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As you read this, the country is preparing for the quadren-
nial observance of a critical component of our democ-
racy—the presidential election. By spring, we should have a
clear idea of whom the Democrats will nominate to run
against President Bush. And, as the months pass, both can-
didates will begin casting about for initiatives for the next
four years.

In that spirit, researchers at Resources for the Future are
preparing for the election in their own way, compiling a set
of policy proposals and recommendations to be ready for
the president shortly after the election. These presentations,
which will be brief, three to five-page submissions, will be
collected into a book that RFF will publish and release at
that time.

By the very nature of what we do at RFF and the methods
we use to study the problems and issues we examine, our
work is often technical, requiring a specialized vocabulary
that is sometimes difficult for even a highly educated audi-
ence of non-specialists to understand.

Since I became president of RFF more than eight years
ago, one of my principal emphases has been to broaden 
the impact of our work. RFF researchers have always done
world-class academic research that has appeared in
renowned economic and academic journals. But we haven’t
always been successful in making our work known to a gen-
eral public.

We are getting better at what I call the “translation
process.” We have built a communications department that
has been active in reaching out to the policy community in
Washington, across the country, and even abroad. Indeed,
the publication you are reading now is part of our attempt
to make the relevance of RFF’s prodigious output more
accessible to policymakers and others interested in public
policy—not only legislators and government administra-
tors in Washington, DC, but also public officials at the state

and local levels. Beyond that, we want to make our ideas
known to the broader community of environmental advo-
cates, to the media, and to businessmen and women who
can make better informed decisions as a result of our
research here at RFF.

This book will be something of a departure for us, but
also a continuation of our contribution over the past 50
years to the public dialogue. We pride ourselves on being a
detached and objective institution that observes and makes
calls without regard to who is playing. This effort will not
change that posture. RFF is not becoming an advocate; 
neither the institution nor the researchers will be lobbying
on behalf of their proposals. What is different is that we
are asking individual researchers to put their policy recom-
mendations on the table and to draw inferences based on
their research and accumulated expertise, to reach what
they see as the logical conclusions of their work. We hope
that others will discuss these ideas and give them serious
consideration.

We don’t expect that our publication will hit the best-
seller lists—especially since we will be giving it away to the
next administration and to other elected offcials—but we
do hope to inform and educate a broader community and
in that way help improve not only the quality of the public
debate but the decisions that emerge from it. �

From the President

Making Our Ideas Known to the Broader Community paul r. portney
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In 1998, after 13 years of legal
back-and-forth, the Supreme
Court of India ordered that all

public passenger vehicles in Delhi
run on compressed natural gas
(CNG). Five years later, the court’s
order has had an apparent signifi-
cantly positive impact on pollution
levels in Delhi.

The court’s order has not been
without its critics. However, its deci-
sion has sparked interest among envi-
ronmental advocacy groups in
countries throughout Asia that are
frustrated with halting implementa-
tion of environmental laws and poli-
cies in their countries, many of which
are beset by crippling levels of air pol-
lution. They want to understand how
Delhi improved its air quality and
whether they can replicate that expe-
rience at home.

The broader question we would
like to consider is, what is a reason-
able way to jump-start environmental
protection where it has been para-
lyzed or stalled? We suggest that
greater progress might be achieved
by taking a closer look at what is
really going on in the developing
world, to find examples of programs
that are fighting the trend and
achieving their goals. Along with
researchers at Jawaharlal Nehru
University, we are studying the devel-
opments in Delhi to determine
whether their experience is a unique
solution for a particular city and

country or whether it can be repli-
cated elsewhere.

In order to do that, we first have to
reconstruct what happened: retrace
the steps that led up to the court’s
order, understand how the court
arrived at its decision, identify the
institutions that supported the court,
analyze the role played by the execu-
tive and legislature in this affiair,
define the role of the court in Indian
society, and determine the basis of its
authority. In short, we have to under-
stand and describe the context in
which the decision was made and
implemented.

We think this project has impor-
tant lessons both for other countries
and for the international donor and
development institutions that offer
advice, counsel, and imperatives to
developing countries to “clean up
their act.”

Although theoretically “better”
solutions than the CNG mandate were
proposed, we are examining whether
the solution the court chose was the
best possible, given the constellation
of circumstances that constitute real-
ity on the ground. The Indian
Supreme Court’s decision reflected
the court’s awareness that if it chose
increasingly cleaner diesel as the fuel
of choice—a fuel that was attractive
for a variety of reasons—drivers could
easily have sabotaged the decision by
adulterating the fuel with cheaper
kerosene after filling their tanks at
sanctioned filling stations. CNG
allows for no such evasion.

In addition to examining the deci-
sion, we also are studying the implica-
tions for Indian democracy. The
Indian Supreme Court enjoys wide-
spread respect in India and that
partly explains its authority. We will
be exploring questions such as: What
is the impact on a court’s authority
when it intervenes as it did in Delhi?
Was the court acting in accordance
with democratic principles or as a
kind of superlegislature and execu-
tive? And, what are the long-term
implications of the court’s action for
the power and authority of the other
branches of government?

Visit www.rff.org/clearingtheair to
learn more about this project. �

RFF Scholars Evaluating Delhi’s Switch to

CNG Auto Fuel as Model for Change

Ruth Bell, Urvashi Narain, and David Simpson
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Substantial improvement in agri-
cultural productivity is essential
for achieving food security and

reducing chronic rural poverty in
many developing countries, especially
in sub-Saharan Africa, according to a
new RFF Report by Senior Fellow
Michael R. Taylor and Research Asso-
ciate Jerry Cayford. Modern agricul-
tural biotechnology has the potential
to solve some of the basic productivity
problems (such as insect control and
drought) that plague the millions of
small-scale farmers the backbone of
African agriculture. 

However, the U.S. and European
countries that have developed these
tools closely guard them behind a
thicket of overlapping patents that
hinder access by developing countries.
For example, there are 70 different
patents and licenses that guard vita-
min A-enriched “golden rice,” which
could prevent childhood blindness
caused by the lack of that nutrient.

In American Patent Policy, Biotechnol-
ogy, and African Agriculture: The Case
for Policy Change, the authors analyze
both the formal U.S. patent system
and U.S. patent policy in the interna-
tional arena to look at how current
policies could be adapted to improve
access without undercutting the inno-
vation incentives patents now provide.

American patent policy needs
greater flexibility to give African
farmers access to modern biotechnol-
ogy, Taylor said, speaking at an RFF

seminar in December. Obviously,
patent policy is neither the direct
cause nor the sole solution to hunger
in Africa, he said. The achievement of
food security is a complex social, eco-
nomic, and political problem that is
affected by a host of U.S. policies and
programs, including  food aid, agri-
cultural subsidies, and trade barriers
that create an unlevel playing field.

Agricultural biotechnology as a
tool for providing food security in
sub-Saharan Africa carries particular
weight, however, because the region
was largely bypassed during the
“Green Revolution” of 40 years ago
that brought genetically improved
seed stock, fertilizer, and irrigation
methods to developing countries
throughout southeast Asia. 

Public knowledge about critical
concepts, such as germplasm, is be-
coming increasingly privatized, said
Donald Kennedy, editor of the jour-
nal Science and president emeritus of
Stanford University, who also spoke at
the seminar. The knowledge “com-
mons” has become more of an anti-
commons, he said. 

The report finds that the holders
of biotech patents rarely have econo-
mic incentive to use these processes
and gene traits for the benefit of
farmers in developing countries. To
reach them, the authors said, technol-
ogy will usually have to move through
public or public-private agencies, a
necessity for which current American
policy makes little provision. 

The United States and other indus-
trialized nations are leading a cam-
paign to establish uniform patenting
standards and practices worldwide,
despite widely differing conditions af-
fecting technology development and
transfer, especially in developing
countries. The authors argue that the
United States should support devel-
oping countries in exercising the flex-
ibility they already have under the

World Trade Organization’s Agree-
ment on Trade-Related Aspects of In-
tellectual Property to devise patent
systems that meet local needs. Ameri-
can patent law and policy can be
changed, they say, to provide poor
countries better access to patented
know-how without diminishing incen-
tives for invention or creating direct
competition with American patent
holders. �

American Patent Policy, Biotechnology,
and African Agriculture is available on
the RFF website at www.rff.org/Patent
Policy.cfm.

Changing U.S. 

Patent Policy Could

Bring Food Security

to Africa

Michael R. Taylor and Jerry Cayford
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Lesli A. Creedon has been appointed vice

president for external affairs. She has served

as RFF’s director of development since 1999

and corporate secretary since 2001. During

that period, she led RFF’s 50th anniversary

campaign, which raised over $24 million, in-

cluding the establishment of four endowed

chairs. In addition to her fundraising and

board responsibilities, she now will also

manage RFF’s communications strategy and

outreach efforts.

“Lesli Creedon has improved everything

in which she’s been involved at RFF. Working

with Jonathan Halperin and the other mem-

bers of RFF’s excellent communications

team, they will build on the progress we’ve

made and make RFF’s research even more

accessible and valuable to those in the pol-

icy process,” RFF President Paul Portney

said.

Prior to joining RFF in 1999, Creedon

worked at the Brookings Institution for sev-

eral years, most recently as director of the

Brookings Council. She has also held strate-

gic development positions at the Aspen In-

stitute and the Economic Policy Institute in

Washington. She is a graduate of Miami Uni-

versity with a degree in economics, political

science, diplomacy, and foreign affairs. �

Creedon Named RFF Vice

President for External Affairs
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Since its launch at RFF in
February 2003, the Food Safety
Research Consortium (FSRC)

has been developing a model to rank
the public health impact of specific
foodborne hazards. The model serves
as a tool for analysts to better under-
stand which food/pathogen combina-
tions have the largest impact on pub-
lic health. For example, should we be
more concerned about Salmonella in
chicken or E. coli in beef?

The project team, comprised of
RFF, the University of Maryland, and
Iowa State University, rolled out the 
model to the stakeholder community
at a conference hosted by RFF 
in September. The project has been
supported by a grant from The
Robert Wood Johnson Foundation
and conference presentations can 
be viewed on the FSRC website at
www.rff.org/FSRC. 

