculty of Harvard' s John F. Kennedy School of Government. During thistime, | have learned more about
environmenta economics and public policy than | previoudy thought possible. | have learned from
colleagues, collaborators, sudents, friends, and — perhaps most strikingly — from daily interactions with
the inhabitants of the“red world” of public policy, individudsfrom government, privateindustry, advocacy
groups, and the press. The learning continues. And so | ook forward to another decade of more of the
same, and a decade after that, and then who knows.

15Eljot 1943.
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