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FROM THE PRESIDENT

Learning by Looking
Here and Now, Forward and Back

While the "climate summit" in Kyoto was surely 1997's biggest environmen-
tal story, it raised at least as many questions as it answered. Looking for-

ward, this issue of Resources begins with an identification of outstanding issues.
And looking backward—as befits the turning of a new year—my colleagues
also review the origins at RFF of another idea that is au courant today.

For some time now, several of RFF's analysts have been sorting through the
myriad socioeconomic and political puzzle pieces that have to fit together
before the world's governments can develop a workable response to the
prospect of human-induced climate change. Here Ray Kopp, Dick Morgenstern,
and Mike Toman pool their thoughts on what did and did not get
accomplished at the Kyoto meeting in December. They opine on what the
administration needs to do before the Senate is likely to ratify the U.S. commit-
ment to carbon emissions reductions, and how to prepare for the next round of
talks in Buenos Aires later this year.

In her feature on the ways that special interest groups shape the process of
protecting vulnerable plants and animals, Amy Ando looks at the Endangered
Species Act in its current form and the implications of changes Congress might
make in 1998.

Looking back more than thirty years, Allen Kneese tells how RFF nurtured
the seeds of "industrial ecology" and Jesse Ausubel recounts how this concept
has recently moved beyond academia into corporate boardrooms.

As for the government's future role in environmental management, Wally
Oates suggests taking a closer look at "facts on the ground" before rejecting
local approaches in favor of federalism.

Terry Davies tells us about a major assessment of the current status of U.S.
pollution control. The findings from his new book are just out and they inter-
sect with and amplify some of what Oates and Ausubel have to say.

Year-end is a time to recognize our "family" connections and the satisfaction
and pleasure they kindle. The people at RFF have created a generous, support-
ive, and friendly atmosphere in which we are fortunate to work. To give readers
a chance to get to know us better, Resources is running an occasional series of
interviews with researchers. First up you'll find a profile of Senior Fellow Alan
Krupnick.

As we enter 1998, we deeply appreciate all of you who support our work.

RFF's diverse sources of support strengthen our ability to exercise the indepen-
dent judgment that may be our most valuable contribution. To those of you
listed here as donors, we extend our special thanks and best wishes. We are
committed to continue work that merits your support in the years ahead.
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Green Russians
address red mess
When officials from the Center
for Russian Environmental
Policy were in Washington this
fall they stopped by RFF to
discuss the legacy of environ-
mental problems inherited from
the former Soviet Union. These
visitors were Alexey V Yablokov,
who chairs the center, and
Vladimir M. Zakharov, his
deputy An expert on marine
mammals, Yablokov is probably
Russia's best known environ-
mental leader and the former
chairman of the Interagency
Commission on Environmental
Security of Russia's National
Security Council. In this latter
capacity he served as an adviser
to Boris Yeltsin.

Founded in 1993, the cen-
ter is beginning to identify
Russia's most pressing air and
water quality problems.
Stakeholder participation and
high-level environmental train-
ing will be part of the approach
to establishing national envi-
ronmental priorities.

After an initial meeting with
both directors of the center and
then a subsequent one with
Zakharov, RFF Visiting Scholar
Ruth Greenspan Bell said that
she and Fellow Kris Wernstedt
are hopeful that the two institu-
tions can work more closely to
build on what each has done to
assist environmental protection
efforts in Russia. Both she and
Wernstedt have worked before
with former Soviet Bloc coun-
tries on environmental prob-
lems resulting from years of
neglect.
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GOINGS ON

China hosts climate
dialogue
A workshop held in Beijing this
past fall gave researchers from
China, Japan, and the United
States an opportunity to exchange
ideas on practical strategies for
enhancing international coopera-
tion on greenhouse gas mitigation
and sustainable development.
Michael A. Toman, who directs
RFF's Division of Energy and
Natural Resources, reports on the
event below.