Foodborne hazards are a much
larger, more insidious threat than
most of us realize: the Centers for
Disease Control and Prevention
(CDC) estimates that there are 76
million foodborne illnesses each year,
with an associated 325,000 hospital-
izations and 5,000 deaths. In addition
to the sheer numbers of those
affected, the challenge of food safety
is that it is a dynamic and evolving
problem. The old-fashioned para-
digm in which the majority of meals

were prepared at home from a rela-
tively limited list of foodstuffs has
become a thing of the past. Today,
many more meals are eaten away
from home in restaurants or fast food
establishments, and the globalization
of the food supply has afforded us a
variety and availability of food that is
historically unprecendented. With
these emerging food trends come
new issues in food safety.

But what would a more science-
and risk-based food safety system look
like? The FSRC is working to create a
picture of such a system through the
formulation of tools that will help
policymakers design and manage a
more efficient food safety system. The

risk-ranking model represents the
first phase of research to develop
such decision tools, and future plans
of work include the development and
integration of models to prioritize
opportunities to reduce risk and allo-
cate resources accordingly. The
FSRC’s comprehensive program of
work requires a new approach to
understanding the food system as a
whole and the interaction of factors
all across the system that can con-
tribute to the causation and preven-
tion of foodborne illness.

Addressing this need for a new ap-
proach, the FSRC’s founding mem-
bers are an interdisciplinary group of
institutions and researchers that in-
clude the following: the Center for
Food Safety at the University of Geor-
gia; the Department of Epidemiology
and Preventive Medicine at the Uni-
versity of Maryland School of Medi-
cine; the Food Marketing Policy Cen-
ter at the University of Massachusetts,
Amherst; the Institute for Food Safety
and Security at Iowa State University;
the Western Institute for Food Safety
and Security at University of Califor-
nia, Davis; and RFF. Recently, the con-
sortium welcomed a new member to
the group, The National Food Safety
and Toxicology Center at Michigan
State University, which complements
the other member organizations and
the work of the FSRC.

Through this collaboration, the
FSRC has already started its next
phase of work supported by a grant
from the U.S. Department of
Agriculture’s National Integrated
Food Safety Initiative. The new proj-
ect aims to develop a conceptual
framework for identifying and evalu-
ating opportunities in the food system
(farm to table) for interventions that
will reduce the burden of foodborne
illness. �

Jody Tick is an RFF research assistant.

The Food Safety Research Consortium

Rolls Out New Risk-Ranking Model

Jody Tick
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Keeping One Row
Ahead of the Bugs

Ramanan Laxminarayan
and Carolyn Fischer

T H E  E C O N O M I C S  O F  P E S T  R E S I S TA N C E  T O  T R A N S G E N I C  C R O P S

The fight against agricultural pests that destroy crops and reduce yields is as old as agricul-
ture itself. In the 21st-century variant of this fight, humans have called in biotechnology. Some
commercial varieties of corn, soybean, and cotton, among other crops, have now been engi-
neered to express a protein of Bacillus thuringiensis (or Bt), a soil microbe that can kill cater-
pillars and other agricultural pests while being apparently harmless to humans and other
nontarget species. Bt has been used in foliar sprays for more than four decades, mostly in or-
ganic farming. Now, with rapidly expanding acreage of Bt crops and widespread exposure of
pests to the Bt toxin from commercial agriculture, resistant strains of pests may develop.

Resistance evolves in the following way. Initially, resistance genes occur at extremely low
frequencies in the pest population because they are not essential to the species’ survival. Once
exposed to a pesticide, however, individual pests that do not possess the resistance gene are
killed while the few with the gene survive. Over time and with repeated exposure to the toxin,
the proportion of resistant pests becomes significant, reducing the effectiveness of the pes-
ticide. This problem of resistance complicates any effort to control a biological organism
through chemical or biochemical methods. This is particularly important in the case
of pest-resistant transgenic crops: the rapidly expanding share of genetically
modified (GM) crops in agriculture worldwide creates greater potential for sys-
temwide damage if these crops fail against pests.

Economic Costs of Resistance

Since pest resistance to Bt has yet to be detected, the economic impact of resist-
ance to Bt is not measurable. However, estimates for other pesticides may offer
some indication of what could lie ahead. According to a recent article in Science,
each year in the United States the cost of new pesticides to combat resistant pests runs
about $1.2 billion, and the cost of pest damage to the food industry ranges between $2 bil-
lion and $7 billion. These cost estimates do not include environmental damages associated
with increased pesticide use.

From a societal perspective, estimating the costs of pest control measures is further con-
founded by two additional factors that are external to the individual grower: increased use
of Bt crops by any single grower engenders pest resistance, harming all growers, and use of
these measures also reduces the pest population, which benefits all growers. Consequently,
it is difficult to conclude simply from current levels of pest resistance whether past pesticide
use has been optimal.
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An important cost of resistance may come in the form of
having to invent new technologies to replace those that are
no longer effective. It is reported that developing a genetically
modified Bt plant variety can take 6 to 12 years and cost $50–
$300 million. However, without a proper assessment of the
costs of resistance and the benefits of using Bt crops, it is diffi-
cult to assess whether the current rate at which technologies
are being “depleted” is, from a societal perspective, efficient.

Refuge Strategies

In anticipation of the potential pest resistance to Bt technol-
ogy, the U.S. Environmental Protection Agency (EPA) has re-
quired seed companies to ensure that farmers plant a certain
proportion of their fields with a non-Bt variety (to provide a
“refuge” where Bt-susceptible pests can survive). Refuges al-
low for interbreeding between pests that may have developed
resistance to Bt and pests that remain susceptible to Bt but
feed on the non-Bt crop (to dilute the resistance gene in the
total population). Additionally, the strategy calls for a level of
Bt toxin in the crop that is more than 25 times the concen-
tration required to kill susceptible larvae (to make it difficult

for the resistance gene to overcome the effect). Similar reg-
ulations have been imposed in Canada, which require that
non-Bt corn be planted within a quarter-mile of the farthest
Bt corn in a field.

In the past five years, the socially optimal refuge size and
the current refuge requirements have been widely debated.
While industry and farmer groups have argued for smaller
non-Bt refuges than the currently mandated 20%, environ-
mental groups are fighting for refuge requirements as large
as 50% of cultivated acreage.

Current refuge requirements are based on fairly rigid as-
sumptions: Bt crops dominate the marketplace and pests
stay fixed in one locale. But when market penetration is as-
sumed to be less than complete and pests are considered to
be mobile, then non-Bt fields can operate as natural refuges
for Bt-susceptible pests. In fact, high pest mobility and low
market penetration can be substitutes in managing pest re-
sistance, and when the rigid assumptions are relaxed, the
optimal refuge level for Bt fields is considerably smaller
than 20%.

The possibility that stringent refuge requirements could
result in lower compliance also must be considered. Farmer
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cooperation depends on the costs of growing an appropri-
ately designed and sized refuge crop. One study from Kansas
showed that the marginal cost of a 20% refuge requirement
was fairly small. As one might expect, the cost to the farmer
was greater for a 20% non-Bt (but sprayed) refuge, when
compared with an unsprayed refuge of the same size.

Nevertheless, according to a survey by the National Corn
Growers’ Association, although 90% of farmers said they fol-
lowed the rules in 2000, only 71% could accurately state the
required sizes and locations of the refuges, suggesting that
29% may not have been in compliance. And with increased
plantings of Bt corn, few natural non-Bt refuges may re-
main.

Incentives for Compliance

The challenge, then, is to design incentives that encourage
farmers to invest in socially desirable refuge strategies. Sev-
eral mechanisms may offer alternatives to mandatory refuges.
For instance, a “resistance user fee” levied on GM seeds would
make growers bear the social cost associated with pest resist-
ance. This user fee could be calibrated to the density of Bt
crops in the area and could be used to set up common refuge
areas or be used to pay some farmers to grow only non-Bt
crops. A similar option would allow growers to pool their non-
Bt refuge areas or jointly pay a single farmer to grow only
non-Bt crops as long as these refuges satisfy biological re-
quirements for spatial proximity to the Bt crops. An alterna-
tive strategy may be to subsidize seed mixtures that contain
both GM and non-GM varieties and may be suited to pests
which tend not to move very much.

Yet another mechanism is one that uses tradable refuge
“permits.” The concept recalls tradable performance stan-
dards under the Clean Air Act and could be applied in areas
of monoculture by fixing the maximum share of acreage that
could be committed to Bt crops. Growers that focus on non-Bt
crops would receive refuge permits that could then be bought
by growers of Bt crops who don’t plant their own refuges.

Ideally, refuge policies would encourage farmers to opti-
mally manage for resistance on their farms. Large farmers,
which suffer more of the resistance problems directly, may
have a greater incentive to manage for resistance without ex-
ternal motivating factors than smaller farmers, since they may
bear a relatively larger proportion of the burden of resistance
that their farming practices may create. A survey of Bt corn
growers in Ontario found that farmers living in areas of
higher pest infestation were more likely to use Bt corn. Such
areas are more likely to see resistance developing and conse-
quently require greater adherence to resistance management
strategies.

Regulating a Monopoly?

Some economists, however, have questioned whether refuge
regulations are required at all. Since Monsanto is a monop-
olistic owner of the Bt technology, it may have more incen-
tive for ensuring that growers are scrupulous in planting
refuges—thereby ensuring that their seed value is main-
tained—than if there were a competitive supply of GM seeds.
Under certain conditions, this incentive may actually en-
courage an even greater level of effort on refuges than is so-
cially optimal. That is, one would expect to see refuges being
grown even if EPA did not mandate them because the seed
company can ignore the cost of growing refuges as long as its
customers can grow a profitable crop.

Recent theoretical research suggests that the level of care
that Monsanto would exercise in the use of its Bt technology,
relative to the socially optimal level of care, depends on the
availability of future, alternative Bt technologies. If it had no
backup technology available to replace the current one when
it was exhausted, Monsanto would behave more conserva-
tively than would government policymakers in ensuring that
resistance management plans were implemented carefully.
One could then argue for less regulatory stringency. How-
ever, if alternatives are being readied, Monsanto should be
more likely to care less about resistance than policymakers
and even be eager to move on to future revenue sources.

Innovation as a Response

The economic value of refuge strategies to society is largely
determined by the availability of substitute technologies. The
current pest control technology based on the Bt toxin, is it-

Although 90% of farmers said 

they followed the refuge rules 

in 2000, only 71% could accurately 

state the required sizes and 

locations of their refuges, 

suggesting that 29% may not have

been in compliance.



self a replacement for older methods based on pyrethroids,
which were becoming obsolete because of growing pest re-
sistance. Firms that sell pest control compensate for this ob-
solescence by investing in research. In anticipation of
resistance to today’s Bt cotton, Monsanto has developed Boll-
gard II, which codes for two Bt proteins with different modes
of action. The advantage of a “stacked” gene technology is
that pests would have to develop resistance to two proteins,
the probability of which is far lower than that of developing
resistance to a single protein.

But can we count on the private sector to provide an ade-
quate technological response to the resistance problem? Con-
sider the case of resistance to antibiotics. For many years,
physicians freely used the available antibiotics in the belief
that pharmaceutical companies would continue to develop
new ones. However, the widespread resistance to existing an-
tibiotics increases the probability that any new drug will be
ineffective shortly after its introduction, and this cross-resis-
tance makes the return on investment risky. Although this
does not yet appear to be the case for Bt crops, it may not be
an unlikely scenario in the future.

Similarly, estimates of the resistance-related costs of with-
drawing organophosphates from apple farming might be too
low if there is significant cross-resistance between old and
new pesticides. Moreover, the costs of introducing new pesti-
cides have increased dramatically with each generation of
pesticide.

The patent system, of course, is intended to encourage
new technologies. When pesticide resistance is a recurring
problem, however, a seed company faces two considerations
that work in opposite directions. On the one hand, a prod-

uct could be made obsolete by resistance if a firm sells too
much, and on the other hand, it could be made obsolete by
a competitor’s new product before the firm has recovered the
research costs. Under such circumstances, the standard
patent duration of 17 years may be too short to give the firm
suffcient incentive to care about resistance: its product will
become obsolete regardless.

A final consideration is whether a firm that holds a mo-
nopoly would introduce sufficient variety in technologies to
ensure that the selection pressure on any single technology
does not result in rapid evolution of resistance. The monop-
olist must choose between introducing all GM crops up front,
which would be socially beneficial, or staggering them, which
has two advantages to the firm: it can engage in price dis-
crimination through intentional obsolescence of the older
technology, and it enjoys no reward for introducing variety—
failure is actually the desired outcome because it forces cus-
tomers to buy the next generation of seed. The way to get
around this is to encourage innovation in new methods of
pest control.

The value of new GM crops is lowered to the extent that
resistance to current varieties implies more rapid evolution
of resistance to new varieties. As with antibiotics and
human health, a balanced approach between management
of existing Bt technologies while searching for substitute
technologies may be desirable. �

Ramanan Laxminarayan and Carolyn Fischer are RFF fellows. Laxmi-

narayan’s research centers on the emerging field of “resistance economics,”

which involves using economic analysis to develop policy responses to bio-

logical resistance in the context of antibiotics and antimalarials in public

health and pesticides and transgenic crops in agriculture. Fischer’s work

deals with policy choices for addressing long-term environmental and resource

problems, such as reducing emissions of greenhouse gases, depleting resources

like fossil fuels, and antibiotic effectiveness.
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P
olicymakers around the world are planning inter-
national environmental commodities markets in-
tended to forestall climate change, slow biodiver-
sity decline, and tackle other global environmental
problems. The European Union, for example, is
developing a regional market for carbon dioxide

emissions to meet targets set under the Kyoto Protocol. Some
U.S. state governments, ignoring the Bush administration’s
position on climate change agreements, want to integrate
their emissions trading systems into a global market for
greenhouse gases.

The proposed market strategies would create incentives
for producers and consumers to make better use of natural
resources. The approach gives producers flexibility to meet
regulatory standards that protect human health and ecolog-
ical systems. But since the road from policy prescription to
actual market solution is full of pitfalls, it is useful to analyze
the implementation of existing market-based programs and
extract lessons for the future.

Although it receives relatively little attention, a crucial fac-
tor in the success of the U.S. sulfur dioxide trading pro-
gram—the mother of all market-based environmental
policies—turns out to be information and communication

technologies and electronic monitoring systems. Information
technology can reduce the operational transaction costs of
an emissions trading system. By handling vast amounts of in-
formation efficiently, information systems permit accurate
tracking of emissions and allowance accounting to ensure
compliance. Furthermore, Internet access to regulatory in-
formation increases the transparency and accountability of
market-based environmental management.

Policy on Paper

Title IV of the 1990 U.S. Clean Air Act Amendments, de-
signed to address the acid rain problem by controlling sulfur
dioxide (SO2) emissions, presented an implementation chal-
lenge. The mandate to the U.S. Environmental Protection
Agency (EPA) was to create a market-based approach to air
quality management, now known as the cap-and-trade system.

The resulting Acid Rain Program set a predetermined cap
on overall SO2 emissions while allowing trading of entitle-
ments among pollution sources and other interested parties
to meet this standard in a cost-effective manner. The creation
of allowances—quasi-property rights for emissions—prom-
ised gains by allowing the free trade of these permits, thus in-
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troducing flexibility for electric utilities burning fossil fuels
in complying with regulations.

By 1994, a fairly robust environmental commodities mar-
ket in SO2 allowances had taken shape. The Chicago Board
of Trade runs EPA’s annual auction of a small percentage of
allowances, which generates valuable price information. How-
ever, the vast majority of allowances are traded in an over-the-
counter secondary air pollution allowance market. The SO2

emissions market is regarded as efficient and has been char-
acterized by reasonably good liquidity.

In short, the Acid Rain Program led to the development
of a functioning market with low transaction costs, price
transparency, and extensive trading activity. When in 1999,
EPA Acid Rain Division became the Clean Air Markets Divi-
sion (CAMD), the new name reflected the extent to which air
quality management in the United States was now supported
by emissions trading.

Implementation Challenges

Markets depend on information. While designing the Acid
Rain Program in 1990, EPA administrators decided to reduce
regulatory uncertainty by abandoning such past practices as
certification of electric utility compliance plans and requir-
ing detailed facility-specific permits—processes that in-
creased transaction costs and discouraged trading. However,
those mechanisms had been used to ensure compliance with
environmental standards and new mechanisms would have to
be found. The challenge was to maintain the environmental
credibility of the emissions trading program while program
participants expanded in number and increased demand for
market exchanges. The Acid Rain Program forgoes the need
to obtain government approval of compliance technologies
and strategies and focuses on environmental results through
stringent measurement of emissions at each source. It is
therefore simpler than its predecessor, reducing transaction
costs and encouraging market development.

To function, the Acid Rain Program needed information
management systems to track allowance transactions and
monitor actual emissions. Fortunately, technological ad-
vances in information technology allowed EPA to design a sys-
tem that would reduce costs both for government regulators
and for traders by limiting intervention once Congress had
set the environmental goal.

Now, after more than a decade of implementing the Acid
Rain Program, EPA administrators say that their main task
consists of two activities: processing huge amounts of infor-
mation and disseminating huge amounts of information.
EPA’s CAMD has become an emissions and allowance “ac-
countant,” in charge of managing information and process-

ing it for compliance purposes. Emissions and allowance in-
formation also needs to flow back to producers, to make the
allowance market efficient and build credibility in the emis-
sions trading approach. According to Joe Kruger, EPA’s chief
of the Market Policy Branch, “Without recent advances in in-
formation technologies, these activities would be consider-
ably more diffcult, if not impossible.”

The Essential Digital Infrastructure

Information technology is what has made the SO2 emissions
trading program work. It reduces paperwork and filing costs,
and provides public information online through its database
registries, making the system transparent and credible as well
as permitting electronic reporting, verification, and process-
ing of emissions data. Furthermore, it stretches administra-
tive resources so that the program can cost-effectively cover
a larger universe of sources.

The key elements based on information technology that
have been particularly crucial are the allowance tracking
system (ATS), the emissions tracking system (ETS), and the
continuous emissions monitoring systems (CEMS). These
components facilitate regulatory compliance, assist in al-
lowance market development, and allow public access to
emissions data.

Allowance Tracking System. ATS was developed as the central
registry of allowances used for compliance with the Acid Rain
Program. 

There are various companies in the private sector that
track and disseminate allowance price information for emis-
sions trading markets. In contrast, EPA’s ATS tracks transfers
of allowances between accounts held by sources and others.
Sources that wish to use allowances for compliance must hold
them in these accounts.

In addition to its role in compliance, ATS provides a frame-
work for categorizing transactions of SO2 within the program
that is useful in understanding the allowance market. It pro-
vides details of all private allowance transfers reported, en-

The concept of a market 

in emissions allowances was 

attractive in theory, 

but information technology

made it happen.
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abling researchers, market participants, and others to dis-
tinguish between “real trades” and those that are only inter-
nal administrative transactions between a firm’s different
emissions sources. There is no regulatory component in this
process of categorization; it is conducted to learn more about
environmental markets development. Companies are not re-
quired to report allowance transfers unless they will use them
for compliance.

ATS makes possible more efficient transaction recording
processes during the annual reconciliation period in which
sources must hold a quantity of allowances equal to or
greater than the amount of SO2 emitted during that year.
When the program began in 1995, the rules allowed up to
five days to process records because all communications were
sent by mail. By 1997, EPA was processing 89% of the trans-
actions in just 24 hours. Today, about 80% of transfers are en-
tered online via the Web by the sources themselves.

Emissions Tracking System (ETS). Although timely allowance
transfers are one piece of compliance, the emissions track-
ing component is probably more important. EPA’s Janice
Wagner, chief of the Market Operations Branch, which runs
the allowance trading mechanism’s data systems, calls ETS
“the backbone of the program.” All quarterly reports are now
submitted electronically to ETS, allowing the agency to per-
form automated data processing to ensure compliance while
making the results available to the public. Using the ETS
mainframe software, EPA checks utilities’ quarterly reports
of emissions and automatically sends a score in an “instant
feedback” report. If necessary, EPA contacts the utilities to
resolve data problems.