International cooperation is
crucial to the success of any
plan to curb the emissions of
heat-trapping greenhouse gases,
most analysts agree. Among the
broad approaches for improved
international cooperation are
various efforts that would
improve the international trans-
fer and diffusion of "climate-
friendlier" technology for
reducing baseline emissions in
developed and developing
countries alike—notably, policy
reforms to strengthen market
mechanisms and economic
incentives.

These were the broad
themes of a workshop held in
Beijing November 14-17 that
brought together research
teams from RFF, the Beijing
Environment and Development
Institute (an independent
research organization that RFF
helped to found in 1995), and
the Central Research Institute
of Electric Power Industry in
Tokyo.

Among the conclusions that
workshop participants drew
was that China's significant
progress toward a more mar-

On the Simatai section of the Great Wall (left to right): Yoshitaka Nitta, di et. r of
R&D at Japan's Central Research Institute of Electric Power Industry; RFF's Michael A.
Toman; and Ma Zhong, president of the Beijing Environment and Development
Insfitute.

ket-oriented economy will help
improve energy efficiency,
thereby reducing greenhouse
gas emissions as well as provid-
ing local benefits. Participants
also agreed that a number of
technical and economic options
exist for pursuing such multiple
benefits, and that encourage-
ment of economic incentives is
key to their attainment. Finally,
there was general agreement
that China continues to change
rapidly, and that it is important
for decisionmakers elsewhere to
have a clear understanding of

China's current circumstances.
The workshop included a

seminar in which the three
research teams had a valuable
opportunity to discuss their
findings with some of China's
most senior leaders in govern-
ment, industry, and academia.
Both the workshop and semi-
nar had an atmosphere of
unusual energy and openness.

RFF's climate change web-
site (www.weathervane.lorg)
offers a summary of the work-
shop and a link to download
selected workshop papers.
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Climate Change Policy
After Kyoto
by Raymond). Kopp, Richard D. Morgenstern, and Michael A. Toman

The Kyoto climate agreement signals a new level of international attention to
limiting "greenhouse gas" emissions. But many important issues remain to be
resolved before ratification by the U.S. Senate and implementation.

On December 10, 1997, 160 nations reached agree-
ment in Kyoto, Japan on limiting emissions of

carbon dioxide and other "greenhouse gases." The
Kyoto Protocol is a significant victory for advocates
who have sought to convince world leaders to address
climate change. It is intended to signal to govern-
ments, businesses, and households that limits will be
placed on future emissions of greenhouse gases, and
that now is the time to begin developing the necessary
technologies. Advocates also express the hope that
acceptance by industrialized countries of binding
emissions limits would make developing countries
more willing to take emissions-limiting actions appro-
priate to their own circumstances.

As we discuss in the balance of the article, howev-
er, the protocol itself has significant gaps; the costs of
meeting the stipulated targets are not tremendous but
not trivial either; and there is still a great deal to settle
with respect to the domestic policy agenda.

A protocol that is both workable in practice and
capable of being ratified by the Senate must come to

grips with three basic questions. First, does it repre-
sent a sound framework for attaining long-term global

emissions-reduction goals, and is it clear enough to

serve as a sort of international contract to which par-

ties can commit?
Second, how costly are the targets and timetables

for greenhouse gas reduction agreed to by the
United States and other Annex I countries—are they
as affordable as the administration says, or as bur-
densome as the fossil fuel industry has asserted?
Third, what measures would the United States
deploy in order to achieve the goals laid out in the
protocol?

Refining the Protocol
The negotiators deferred action on several important
but controversial elements to a subsequent meeting
scheduled for Buenos Aires in the fall of 1998.
President Clinton has indicated that he will not send
the protocol to the U.S. Senate for ratification until
more progress is made on these issues. We believe that,
at a minimum, the following must be accomplished
before ratification and implementation can occur.

The rules and institutions that will govern international trading of
greenhouse gas emissions among Annex I countries must be better
established. Article 6 of the protocol provides for emis-
sions trading, but only in the vaguest of terms. How
the trading program is carried out will greatly affect the
capacity to hold down compliance costs. A program
that establishes a freely functioning, largely private
market in emissions permits, where private entities
may execute trades with minimal bureaucratic red
tape, will be the most efficient and will lead to the
greatest cost savings. In contrast, a market permitting
only trades by governments, or a market where private
trades are hamstrung by overly restrictive rules, will
sap the cost savings

The rules and institutions governing joint implementation (the so-
called Clean Development Mechanism) must be developed in detail
Under Article 12, Annex I countries can jointly under-
take projects with developing countries to reduce
emissions in the latter countries and count those
reductions toward compliance with their own commit-
ments where it is possible to establish meaningful
baselines against which reductions can be measured.

Again, however, the protocol does not address how

such projects can be undertaken. A well-supervised

but freely functioning market combined with credible
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certification and enforcement of reductions would
yield real greenhouse gas reductions at lower cost. An
overly restrictive and bureaucratic system would sap
possible gains.

The criteria used to judge compliance, and any penalties for
noncompliance, must be clearly articulated. The protocol con-
tains a number of technical provisions for assessing
national performance in measuring emissions and
meeting emissions control objectives. These provisions
build on previous efforts under the United Nations
Framework Convention on Climate Change but are
complicated by the more comprehensive nature of the
new protocol. Beyond these technical questions, the
fundamental issue is what actions, if any, would be
taken if a country were found not to be in compli-
ance. The emissions goals of Annex I countries are
taken to be binding under international law, but the
protocol itself contains no stipulations for sanctions in
the event of noncompliance.

A binding agreement on the part of the major developing countries
to limit their emissions at some specified point in the future must be
obtained. The Framework Convention clearly states that
developing countries do not bear the same obligations
as developed nations for emissions control in the short
term. Nevertheless, the protocol could and should
contain commitments from developing countries to
limit their emissions growth. Developing countries
could achieve such limits through "no regrets" mea-
sures that would be prudent to take in any case and
through agreements to eventually cap emissions as
their economic circumstances improve in exchange for
assistance in adopting clean technologies.

The lack of any early commitment by developing
countries not only aggravates short-term concerns in
the United States and other industrial countries about
international competitiveness but also raises the
specter of developing countries' becoming "locked in"
to more fossil-fuel-intensive technologies.

To make longer-term objectives more credible, moderate but
specific near-term goals should be set for Annex I countries and these
countries should be able to use early emissions reductions to meet
longer-term requirements. Other than a passing reference in
Article 3 to the need for "demonstrable progress" in
achieving commitments by 2005, the protocol is silent
on interim measures. Yet without interim targets,
prospects for achieving more ambitious longer-term
goals become problematic and the incentives to
engage in long-term investments in new capital and

The Kyoto Protowl
The Kyoto Protocol calls for the industrialized nations—the so-called
Annex I countries—to reduce their average national emissions over the
period 2008-2012 to about 5 percent below 1990 levels. The United States
pledge is 7 percent below the 1990 level, slightly less than the European
Union's pledge and slightly more than Japan's. None of the developing
countries is required to set any limits.

The protocol includes all the major greenhouse gases and takes into
account changes in emissions resulting from changes in forest and land use
patterns. The protocol also contains the elements of a program for interna-
tional trading of greenhouse gas emissions. Such trading would employ
market incentives to help ensure that the lowest-cost opportunities for
reductions are pursued.

technology are undercut. Incentives for cost-effective
reductions before 2008 to meet long-term require-
ments also are limited since the protocol makes no
provision for emitters to "bank" such reductions.

Implementing the Protocol
In the runup to Kyoto, a number of experts pointed
out that both the environment and the economy
might be served by following a slower path to emis-
sions control than the protocol stipulates while devel-
oping the technologies for more aggressive and
affordable emissions reductions later. Others disputed
this view. In any event, the agreement reached in
Kyoto sets the stage for discussion and for future
debate in the Senate.