Continuous Emissions Monitoring Systems. CEMS are me-
chanical devices that sample, analyze, measure, and record

emissions on a continuous basis. Each emissions unit must
install continuous monitoring equipment and report its
emissions regularly.

This technology has provided credibility and facilitated
the emergence of a relatively effcient market for SO2 al-
lowances, despite the expense of deploying the monitoring
system—an average annual cost of about $124,000 per unit
(including operating and capital costs). Capital and operat-
ing costs of CEMS amounted to 7% of total observed com-
pliance costs in 1995. The estimated total additional cost is
not insignificant—$48 million to $54 million—but the pay-
off is high-quality data and documentation of early environ-
mental benefits from emissions reductions. According to the
EPA, these data are the “gold standard” that backs up the cur-
rency of emissions allowances.

Measurement tools are essential for accurately quantifying
the pollution commodity being traded and that accuracy in
turn promotes smoothly operating markets and environ-
mental integrity. The CEMS requirement thus instills
confidence in the market-based approach by verifying the ex-
istence and value of the traded allowance.

In 1995, American Electric Power Company submitted its
emissions data to EPA via modem. Soon other utilities—
Georgia Power, Allegheny Power, and Grain Island Power—
followed. CEMS sent emissions data to a utility’s computer
system, which then compiled it for submission to EPA on a
quarterly basis. An EPA software program was developed to
assist utilities in preparing, reviewing, and submitting their
quarterly reports. This software allows users to check the for-
mat and completeness of quarterly reports before submis-
sion, and utilities then submit the reports electronically to
EPA’s computer center. Since virtually all companies in-

Source: EPA CAMD (2002)
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cluded in the SO2 allowance-trading program submit emis-
sions data electronically over the Internet, these processes
have been considerably streamlined in contrast to the older
dial-up modem data transmission system.

Annual Reconciliation. At the end of each calendar year, EPA
compares the number of tons emitted with the allowance
holdings of the utility unit to ensure that it is in compliance.
Units not in compliance pay a stiff penalty for every ton they
emit for which they don’t hold an allowance. They are also re-
quired to relinquish allowances in the amount of the excess.

Public Access to Data. EPA’s data system now serves as an
emissions data repository for SO2, nitrogen oxides (NOx),
and carbon dioxide (CO2), by source, from the utility indus-
try. The SO2 and NOx emissions data may also help states de-
sign programs to comply with the National Ambient Air
Quality Standards provisions of the Clean Air Act for SO2,
ozone, and particulate matter. While the CO2 data being col-
lected by ETS only cover the electric power sector, these data
will help in the creation of a valuable emissions inventory
database for assessing the nation’s progress in stabilizing
greenhouse gases. Finally, although the ETS and ATS have
historically been different systems, they will increasingly be
integrated as EPA reengineers its data management systems.

International Implications

The U.S. SO2 allowance trading program demonstrates that
when emissions are capped and accurately measured, an
efficient market can develop and the costs of meeting envi-
ronmental goals can be reduced. Underlying the entire
process are electronic monitoring devices, information sys-
tems, and Internet communications.

Information technology has become an important tool

helping regulators overcome the asymmetry of incentives be-
tween themselves and industry: firms have no incentive to
provide information to the regulator about the industrial
processes being regulated. EPA administrators believe that
digital processing changed regulators’ role from inspecting
compliance choices to measuring results and tracking emis-
sions and allowances—a less costly duty that depends on cred-
ible and precise information flows on both pollution
emissions and allowance transfers.

Although the extent of the gains from trade derived from
the program and its efficiency effects are still debated, to EPA
administrators the steady decline in the cost of reducing a ton
of SO2 is proof of the cost savings attributable to the system.
From their perspective, the Acid Rain Program is a success:
emissions are down by millions of tons, utilities are fully com-
pliant, and trading activity follows an upward trend.

Lessons from implementation of cap-and-trade programs
in the United States as well as continued technological
progress, such as the possibility of combining remote-sensing
technologies in monitoring systems with nanotechnology and
global positioning systems, can support the development of
more ambitious market-based environmental policy applica-
tions.

In the case of developing an international emissions trad-
ing mechanism, however, such an arrangement would have
to undergo its own process of institutional evolution to be-
come a credible and cost-effective solution to greenhouse gas
emissions. In particular, an international greenhouse gas
market must provide certainty and transparency in its ex-
change mechanisms and also address the more challenging
economic, technical, social, and political dimensions of the
international environmental policymaking context. Infor-
mation communication technologies and modern monitor-
ing systems will certainly be a critical part of this effort. �

Blas Pérez Henríquez is executive director of the Center for Environ-
mental Policy in the Goldman School of Public Policy and assistant
dean, Executive and International Programs, at the University of Cal-
ifornia, Berkeley. His research focuses on the intersection of policy, mar-
kets, and the use of information technologies to improve policymaking.
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Economic Incentives 
versus

Command and Control
WHAT’S THE BEST APPROACH FOR SOLVING ENVIRONMENTAL PROBLEMS?

Winston Harrington and Richard D. Morgenstern

Now, decades after the first environmental laws were
passed in this country, policymakers face many choices

when seeking to solve environmental problems. Will taxing
polluters for their discharges be more effective than fining
them for not meeting certain emissions standards? Will a reg-
ulatory agency find it less costly to enforce a ban or oversee
a system of tradable permits? Which strategy will reduce a
pollutant the quickest?

Clearly, there are no “one-size-fits-all” answers. Many fac-
tors enter into the decision to favor either policies that lean
more toward economic incentives (EI) and toward direct
regulation, commonly referred to as command-and-control
(CAC) policy. Underlying determinants include a country’s
governmental and regulatory infrastructure, along with the
nature of the environmental problem itself.

Even with these contextual factors to consider, we thought
it would be useful to compare EI and CAC policies and their
outcomes in a real-world setting. To do this, we looked at six
environmental problems that the United States and at least
one European country dealt with differently (see box on 
page 14.) For each problem, one approach was more of an EI
measure, while the other relied more on CAC. For example,
to reduce point-source industrial water pollution, the Nether-
lands implemented a system of fees for organic pollutants

(EI), while the United States established a system of guidelines
and permits (CAC). It turned out, in fact, that most policies
had at least some elements of both approaches, but we cate-
gorized them as EI or CAC based on their dominant features.

We then asked researchers who had previously studied
these policies on either side of the Atlantic to update or pre-
pare new case studies. We analyzed the 12 case studies (two
for each of the six environmental problems) against a list of
hypotheses frequently made for or against EI and CAC, such
as which instrument is more effective or imposes less admin-
istrative burden.

The Evolution of CAC and EI

Only recently has it been possible to find enough EI poli-
cies to carry out a project such as this. Until about 15

years ago the environmental policies actually chosen were
heavily dominated by CAC approaches. In the United States,
the 1970s saw a great volume of new federal regulation to pro-
mote environmental quality, none of which could be charac-
terized as relying heavily upon economic incentives. Since
then, however, there has been a remarkable surge of interest
in EI approaches in environmental policy. Since the late
1980s, whenever new environmental policies are proposed, it
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is almost inevitable that economic incentive instruments will
be considered and will receive a respectful hearing.

The reasons for the newfound popularity of EI policies are
unclear. Perhaps it is due to the growth in awareness of eco-
nomic incentive approaches among policymakers and policy
analysts over the 20 years between 1970 and 1990. In the
1970s these approaches were generally unfamiliar to those
outside the economics profession. 

Another possibility is the emergence of tradable emissions
permits in the late 1970s. Before then, the main EI alterna-
tive to the regulatory policies being implemented was a per-
unit tax on pollution (sometimes referred to as an effluent
fee). By the 1980s the policy community was generally aware
of a “quantity-based” EI alternative—tradable emission per-
mits—that seemed to provide the same assurances of the
achievement of environmental goals that were offered by
CAC approaches.

A third possible cause is the widespread disappointment
with outcomes of the CAC regulations adopted in the 1970s.
The nearly limitless variety of American industries and in-
dustrial processes required the EPA to write very detailed and
complex regulations, but despite these efforts, the Agency
faced a raft of legal challenges. Regulatory complexity com-
bined with litigiousness delayed the implementation of most
regulations far beyond the schedules envisioned by Congress.
In other words, much of the enthusiasm for EI could be at-
tributed to disenchantment with CAC.

The Two Sides of the Pond

It is worth underscoring some differences between the
United States and Europe that serve as a backdrop to pol-

icy decisions and implementation.
First, of course, we are comparing a single federal system

in the United States with the many countries of the European
Union (EU). Beginning in the late 1960s, environmental pol-
icymaking became centralized in the United States. In Eu-
rope, each country has adopted policies according to its own
timetable, generally beginning in the late 1960s in the wealth-
iest nations and sweeping south and east to the former Soviet
empire by the 1990s. Environmental policy in Europe is now
a mix of country-specific and EU-wide measures, which these
cases reflect.

Second, there are major differences between the United
States and Europe in the extent of pre-regulatory studies un-
dertaken. Because of the U.S. requirement on agencies like
the U.S. Environmental Protection Agency to conduct a Reg-
ulatory Impact Analysis before taking action, substantially
more information was available about the hoped-for benefits
of U.S. policies. A further issue concerns the greater reliance
on taxes for regulatory purposes in Europe compared to the
United States. A number of European nations use such
taxes—sometimes combined with incentive-compatible re-
bate schemes—to achieve environmental objectives.

In the United States, environmental taxes are virtually non-
existent. Overall, despite these various differences in ap-
proaches, we were not able to discern clear differences in reg-
ulatory outcomes across the Atlantic: in some cases one or
more European nations acted sooner or more aggressively to
address environmental problems while in other cases the
United States acted sooner or more aggressively.

Testing the Hypotheses

Since the 1970s, when western countries began forming
comprehensive environmental policies, there has been a

good deal of speculation and disagreement over the differ-

THE SIX ENVIRONMENTAL PROBLEMS WE STUDIED

In our analysis, we selected six environmental problems in order to

compare EI and CAC approaches, which are summarized below.

We paired a policy from the United States with one implemented in

one or more European countries.