Some have claimed that meeting the protocol's
targets ultimately will be inexpensive or even free
because there is a large untapped reservoir of cheap
energy-efficiency opportunities available today and
new technologies will materialize in the near future.
Others predict economic collapse.

In our judgment, neither extreme view is correct.
The likelihood is substantial, however, that the pro-
posed target and timetable will impose significant
costs on the United States and the global economy,
even after accounting for new technology stimulated
by domestic policies. The limit agreed to by the
United States implies a reduction of about one-third
compared with what the U.S. Department of Energy
estimates carbon dioxide emissions will be by the end
of the next decade.

Even with the flexibility to reduce emissions of
other gases, achieving emissions reductions of such
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CLIMATE CHANGE POLICY AFTER KYOTO

magnitudes in fifteen years at most will lead to higher
energy prices and thus costs that will be borne
throughout the economy.

These costs in turn will give rise to serious debates
about fairness. Recent public opinion polling indicates
increased concern about climate change and some
willingness to shoulder burdens to curb greenhouse
gas emissions, but there is no compelling evidence that
the public is ready to accept significant increases in
energy prices or other costs. In light of these costs, it is
an open question whether the Senate is willing to ratify
the target and timetable stipulated in the protocol.

An important first step in fostering a productive
debate nationally and in the Senate over the protocol is
better understanding of its benefits and costs. Advocates
should dispense with the pretense that emissions reduc-
tions of the scale and speed proposed can be achieved at
negligible or even negative cost, or that reductions
necessarily doom the economy. To shine a brighter light
on the costs and consequences of the protocol requires
an investment in better and more inclusive analysis and
review of estimates, so that competing claims can be
adjudicated and new ideas introduced.

Even after questions about the protocol itself are
settled, domestic policy options for achieving the
targets and timetables require more thorough consid-
eration. The United States deserves credit for advanc-
ing some specific measures. Still, the proposal the
administration offered in October—$5 billion in
incentives for new technology—will not be enough to
move the economy from where it is today to where it
needs to be to meet the Kyoto goals.

Ultimately, if the United States is to even approach
the Kyoto goals, energy prices must rise enough—
especially for coal, the most carbon-rich fossil fuel—to

induce enough conservation, energy efficiency, fuel

switching, and development and deployment of new

technologies and energy forms. How large this price

rise will have to be depends on what domestic policies

are used. No agreement yet exists on this policy

menu. Even if an efficient mechanism like emissions

trading is used within the United States, important

questions of who gains and loses from the policy
remain to be settled.

To cut U.S. emissions as cost-effectively as possi-
ble, Congress and the administration should commit
to the use of incentive-based policies for emissions
control. Well-intentioned but costly proposals to

mandate energy efficiency through rigid command-
and-control measures must be avoided. In addition,
policies aimed at encouraging the development and
dissemination of low-emissions technology need
careful scrutiny to avoid waste (for example, through
an ill-focused subsidy policy).

The institution of some modest interim measures
to limit greenhouse gases is important for establishing
the credibility of longer-term reduction goals. A
domestic emissions trading program with looser con-
trols than the protocol requires is one example. Such a
program could be combined with a "safety valve" to
cap the price of a tradable emissions permit at some
prespecified level that would rise over time, with the
government offering additional emissions permits as
needed to maintain the price caps.

Such an approach would complement the policies
the administration already has announced and provide
valuable information about how emissions control
policies work, as well as their costs to the economy It
also would offer such near-term benefits as improved
air quality from reduced conventional air pollutants
and encouragement for the development of lower-
emissions technologies. Even stronger incentives for
early demonstrable progress would be provided if any
early emissions reductions below an established base-
line (for example, actual 1997 emissions levels) could
be banked to meet subsequent constraints.

Necessary Actions
To enhance the prospects for an effective climate
policy, U.S. negotiators at Buenos Aires must take the
lead in establishing the basis for well-functioning
emissions trading and joint implementation. They
must also take the lead in developing an approach for
truly meaningful participation by developing coun-
tries. To enhance the credibility of the longer-term
goals in the protocol, the United States needs to work
to establish cost-effective and affordable interim mea-
sures. These initiatives need to be combined with a
renewed effort to better gauge the costs and benefits of
the protocol obligations and a search for effective and
innovative domestic policy tools. Last but not least,
the American public needs to better engage in debat-
ing this complex, long-term issue.

Raymond J. Kopp directs RFF's Quality of the Environment Division, where Richard D.
Morgenstern is a visiting scholar on leave from the U.S. Environmental Protection
Agency. Michael A. Toman directs RFF's Energy and Natural Resources Division.
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Ecosystems,
Interest Groups,
and the
Endangered Species Act
by Amy W. Ando

How science is used to design habitat protection plans may determine the suc-
cess of a more "multispecies" approach to wildlife conservation. Research
shows that the public is likely to influence development of such plans—which
may be beneficial as long as competing interests have equal voices.

The Endangered Species Act stands as the most ambi-
tious piece of species-protection legislation ever

enacted by a single nation. It is also highly controver-

sial, pitting conservation advocates against those who

own or use the land and water on which rare species

depend for their survival. Passed in 1973, the act's
authorization expired at the end of fiscal year 1992.
Since then, Congress has entertained many reautho-
rization bills, but none has managed to pass both
houses and be signed into law. Instead, the act has had
to limp along at the mercy of appropriations commit-
tees for its budget and on the occasional court deci-
sion for its refinements.

Conservationists argue that the act has many weak-

nesses and, in particular, that the status quo provides

inadequate protection for the vast majority of endan-

gered species on private property. They view a

strengthened act as urgently needed. The impasse over

reenactment, they believe, imperils species that are not

making progress toward recovery even when they are

protected under the law as "threatened" or "endan-
gered." On the other hand, those who stand to incur
costs are concerned about the impact of species pro-
tection on private property. If there is to be any rein-
carnation of the act, they want assurances that it will

do more than the current law to take into account the
costs of the limits the act has put on the way they use
their land.

When Congress recessed late this past fall, it left
behind some evidence that its members are working not
only to end the five-year hiatus but to break the
impasse over how the act should be crafted in the
future. The Senate Environment and Public Works
Committee passed a reauthorization bill, S.R 1180,
while the House considered an analogous piece of
legislation, H.R. 2351, which did not make it out of
committee.

These bills do not appeal to the same coalitions
in the endangered-species political arena. For rea-
sons not within the scope of this article, the House
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ECOSYSTEMS, INTEREST GROUPS, AND THE ENDANGERED SPECIES ACT

bill is favored by environmental groups, while the
Senate bill has greater support from developers and
industry They are not, however, completely differ-
ent. Among other things, both bills contain elements
of a "multispecies" approach to protection and
recovery

In this way, the Senate and (to a lesser extent) the
House bill reflect a growing perception that it makes
more sense to think of species as parts of ecosystems
rather than as isolated entities. Indeed, the existing
processes of designating critical habitat and designing
recovery plans for threatened or endangered wildlife
often have evolved into multispecies processes,
acknowledging the overlap and interdependencies
among species that share habitat. The multispecies
approach to conservation has received much recent
attention, due in part to the large-scale habitat conser-
vation plans currently being developed and executed
in many parts of the country These plans seek to
accommodate both conservation and development
interests on private land, despite the fact that the
current law has no real guidelines for how to design
and assess such plans.

Economies of Scale
How does a multispecies approach compare with a
species-by-species approach in the process of identify-
ing and listing vertebrates, invertebrates, and plants
that are in danger of becoming extinct? Research
implies that there may be economies of scale in species
protection—it may cost less to protect a number of
species together in naturally-occurring groups than to
protect the same number of species as scattered, dis-
joint entities.