For clarity’s sake, although almost all contain some blend of EI

and CAC elements, those that are more closely associated with EI in-

struments are listed first:

1. SO2 emissions from utility boilers: Permit market (United States)

vs. sulfur emissions standards (Germany)

2. NOx emissions from utility boilers: Emission taxes (Sweden and

France) vs. NOx New Source Performance Standards (United States)

3. Industrial water pollution: Effluent fees (Netherlands) vs. Effluent

Guidelines and National Pollutant Discharge Elimination System per-

mits (United States)

4. Leaded gasoline: Marketable permits for leaded fuel production

(United States) vs. mandatory lead phase-outs plus differential taxes

to prevent misfueling (most European countries)

5. Chlorofluorocarbons (CFC): Permit market (United States) vs.

mandatory phase-outs (other industrial countries)

6. Chlorinated solvents: Source regulation (United States) vs. three

distinct policy approaches (Germany, Sweden, Norway)
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ences between EI and CAC instruments in practice. These
discussions boil down to assertions or hypotheses about com-
parative advantages of each instrument. We compiled a list
of the 12 most commonly stated hypotheses, recognizing that
different observers might develop very different lists.

Below we discuss the five hypotheses that we consider most
important in evaluating a policy instrument. For each, we
state the hypothesis, review the original rationale in making
it, and then test whether the hypothesis holds up in light of
one or more of our case studies.

EI instruments are more efficient than CAC instruments: that is,
they result in a lower unit cost of abatement.

Rationale: It is commonly believed that EI instruments have
an efficiency advantage over CAC instruments, although the
case is not airtight. EI instruments are more cost effective at
achieving a given emissions reduction. But to get from cost-
effectiveness to efficiency requires additional assumptions,
including that the system is one of perfect competition and
that the emissions are not location-specific. A theoretical
counter to this hypothesis is that a CAC instrument can be as
efficient if the emissions standard for each plant is chosen so
that the marginal costs of abatement equal the marginal so-
cial costs of pollutant damage.
Performance: The cases we analyzed show that EI is gener-
ally more efficient. For example, in looking at the U.S. pro-
gram of marketable permits to lower SO2 emissions, realized
costs are only about one-half what was expected back in 1990
and about one-quarter of the estimated cost of various CAC
standards. EI also achieved substantial cost savings in the
elimination of CFCs and lead in gasoline, in part because of
cost heterogeneities that could be exploited during the
phase-down period. However, in instances where the regula-
tions are so stringent that practically all available abatement
measures must be taken, there is little scope for choosing the
most cost-effective ones, and EI instruments do not achieve
significant cost savings over CAC. EI also enjoys little advan-
tage if all plants face similar abatement costs. Both these
conditions limited, for example, the efficiency losses of using
CAC for the German SO2 emissions.

The real advantages of EI instruments are only realized over time,
because they provide a continual incentive to reduce emissions, thus
promoting new technology, and permit maximum flexibility in
achieving emissions reductions.

Rationale: The effects of CAC on technology are poten-
tially complex. On the one hand, costly regulations provide
a spur to find less costly ways of compliance. On the other,
the requirement to install a specific technology conceivably
discourages research, since discovering new ways to reduce

Regulatory complexity
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emissions can lead to more stringent regulations. More strin-
gent performance standards for new plants have the stated
objective of promoting technology, but they can also have
the pernicious effect of postponing retirements of older,
dirtier plants and discouraging entry by outside firms.
Performance: EI provides greater incentives than CAC for
continuing innovation over time in many, but not all, cases
studied. For example, the Swedish NOx tax induced experi-
mentation in boiler operations that led to substantial reduc-
tions in NOx emissions. Because NOx emissions from boilers
are idiosyncratic, it was unknown beforehand what would
work in each boiler. Achieving these reductions from CAC
would therefore have been impossible. Similarly, the U.S.
SO2 trading policy induced many nonpatentable boiler-
specific innovations on utility boilers. Elsewhere, the Nether-
lands became a world leader in water purification technolo-
gies and its industries adopted more advanced, process-
integrated measures to reduce pollutants.

Innovation also occurs under CAC, but the results are of-
ten different. For example, the lead phase-down induced
emissions reductions in all plants during the period when a
CAC policy was employed, but when the policy allowed per-
mit trading and banking, the reductions were concentrated
in newer plants with longer expected lifetimes, where the im-
provements were most cost-effective. In the United States,ex-
amination of patents, in the context of SO2 policy, suggests
that in a CAC regime only cost-reducing innovations are en-
couraged, while under EI both cost-reducing and emissions-
reducing innovations are encouraged.

CAC policies achieve their objectives quicker and with greater cer-
tainty than EI policies.

Rationale: In the early 1970s, CAC was seen as the way to ex-
pedite compliance, even if the approach was not the least
costly. It appeared then that EI instruments, particularly
emissions fees, would not achieve the same objectives.
Performance :The evidence from the cases is mixed. Sup-
porting the relative effectiveness of CAC is the U.S. effort to
phase out the solvent trichloroethylene (TCE), in which EPA
ultimately mandated limits. The EI aspects of the rule did not
attract significant industry participation. In phasing out
leaded gasoline in Europe, progress would have significantly
slowed without mandating catalytic converters and maximum
lead content in addition to tax differentials.

On the other hand, several cases argue that EI policies are
more effective. In the Dutch water case, for example, the
influence of effluent fees on organic waste-load reductions
was prompt and large. Similarly, by eliciting industry coop-
eration, the trading and banking program probably achieved
a much more rapid phase-down of lead in gasoline than
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would have been possible with a CAC program that industry
would have opposed.

A final point on effectiveness is that two cases show that
both approaches can result in significant environmental
gains, but with undesirable longer-term side effects. In the
United States, NOx emissions from coal-fired power plants
were reduced, but the standards, which only affected new
plants, caused firms to extend the life of older, more-pollut-
ing plants to avoid the costs associated with newer ones. In
Sweden, TCE users persuaded the public and authorities that
complete implementation of a ban would cause them undue
harm. They received numerous waivers and exceptions, thus
undermining the authority of the environmental agency and
perhaps emboldening other firms to oppose other regula-
tions.

Regulated firms are more likely to oppose EI regulations than CAC
because they fear they will face higher costs, despite the greater
efficiency of EI instruments.

Rationale: Although EI instruments may have lower social
costs overall, firms pay higher costs under EI than CAC. Un-
der CAC, the argument goes, the polluting firm pays to abate
pollution; under many EI instruments, the firm pays the cost
of abatement plus a fee for the remaining pollution it dis-
charges. The firm is better off only if the abatement cost is
lower by an amount at least as great as the fee payments.
Performance: Experience on both sides of the Atlantic sug-
gests that no government has put this hypothesis to the test,
which, in a way, is strong support for it. In nearly all cases,
governments eliminate the burden of EI instruments by re-
turning fees to the firms. For example, in France, revenues
collected through NOx discharge fees subsidized the firms’
abatement investments, while in Sweden the fees were re-
turned to the firms on the basis of the energy they produced.
In the United States, where the EI instrument of choice is a
tradable permit, the permits have always been given away
rather than auctioned off.

CAC policies have higher administrative costs.

Rationale: Administrative costs are determined by the amount
of interaction between the regulator and regulated source.
Supporters of this hypothesis note that the complexity of 
setting and enforcing specific requirements is higher than
implementing fee-based EI policies. In addition, fees for in-
creased emissions tend to rise gradually, whereas with CAC,
a line separates compliance from violation. The potentially
high incremental cost at the point of violation gives regulated
sources an incentive to defend themselves legally rather than
accept sanctions, thus adding to the regulators’ burden.
Performance: The cases show no clear pattern. While the

CAC-oriented Effluent Guidelines program in the United
States imposed high administrative costs on EPA, so did the
EI instruments of the lead phase-down program. Looking at
SO2 reduction, the EI oriented U.S. trading program gained
a reputation for low administrative costs, but the SO2 reduc-
tion program in Germany does not show evidence of higher
administrative costs than a comparable EI program. Overall,
because the evidence on this hypothesis is mixed, we could
not form a firm conclusion about whether policy outcomes
supported or refuted it.

Apples and Oranges?

Q uestions of effectiveness and efficiency were at the core
of the initial selection of policy instruments in the

1970s and 1980s. As these cases show, EI instruments appear
to produce cost savings in pollution abatement, as well as in-
novations that reduce the overall cost. The concern that EI
instruments are not as effective is not borne out in our analy-
sis. However, the finding about EI’s economic effciency is
tempered by evidence that polluting firms prefer a CAC in-
strument because of its perceived lower costs to them. In all
but one of the case studies, the actual or potential revenue
raised by EI instruments had to be reimbursed in some way
to the firms. This, of course, means the revenues cannot be
used for other purposes.

In the 1970s, almost all environmental policies relied on
direct regulation, with very rare instances of EI instruments.
Since the late 1980s, on the other hand, whenever a new pol-
icy is proposed, policymakers at least consider, and often se-
lect, an EI instrument. That said, almost all the policies that
we studied are a blend of both, beginning as a CAC policy
and then having EI elements added or substituted. In the 12
cases we studied, in fact, only a few (reduction of SO2 emis-
sions in Germany, TCE in Germany and Sweden) had no EI
elements in their design. Moreover, we can report significant
environmental results from the cases we studied. Averaged
across all 12, emissions fell by about two-thirds when com-
pared to baseline estimates. Most outcomes either met or 
exceeded policymakers’ original expectations. This is en-
couraging news for those seeking environmental improve-
ments in the future. �

Winston Harrington and Richard D. Morgenstern are both RFF sen-
ior fellows. Harrington’s research interests include urban trans-
portation, motor vehicles and air quality, and problems of estimating
the costs of environmental policy. Morgenstern’s research focuses on
the economic analysis of environmental issues with an emphasis on
the costs, benefits, evaluation, and design of environmental policies,
especially economic incentive measures.
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On September 30, 2003, the
Board of Directors and staff
of Resources for the Future

celebrated the successful conclusion
of RFF’s 50th anniversary campaign,
which added $24.1 million to the in-
stitution’s coffers. RFF’s Board Chair
Robert Grady said: “This is a terrific
vote of confidence by all its support-
ers in RFF’s mission, past accomplish-
ments, and promise for the future.