I have conducted analyses of the time that passes
between the proposed and final addition of species to
the list of those that are protected under the act.
Species are sometimes proposed in groups, often
because they come from similar ecosystems and
regions. My analyses indicate that such multispecies
packages take no longer to be listed than single species;
administrative economies of scale appear to exist to
processing them as a group. This advantage is of some
significance, given the limits on the budgets of the Fish
and Wildlife Service and National Marine Fisheries
Service, the two agencies that administer the act.

Second, an analysis of interest-group pressure in
response to listing proposals shows that multispecies
proposals have attracted no more or less opposition
than single-species proposals. This implies that physi-
cal economies of scale exist in terms of the cost to
society of species protection. Furthermore, proposals
in regions with a high density of previously listed
species per acre tend to attract relatively less support.
This response may occur because protecting one
species in a given area extends protection to its neigh-
bors, or because some groups care about preserving
the underlying habitat rather than the particular
species that live on it.

Third, analysis of the geographic distribution of
endangered species in the United States conducted by
other researchers has revealed substantial areas of
overlapping ranges, highlighting the potential for
economies of scale in protecting species in those areas.

Yet some risks may be involved in the multispecies
approach, too. The current Endangered Species Act has,
for all its flaws, been a safety net for each individual
threatened species. Some conservation advocates worry
that in the shift toward multispecies conservation plans,
individual species may fall through the net. For exam-
ple, habitat protection requirements based on scientific
knowledge of the needs of a few high-profile "indicator
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species" may not be adequate to protect other less well-
known species that inhabit the same region.

In addition, the bills before the House and Senate
have different provisions for public participation in
the processes of developing conservation plans.
Conservation advocates worry that the provisions
currently found in the Senate bill will allow industry
and developers to skew the use of science in the
development of habitat conservation plans away
from the interests of species and those who would
protect them.

Impact of the Public
Will public participation have the effect critics worry it
will? If history serves as any guide, interest groups on
both sides of the issue have the potential to influence
the formation of conservation plans. Analyses that I
have conducted of proposals to add species to the en-
dangered species list show that public comments dur-
ing the listing process inject considerations of costs and
benefits even where the law expressly prohibits them
(see Resources 128, Summer 1997).

Using data on nonmarine species that were in the
listing process from 1989 to 1994, I analyzed the
factors that influence how long it takes a given species
to progress through relatively advanced stages of the
process. That study looks at the time it takes a species
to be officially listed once the Fish and Wildlife
Service has placed a proposal in the Federal Register to
list it. It also analyzes the delay that species experience
while they wait to be proposed. This pre-proposal
stage is called "Category 1," and contains species that
the service feels certain it can propose for inclusion on
the list as soon as resources become available.

The analyses that I conducted show that interest
groups play a sizable role in how long species take to
be placed on the list. Species that enter the process
through a petition, which carries with it support from
the petitioner as well as scientific evidence to help the
agency prepare the case, spend fourteen fewer months
in Category 1 than do species that enter the process
from within the agency. Once species have been pro-
posed, hearing requests from opponents add six
weeks (a 12 percent addition) to the proposal period,
and opposing comments can add over thirteen weeks
(a 26 percent addition) to the wait. On the other
hand, supporting comments can reduce the delay by
even more.

Delay postpones the costs (species. and their habi-
tats are not protected until a listing is final) and
reduces the benefits (the population may decline,
making ultimate recovery more difficult) of a given
listing. Thus, these results imply that interest groups
can influence at least one aspect of agency behavior
that has real welfare effects—both for species and for
stakeholders.

A separate analysis of the determinants of the
intensity of interest-group pressure reveals that these
groups respond to circumstances rather than purely to
ideology; support is stronger for listings that have
higher perceived benefits, and opposition is height-
ened when the potential costs are large because much
land will be subject to new restrictions on use. Of
course, the public comment process is not equivalent
to that of a pure cost-benefit analysis. Pressure from
both sides may still be affected by factors such as
political ideology. Nonetheless, interest-group pres-
sure from petitions, hearings, and comments prevents
the listing process from being devoid of economic
balance.

So, yes, based on empirical evidence to date, it
does seem that public participation will shape the
processes that design multispecies conservation plans
and influence the balances of the final outcomes
between competing interests. However, as long as the
law includes something like the House provision that
economic and conservation interests must be given
equal access to the process, that balance may not be a
bad thing. The benefits of exploiting the economies of
scale in species conservation may be large enough to
warrant codification of the multispecies approach in
the reauthorized Endangered Species Act, despite the
risks.

Amy W. Ando is a Fellow in the Quality of the Environment Division of RFF

Further Reading
Ando, Amy W "Delay on the Path to the Endangered

Species List: Do Costs and Benefits Matter?" RFF
Discussion Paper 97-43.

Ando, Amy W. "Interest-Group Behavior and the
Endangered Species Act," RFF Discussion Paper 97-44.

Dobson, A. P, J. P Rodriguez, W. M. Roberts, D. S.
Wilcove. "Geographic Distribution of Endangered Species
in the United States," Science 275 (1/24/97): 550-553.
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111 Industrial Rol" and
  "Getting the Prices Right"

by Allen V. Kneese

Industrial ecologists are employing innovative technologies and other induce-
ments to curb environmental degradation. Fixing the markets could acceler-
ate and simplify—progress toward their goal.

During the 1990s, the term "industrial ecology" has

emerged from academia into corporate and public

policy. The term reflects a conviction that modem

industrial activity must account for its environmental

impacts (see Jesse Ausubel's story on page 14). Some

nations and firms are paying serious attention to the

ultimate goal of industrial ecology, which is to mini-

mize harmful wastes and to use and reuse to the great-

est extent both industrial products themselves and their

wastes. As yet, though, such interest is very isolated.

Why is interest not more widespread in achieving

the benefits seen by industrial ecologists? To an econo-

mist, the question is why markets are failing to incor-

porate on their own the objectives of industrial

ecology The answer is that markets need to be funda-
mentally restructured so that prices reflect the full
social costs of production. Reconfigured markets,

combined with proper incentives such as emissions

and effluent fees, could persuade more firms to act in

environmentally beneficial ways. To achieve this fix,

however, policymakers—particularly in the United

States—would have to abandon their impulse for

central planning and direct regulation.

The Roots of Industrial Ecology
Like all serious ideas, industrial ecology has origins in

earlier work. Much of this research took place at RFF

in the 1960s and 1970s, where early work in environ-

mental economics supported the development of

integrated policies and practices in environmental and

natural resources management. One research topic
being addressed here at that time was residuals man-
agement in specific industries and regions. That is,

RFF researchers were examining economic activity

based primarily on a simple fact: the sum-total of

materials and energy flowing through the economy

must be accounted for, either as part of a process,
product, or service, or as "leftovers." Residuals—waste

materials and the energy not fully used in either pro-
duction or consumption—must go somewhere,
according to the first (materials balance) law of ther-
modynamics. They can simply be returned to the
environment in the water, land, or air; alternatively,

wastes from one plant or industry can become the
material or energy resources for other processes,
plants, or industries. Environmental pollution illus-

trates the former; the well-known "ecoindustrial"

complex in Kalundborg, Denmark is one example of
the latter.

Why does industry fail to incorporate recovery and

recycling practices more routinely into its operations?
In large part, business practices, the laws and regula-
tions that govern them, and the markets in which they
operate, all conform to conventional economic con-
ceptions of production and consumption processes.
Unfortunately, economists have by and large ignored
the important flows of materials through the economy
and the physical laws governing them. Goods and
services in the marketplace are made out of some-
thing, but classical models generally fail to consider
where that something comes from and where it goes.