These funds form a secure founda-
tion for another 50 years of ground-
breaking research and positive
impact on environmental policymak-
ing in the United States and through-
out the world.”

In addition to boosting RFF’s an-
nual revenues by $8 million over the
last four years, $16 million in cash
and pledges was earmarked for the
endowment, including four gifts of 
$2 million each to endow senior fel-
low positions. A fifth endowed chair
in honor of the late RFF economist
Allen Kneese is close to being funded,
as well. “By establishing endowed
chairs at RFF, we will be able to re-
cruit top scholars and policy analysts
to the staff as well as reward and sup-
port the work of high caliber re-
searchers currently at RFF,” according
to Paul Portney, RFF President. “We
look forward to the day—in the not
too distant future—that we announce
the first appointments to these chairs.
By recognizing and funding outstand-
ing scholars whose work is influential
in policy debates, we will continue to
highlight the important role that in-
dependent, nonpartisan research can
play in policymaking.”

RFF was also the recipient of a
generous gift from W. Mitchell 
LaMotte of Winnetka, Illinois, to es-
tablish a President’s Discretionary
Fund to help seed new research and
communications activities—a fund
that we hope will grow with the addi-

tion of new gifts in the future.
Lesli Creedon, RFF’s vice president

for external affairs, added her appre-
ciation: “The campaign could not
have been the success that it was with-
out the very generous contributions
of more than 800 individuals, corpo-
rations, and foundations who value
RFF’s unique contribution to policy-
making. We are thrilled by the out-
pouring of support and affirmation of
our mission that is represented by the
gifts we received. We’re especially
grateful for the efforts of Dod Fraser,
our development committee chair;
our Board members; and other volun-
teers who helped make the campaign
possible.” The campaign was
launched in 1999 under the leader-
ship of Darius Gaskins, then-Board
chair, and Edward Strohbehn Jr., de-
velopment committee chair.

While the campaign is officially
over, the RFF Board and staff will con-
tinue their efforts to strengthen RFF’s
financial position for the near and
long term. Specific institutional goals
include augmenting the President’s
Discretionary Fund, establishing addi-
tional endowed chairs and fellowship
programs, and increasing annual op-
erating revenues.

At its October meeting, the RFF
Board voted to change the institu-
tion’s policy regarding corporate
gifts. Previously, RFF accepted only
completely unrestricted gifts from
corporations. Now, companies will be
allowed to restrict their contributions
somewhat—to broad programs of re-
search that are currently being devel-
oped by RFF researchers. RFF’s ban
on the acceptance of corporate con-
tributions earmarked for specific
projects remains in effect.

For more information on RFF’s
50th anniversary campaign or plans
for the future, please contact Lesli
Creedon at creedon@rff.org or
202–328–5016. �
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Council Members
The RFF Council was created in
1991 to recognize organizations
that contribute at least $25,000
and individuals who provide at
least $5,000 annually to RFF and
who share our deep interest in
improving energy, environmental,
and natural resource policy world-
wide. Each year, we depend on the
Council to provide much of the
general support required to run 
the daily business of RFF. In 2003,
we received over $1.1 million in
annual gifts and nearly $3 million
in planned and endowment gifts.
We are grateful for all of these con-
tributions and give our thanks to
these individuals and corporations:

Ernest B. and 
Catherine Good Abbott
McLean, Virginia

John F. Ahearne
Director, Ethics Program
Sigma Xi

Christopher C. Aitken
Consulting Group Director
Salomon Smith Barney

Braden R. Allenby
Vice President, Environment, 

Health and Safety
AT&T Corp.

Paul F. Balser 
Partner
Ironwood Partners LLC

Joan Z. Bernstein 
Of Counsel
Bryan Cave, LLP

Georgia A. Callahan
Manager, Global Policy and 

Strategy
ChevronTexaco Corp.

George D. Carpenter
Director, Worldwide Health, 

Safety, and Environment
The Procter & Gamble Company

Emery N. Castle
Professor Emeritus
Oregon State University

Lisa Colby-Jones
Managing Director
Morgan Stanley & Co., Inc.

W. A. Collins
Director, Health, Environment, 

and Safety
Occidental Petroleum Corporation

W. Bowman Cutter
Managing Director
Warburg Pincus

Gregory J. Dana 
Vice President, Environmental 

Affairs
Alliance of Automobile 

Manufacturers, Inc.

John Evangelakos
Partner
Sullivan & Cromwell

Dod A. Fraser
Sackett Partners Incorporated

Robert W. and Jill Fri
Bethesda, Maryland

Mary A. Gade 
Partner
Sonnenschein Nath 

and Rosenthal LLP

Darius W. Gaskins 
Senior Partner
High Street Associates, Inc.

Charles H. Goodman
Senior Vice President, Research 

and Environmental Affairs
Southern Company

Robert E. Grady 
Partner and Managing Director, 

Venture Capital
The Carlyle Group

Lyle E. Gramley
Potomac, Maryland

Edward F. Hand
Vice President, Finance and 

Administration 
Resources for the Future

James R. Hendricks
Vice President,Corporate Environ-

ment, Health and Safety
Duke Energy

Dale E. Heydlauff
Senior Vice President, Environ-

mental Affairs
American Electric Power

Company, Inc.

Jane M. Hutterly
Senior Vice President, Worldwide 

Corporate Affairs
S.C. Johnson & Son, Inc.

Thomas C. Jorling
Vice President, Environmental 

Affairs
International Paper Company

Donald M. Kerr
McLean, Virginia

Steven L. Kline
Vice President, Federal, Govern-

mental, and Regulatory 
Relations

PG&E Corporation

Thomas J. Klutznick
President
Thomas J. Klutznick Company

Raymond J. Kopp
Senior Fellow
Resources for the Future

W. Mitchell LaMotte
The LaMotte Family Foundation

Kenneth L. Lay
Lay Interests, LLC

James C. Lime 
Vice President, Environment, 

Health, and Safety
Pfizer Inc

Lawrence H. Linden
Advisory Director
The Goldman Sachs Group, Inc.

Frank E. Loy
Washington, District of Columbia

Lawrence U. Luchini
Partner and Portfolio Manager
ITS Investments LLC

Paul G. McNulty
Director, Environmental Affairs 

Americas 
Altria Group, Inc.

Edward H. Murphy
General Manager, Downstream 

Industry
American Petroleum Institute

Carolyn Murray
New York, New York

James F. O’Grady, Jr.
O’Grady and Associates

James R. Olson
Senior Vice President, External 

and Regulatory Affairs
Toyota Motor North America, Inc.

Steven W. Percy
Akron, Ohio

Cassie L. Phillips
Vice-President, Sustainable 

Forestry
Weyerhaeuser Company

Paul R. Portney
President and Senior Fellow
Resources for the Future

James W. Ragland
Director, Economic Research Group
Aramco Services Company

Stephen D. Ramsey
Vice President, Corporate 

Environmental Programs
General Electric Company

David Raney
Senior Manager, Environmental 

and Energy Affairs
American Honda Motor

Company, Inc.

Katherine Reed
Staff Vice President
3M

R. A. Ridge 
Vice President, Health, Safety, and 

Environment
ConocoPhillips

Bernard I. Robertson
Senior Vice President, Regulatory 

Affairs
DaimlerChrysler Corporation

Ernest S. Rosenberg
President and Chief 

Executive Officer
The Soap & Detergent Association

Clifford S. Russell
Alna, Maine

Frank B. Sprow
Vice President, Environment and 

Safety
ExxonMobil Corporation

Chauncey Starr
President Emeritus
Electric Power Research Institute

Richard Stout
President
Stout & Teague Companies

Edward L. Strohbehn Jr.
Partner
Bingham McCutchen LLP

Victoria J. Tschinkel
State Director
The Nature Conservancy

Thomas F. Walton
Director, Economic Policy Analysis
General Motors Corporation

Lawrence J. Washington
Corporate Vice President, Environ-

ment, Health and Safety, 
Human Resources and 
Public Affairs

The Dow Chemical Company

Martin B. Zimmerman
Group Vice President, Corporate 

Affairs
Ford Motor Company

2003 Donors to 

Resources for the Future 



Individual Donors

RFF is grateful for the generous
contributions it receives in support
of its research and public 
education efforts and wishes to ac-
knowledge and thank those indi-
viduals who believe in the goals
and mission of the institution and
financially support its work.

Anonymous (2)

M.A. Adelman

Anne S. Andrew

Kenneth J. Arrow

Jesse H. Ausubel

William T. Battin

Robert P. Bedell

Lawrence R. Beebe

C.F. Bentley

E. Peter Benzing

Lynn L. Bergeson

James Beverly

David Biltchik

Guthrie Birkhead

Glenn C. Blomquist

Bennett Boskey

Blair T. Bower

Tim Brennan

Garry D. Brewer

Arnold Brooks

David B. Brooks

The Harold and Colene Brown
Family

Richard V. Butler

Shirley R. Caldwell

Trudy Ann Cameron

Frederick W. Camp

John M. Campbell

Frank C. Carlucci

Christopher D. Carroll

Emery N. Castle

Steven Charnovitz

Norman L. Christensen

Charles J. Cicchetti

Vicki Arroyo Cochran

Mark A. Cohen

R. H. Colby

John C. Colman

Elinor Constable

Rebecca A. Craft

Dan and Lesli Creedon

Maureen L. Cropper

P.C.F. Crowson

John H. Dalton

Rhonda Daniels

Joel Darmstadter

W. Kenneth Davis

Robert Deacon and
Jennifer Purcell

Joy Dunkerley

George C. Eads

Kelly Eakin

Anthony S. Earl

Charles P. Eddy

Roderick G. Eggert

James R. Ellis

Lee H. Endress

Bernard Eydt

Leonard L. Fischman

James H. Fisher

Margaret W. Fisher

Warren Fisher

A. Myrick Freeman

William J. Frey

Lee S. Friedman

William and Julie Fulkerson

Kathryn S. Fuller

William D. George

Boyd H. Gibbons

C. Boyden Gray

Jane P. Greenspan

F. Henry Habicht

Patrick T. Hagan

Robert I. Hanfling

David Harrison

David G. Hawkins

Robert H. Haveman

John E. Herbert

Esther Herlitz

Russel H. Herman

John M. Hills

John A. Hird

William W. Hogan

Lane E. Holdcroft

Oswald Honkalehto

Robert L. Horst

Fisher Howe

Harold M. Hubbard

Leonard S. Hyman

Tohru Ishimitsu

Robert and Ardis James 
Foundation

Richard W. Johnson

Charles R. Jorgensen

Fred Joutz

Christopher Kaneb

Yoshiaki Kaoru

Robert W. Kates

David Kennell

James M. Kiefer

Margaret K. Killingsworth

Norman V. Kinsey

Robert Kistler

Howard and Julia Klee

Daniel E. Klein

H. Felix Kloman

Jeff Kolb

Richard Kosobud

Jacques J. Kozub

Hiroki Kudo

Robert C. Lind

James B. Lindberg

Franklin A. Lindsay

Jonathan N. Lipman

Thomas E. Lovejoy

Ralph A. Luken

Jim Maddy

Jan W. Mares

Nobuhiko Masuda

Jonathan E. McBride

Mary E. McWilliams

Fredric C. Menz

Raymond F. Mikesell

Knute M. Miller

Dade W. Moeller

William Moffat

Debra Montanino

M. Granger Morgan

Vincent G. Munley

Earl F. Murphy

Daniel H. Newlon

Victor and Charlotte Niemeyer

Paul T. O'Day

Bruce H. Parker

Dennis Paustenbach

Merton J. Peck

Andrew M. Petsonk

Edward L. Phillips and 
Laurel Murphy

Bruce Piasecki

Mark A. Pisano

Jo Ann K. Pizer-Fox

Paul R. Portney

Neal Potter

Ronald L. Promboin

Nathan Promisel

Russell M. Ray

William G. Reed

Jean D. Reimers

Eirik Romstad

Carol M. Rose

William D. Ruckelshaus

Milton Russell

Harriet Sadove

Robert L. Sansom

Roger W. Sant

Theodore M. Schad

John J. Schanz

Richard Schmalensee

Gunter Schramm

Kurt A. Schwabe

Charles Sercu

Robert B. Shelton

S. Fred Singer

Sally and Bob Skillings

Shawn Smeallie

Christopher N. Sonnesyn

Pamela Spofford

Henry H. Sprague

Thomas N. Sterner

Joseph E. Stiglitz

Calvin W. Stillman

Richard Strombotne

Herbert H. Tate

Michael Telson

Grant P. Thompson

Thomas H. Tietenberg

John E. Tilton

Charles L. Trozzo

Aime Trudel

Mary G. Truslow

Pan-Long Tsai

Walter and Victoria Tschinkel

Betty Van Der Smissen

Charls E. Walker

Thomas F. Walton

William L. Walton

William D. Watson

David A. Watts

Henry W. Wedaa

David L. Weimer

Hal Weiner

Shirley F. Weiss

J. Fred Weston

Larry E. Westphal

Gilbert F. White

Nathaniel Wollman

Shue Tuck Wong

Frank M. Woods

Bruce Yandle

Edgar P. Young

Donors of $100 or more are listed
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Corporate Donors 
Under $25,000

RFF would like to extend its
thanks to the many corporations
and associations that supported
our efforts in 2003. While they do
not always agree with RFF’s recom-
mendations, this community val-
ues RFF’s unbiased voice in the 
environmental policy arena. The
unrestricted support that RFF 
receives from these organizations
enables us to continue to provide
our unique brand of social science
research and helps to ensure that
we continue to achieve our goals
well into the future. 

AIG Environmental

Alcoa Foundation

ALLETE

American Chemistry 
Council

American Forest & Paper 
Association

Anheuser-Busch 
Companies, Inc.

Ashland Inc.

Cargill, Inc.

CF Industries, Inc.

Chlorine Chemistry 
Council

Consolidated Edison Company
of New York

Constellation Energy 
Group, Inc.

Cummins Engine Company,
Inc.

E.I. du Pont de Nemours &
Company

Eastman Kodak Company

Electricite de France 
International North America

Entergy Corporation

Georgia-Pacific Corporation

Koch Industries Inc.

MeadWestvaco Corporation

Merrill Lynch & Co., Inc.

Midwest Generation EME, LLC.

National Railroad Passenger
Corporation

Novartis Corporation

Nuclear Energy Institute

Pepco Holdings

Rio Tinto plc

Shell Oil Company Foundation

Simpson Investment Company

The Stout & Teague Company

Vinson & Elkins L.L.P.

Foundation and 
Institutional Support

We would like to thank the many
philanthropic foundations and or-
ganizations that provided direct
support to RFF projects in 2003.
These gifts helped us to further 
diversify our funding base and 
enabled us to extend our research
into new and exciting areas of en-
ergy, environmental, and natural
resource policy. 

Asian Development Bank

Better World Fund

European Commission

The Energy Foundation

The Ford Foundation

The Ford Foundation—India

Forest Development 
Technological Institute

Fuji Research Institute 
Corporation

The William & Flora Hewlett
Foundation

Robert & Ardis James 
Foundation

Japan Research Institute 

The Johnson Foundation, Inc.

Robert Wood Johnson 
Foundation

The J.M. Kaplan Fund, Inc.

Kulakala Point Foundation

The Andrew W. Mellon 
Foundation

National Commission on
Energy Policy

National Water Research 
Institute 

The Netherlands Ministry of
Environment

The Pew Initiative on Food
and Biotechnology 

The Rockefeller Foundation

The Alfred P. Sloan 
Foundation

The Tinker Foundation Inc.

The G. Unger Vetlesen 
Foundation

World Health Organization

The Legacy Society

The Legacy Society recognizes those
individuals who have generously
made provisions for Resources for
the Future in their estate plans.
These gifts will help ensure the
long-term vitality and financial
strength of the institution. 

FOUNDING MEMBERS

Victoria J. Tschinkel, Chair

Catherine and Ernest Abbott

John F. Ahearne

Paul F. Balser

Emery N. Castle

Thomas D. Crocker

J. Clarence Davies

Margaret W. Fisher

Maybelle Frashure

Robert and Jill Fri

Darius W. Gaskins, Jr.

Lincoln Gordon

Robert E. Grady

Deborah Groberg

Winston Harrington

Donald M. Kerr

Thomas J. Klutznick

Allen V. Kneese *

John Krutilla *

Hans Landsberg *

Steve and Barbara Percy

Paul R. Portney

William D. Ruckelshaus

Clifford S. Russell

Helen Marie Streich

Flora Stetson *

Gilbert F. White

Irving Zuckerman *

* deceased

Revenue Percentages

In fiscal year 2003, RFF’s operating revenue was $6.2 million, more
than 70% of which came from individual contributions, founda-
tion grants, unrestricted corporate contributions, and government
grants. RFF augments its income by an annual withdrawal from its
reserve fund to support operations. At the end of fiscal year 2003,
the reserve fund was valued at $19.1 million. 

Expense Percentages

RFF research and educational programs continued to grow in
2003, representing almost three-quarters of total expenses. Man-
agement and administration, and development expenses com-
bined were only 21% of the total. The balance is made up of goods
sold and building operations related to facilities rented to other
nonprofit organizations.

Gifts and Grants

73%

Sales and 

Miscellaneous

7%

Programs

70.66%

Management and 

Administration 13.38%

Building Operations

7.32%

Development 7.43%

Cost of Goods Sold

1.21%

Investments 

and Rental Income

20%



Increasingly, when environmental
and/or social activists sit down to
talk with business leaders, the dis-

cussion centers on corporate social
responsibility (or CSR), an ill-defined
but important subject. Think of it as
having to do with the responsibilities
of corporations to go above and
beyond what the law requires them to
do in such areas as environmental
protection, worker safety, and social
investments in the communities in
which they are located. CSR was the
topic at RFF’s fall Council meeting,
held in October, in conjunction with
New York University’s Leonard N.
Stern School of Business.

Speakers included Mindy Lubber,
executive director of the Coalition of
Environmentally Responsible
Economies, an organization that
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works with corporations to be more
transparent in their operations and
adopt stricter codes of conduct; Paul
Tebo, vice president for environmen-
tal health and safety at DuPont and
one of those within the corporate
world who believes that companies
can improve their bottom-line per-
formance by going beyond what the
law requires them to do; Bruce
Buchanan, director of the Stern
School’s Markets, Ethics, and Law
Program; and Paul Portney, RFF pres-
ident. Vijay Vaitheeswaran, global
environment and energy correspon-
dent for The Economist, moderated the
debate.

Buchanan posed the fundamental
questions. The modern corporation
has a duty to maximize the interests
of its shareholders. What duties does

it have to the stakeholders—the com-
munities, employees, customers, and
others affected by its decisions? In the
United States, he continued, citizens’
right to a clean environment is
enforced. What responsibilities not to
pollute does a company have in a
country without antipollution laws?

Lubber saw this as a false
dichotomy. Responsible corporate
behavior will build shareholder value.
She rejected the notion that corpo-
rate social responsibility is, in effect,
philanthropy, arguing that business
leaders are in breach of their fiduci-
ary duty if they ignore the repercus-
sions of their actions, such as possible
contribution to climate change. She
called on CEOs to set goals for sus-
tainability, energy, water, biodiversity,
and equality and to seek third-party
verification of measurable outcomes.

Portney in turn offered what he
called “constructive skepticism” about
the very concept of corporate social
responsibility. Companies already
engage in social responsibility, he
observed, because they employ peo-
ple, issue debt and encourage savings,
and provide goods and services. But a
company that spends shareholders’
money in ways that don’t enhance
their rate of return becomes less com-
petitive and less viable.

We hear so much about corporate
responsibility, Portney speculated,
because we are reluctant to tax our-
selves to support activities that are the

Council Panel Considers 

Corporate Social Responsibility

Inside RFF

RFF Director Dod Fraser

and Susan Fraser.
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legitimate domain of a public sector.
And thus Americans turn to corpora-
tions, thinking that if a company
builds a school or a water treatment
plant, it’s free. But that, he said, just
shifts the cost to customers, employ-
ees, and shareholders—and puts an
“incredible burden” on corporate
executives to decide what public

goods ought to be provided, and how.
One corporate manager who bears

that burden is DuPont’s Tebo. “We
don’t use the words social responsibil-
ity,” he said. “Our mission is sustain-
able growth,” which he defined as
creating shareholder and society
value while decreasing the company’s
environmental footprint.

Pricing Energy

The cost of energy externalities was a
focus of the discussion that followed.
Energy should be priced, Portney
said, to reflect the full cost of its pro-
duction and its environmental and
social costs. “Then if our oil comes
from Saudi Arabia or Venezuela, or if
we produce more in the United
States, or if we use more in the
future,” he stated, “it won’t matter—
so long as the people who use it are
confronting the full social cost associ-
ated with it.”

Lubber, a former regulator, was
surprised to find herself on the pro-
market side of this issue.
Incorporating full life-cycle costs into
pricing, she said, will promote energy
efficiency.

Tebo found American consumers’
interest in the environment ironic
because for one thing, “they drive
huge cars with ‘save the polar bear’
bumper stickers.” Corporations thus
have responsibility to market and,
through technology, create environ-
mentally responsible products.

Portney would involve consumers
in the transformation by requiring
more information to be disseminated.
Once consumers understand the envi-
ronmental consequences of the prod-
ucts they use, the market will drive
environmental improvement.

These controversial subjects were
the impetus for a lively discussion that
ensued among members of the RFF
Board, the RFF Council (major indi-
vidual and corporate donors to RFF)
and members of the audience. Then
at the dinner that followed, partici-
pants were entertained by a fascinat-
ing talk given by former Secretary of
the Treasury and former Chairman
and Alcoa CEO Paul O’Neill about
his efforts at both Alcoa and the
Treasury to improve accounting 
practices. �

Top:  RFF Director Maureen Cropper, Global Environment and Energy Correspondent for 

The Economist, Vijay Vaitheeswaran, and StEPP Foundation Board Chairman Frank Stewart

Above: Former Treasury Secretary and Alcoa CEO Paul O'Neill addresses the RFF Board 

of Directors and Council as well as guests from New York University's Leonard N. Stern School

of Business.



The RFF Board of Directors 
recently welcomed E. Linn
Draper, Jr., a prominent 

energy sector executive and nuclear
engineer, to a three-year term. Draper
is chairman, president, and chief ex-
ecutive officer of American Electric
Power Company, headquartered in
Columbus, Ohio, and holds the same
titles for the AEP Service Corpora-
tion, the management and technol-
ogy arm of the AEP system.

Draper’s background includes a
degree in chemical engineering from
Rice University and a doctorate in nu-
clear science and engineering from
Cornell. At the University of Texas in
Austin, he was an associate professor
and director of the nuclear engineer-
ing program. He is a registered pro-
fessional engineer in Texas and in
1992 was elected to the National
Academy of Engineering, one of the
highest distinctions for that profes-
sion. Draper has written numerous
technical papers and edited books on
nuclear power and the engineering
aspects of fusion reactors and has
been a frequent speaker on behalf of
the industry.

In the 1990s, as a member of the
President’s Council on Sustainable
Development, he helped recommend
a national economic strategy to pro-
tect the environment. The council
comprised 15 government, business,
labor, and environmental leaders who
advised President Clinton on a new
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environmental management system
for the 21st century, focusing on
adaptations in the U.S. economy and
society that would maximize environ-
mental and social benefits and mini-
mize economic impacts.

Draper joined American Electric
Power in 1992, following 13 years with
Gulf States Utilities Company in
Beaumont, Texas, where he served as
chairman, president, and chief execu-
tive offcer. He became chairman,
president, and chief executive offcer
of AEP in 1993. The largest electricity
generator in the United States, AEP
owns and operates more than 42,000
megawatts of generating capacity in
the United States and select interna-
tional markets. AEP counts almost 5
million customers linked to AEP’s 11-
state electricity transmission and dis-
tribution grid.

Draper is also president of Ohio
Valley Electric Corporation (OVEC)
and its subsidiary, Indiana-Kentucky
Electric Corporation. OVEC provides
electric energy for the U.S. Depart-
ment of Energy’s uranium-enrich-
ment facility at Piketon, Ohio.

He was appointed to the Board of
Governors for the Nature Conser-
vancy in 1999 and serves on the board
of the organization’s Ohio chapter.
Draper is also a member of the Cor-
nell University Council Board, the
University of Chicago Board of Gover-
nors for Argonne National Labora-
tory, the University of Texas

Engineering Foundation Council, the
Nuclear Energy Institute, the Na-
tional Coal Council, the National Pe-
troleum Council, and the Edison
Electric Institute (the trade associa-
tion of investor-owned electric utili-
ties), plus the U.S. Chamber of
Commerce and the National Associa-
tion of Manufacturers. He is chair-
man of an environment, technology,
and economy task force of the Busi-
ness Roundtable and chairman of the
Ohio Business Roundtable. Draper
brings international experience to
RFF as well: he is the current chair-
man of the E7, an alliance of nine en-
ergy companies from the G7 nations;
the group promotes sustainable en-
ergy development.

Draper’s many national- and 
international-level commitments have
not precluded his involvement in his
local community. He is the current
chairman of the Columbus Down-
town Development Council and in
1998 was awarded the Distinguished
Eagle Scout Award, presented to 
Eagle Scouts, who after 25 years, have
distinguished themselves in their life
work and have shared their talents
with their communities on a volun-
tary basis. �

Electricity Company 

Executive Draper Joins RFF Board

E. Linn Draper, Jr.
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New Publications

Private Rights in Public Resources: Eq-
uity and Property Allocation in Market-
Based Environmental Policy,
Leigh Raymond. Raymond investi-
gates the role of equity and property
norms in shaping environmental pol-
icy outcomes. Using three highly orig-
inal studies—the Taylor Grazing Act,
the Acid Rain program, and the de-
bate about allocations of greenhouse
gas emissions—he argues that ideas
about equity and fairness have long
had a significant influence on the po-
litical process and ought to be consid-
ered more explicitly in both crafting
and analyzing public policy.

China’s Forests: Global Lessons from
Market Reforms, William F. Hyde,
Brian Belcher, and Jintao Xu, editors.
This is the first book to comprehen-
sively evaluate the effects of forest
policy as it has followed or extended
from agricultural, trade, and other
policy reforms that began in 1978.
Among the issues it addresses are the
pressures exerted by the growing
economy on the forest environment,
the environmental effects of extrac-
tive activities, the property rights
arrangements that have fostered the
most sustainable management prac-
tices, and the contribution that
forestry can make as an agent of de-
velopment.

India and Global Climate Change: 
Perspectives on Economics and Policy
from a Developing Country, Michael A.
Toman, Ujjayant Chakravorty, and
Shreekant Gupta, editors. Although
the impact of climate change will
most likely be greatest on the already
poor and vulnerable populations in
the developing world, much of the
writing about the costs and benefits of
different policies to reduce green-
house gas emissions is by Western
scholars. Drawing the majority of its
contributions from authors based at
Indian universities and other research
centers, India and Global Climate
Change provides a developing world
perspective on the debate.

Reviews

The policy relevance of books by RFF
Press has been highlighted in the in-
creasing number of reviews that are
appearing in scholarly journals and
specialized magazines intended for
experts in the policy community.
Mentions of RFF books in other ven-
ues show a broader or more immedi-
ate influence that RFF Press books
are having—by serving as source for
newspaper articles, providing ideas
for legislation, and serving as a guide
for employees of a government
agency as they evaluate efforts at sus-
tainable resource management.

On Borrowed Time? Assessing the Threat
of Mineral Depletion, John E. Tilton.
“In a few short pages this book not
only explains in simple terms the ma-
jor conceptual touchstones of resource
economics . . . it also turns on its head
that branch of theory rooted in the
assumption that minerals can . . . be
appropriately viewed as endowments.”
— Journal of Economic Literature

“A logical exposition that blends his-
torical, theoretical, and empirical ele-
ments of the ongoing debate in an
appealing way . . . balanced and objec-
tive . . . interesting case studies and
boxes facilitate the appeal to a wider
audience . . . suitable for a variety of
audiences [including] mining profes-
sionals, students, conservationists,
and even politicians.”
—Journal of Energy and Development

Policy Instruments for Environmental
and Natural Resource Management,
Thomas Sterner.
"This book not only details the eco-
nomic principles . . . but also presents
a wide range of examples of practical
policy design. . . . For at least one of
the intended audiences, analysts who
advise policymakers, this book is sim-
ply indispensable . . . Put simply, a
good source of inspiration.”
— Journal of Forest Economics
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China’s Forests
Global Lessons from Market Reforms
William F. Hyde, Brian Belcher, 
and Jintao Xu, editors 
Cloth, ISBN 1-891853-67-8 / $60.00
Paper, ISBN 1-891853-66-X / $26.95

“The strong reliance on empirical analysis and the use of
recent data on forest output in China make the book
extremely timely and of substantial interest.” 

—David H. Newman, University of Georgia

True Warnings and 
False Alarms
Evaluating Fears about the Health
Risks of Technology, 1948–1971
Allan Mazur
January 2004

Cloth, ISBN 1-891853-55-4  / $50.00
Paper, ISBN 1-891853-56-2  / $18.95

“Carefully documented and supported by Mazur’s case 
studies, this book will be useful to government officials, 
regulators, the media, scholars—anyone who hopes to
understand the risks posed by new technologies and find
better ways of dealing with them.”  

—Albert H. Teich, Director of Science Policy, American
Association for the Advancement of Science

From RFF Press
Forthcoming:

Painting the White House Green
Rationalizing Environmental Policy
Inside the Executive Office of the President
Randal Lutter and Jason F. Shogren, editors

Pricing Irrigation Water
Principles and Cases from Developing
Countries
Yacov Tsur, Terry Roe, Rachid Doukkali, and
Ariel Dinar

Common Waters, Diverging
Streams
Linking Institutions to Water Management in
Arizona, California, and Colorado
William Blomquist, Edella Schlager, and
Tanya Heikkila

Siren Song 
Chilean Water Law as a Model for
International Reform 
Carl J. Bauer

The Bioengineered Forest 
Challenges for Science and Society
Steven H. Strauss and H.D. Bradshaw, editors
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