(Even the term consumption as commonly used by
economists is apt to be misleading, since what in fact

is consumed in market transactions is not a physical

mass but a flow of services from that physical mass

that are involved in production and consumption.)
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The industrial ecosystem at Kalundborg, Denmark

Working at Resources for the Future, Robert Ayres,
Ralph d'Arge, and I borrowed the ideas of mass con-
servation and materials balance from the physical
sciences in order to model and analyze the flows of
materials through the economy. While the model that
resulted is somewhat technical, its basic ideas are
simple: the environment can be viewed as a large shell
(see page 12 illustration) surrounding the economic
system, providing sustenance and carrying away
wastes. Broadly stated, the mass of residuals returned
to the natural environment must be equal to the mass
of basic fuels, food, minerals, and other raw materials
entering the processing and production system, plus
atmospheric gases. This principle must hold true for
each sector of the economy taken separately and for
economic systems taken as a whole.

Resource use, production, and consumption, seen
from this perspective, could be aptly described as
processes of materials and energy throughput and
balanced materials flows. More importantly, these

Fish farms

Cement and road
aggregate

processes are intimately bound together with the
problems of residuals disposal, and hence with the
pollution of air, land, and water that occurs when the
capability of the environment to absorb and assimilate
the returning materials is overwhelmed. Considering
problems of air, water, and solid waste in isolation
from each other is thus insupportable, even though
our laws and regulations, then as now, treat each
environmental medium separately and as the locus of
largely isolated problems.

The powerful incentives and price-setting effects of
markets now operate in the economy for natural
resources (such as oil, minerals, and agricultural land)
that serve as commodities. In contrast, markets exist
only highly imperfectly or not at all for the environ-
mental resources to which most residuals are usually
returned, such as regional or global airsheds and
watercourses. Instead, these are seen as "common
property" that falls outside normal market exchange.
Thus their price is effectively set as zero. Such
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INDUSTRIAL ECOLOGY AND "GETTING THE PRICES RIGHT"

resources tend to be used for the disposal of residuals
as though for other purposes they are valueless.
Unfortunately, laws meant to control such use rely
upon efforts to regulate their use directly, not to cor-
rect the faulty price signals given by the market con-
cerning the use of common property resources. Thus
they are fighting the price system rather than working
with it.

Applying the Research
Research at RFF evolved over time toward establishing
quantitative estimates for relationships that the theo-
retical work suggested might be important. Robert
Ayres went on from RFF to continue this work, help-
ing it to grow into a discipline now widely known as
industrial metabolism. (A significant underpinning of
industrial ecology, industrial metabolism can be
defined as the integrated set of all
physical processes that
convert raw materials,
energy and labor
into products
and waste
byproducts.)

Work
within RFF
on residuals
management
continued along two
main lines. Clifford
Russell, William Vaughan, Blair
Bower, and others focused on the
individual plant level, examining
materials balances and flows and how they related to
prices, including both prices for "normal" inputs and
outputs and (experimentally) for residuals discharges
(services of common property resources or emissions

fees). Quantitative studies examined the petroleum

and steel industries, among others, embodying materi-

als balance concepts and other innovative procedures.

A second line of RFF research applied these ideas

on a regional basis, specifically to the heavily industri-

alized and populated lower Delaware River valley.

Bower, Russell, and Walter Spofford developed an
environmental quality model accounting for materials
flows and balances to test the significant linkages,
including costs, among the management of different
types of residuals in a regional context. Later studies

Material Inputs

The En

Waste
Products

vironment

Final Product
Production

sector

(with an amended version of the model) examined
how incentive (pricing) approaches can be made to
yield such desired results as meeting regional environ-
mental standards at the least cost to the region.

Implications for Policymaking
These early RFF studies are of more than archival
interest; in the intervening years, policies based on
command and control have changed hardly at all. A
number of other countries regard environmental
degradation to result largely from a failure in the sys-
tem of economic incentives, much as I have argued
here, and attempt to remedy it through emissions fees
policies (more popularly referred to as "green taxes").
The United States, however, continues with a policy
approach that is fragmented and grossly overdepen-
dent on direct regulation rather than one that attempts

to modify the defective system of
economic incentives. A new

policy departure could
benefit from the

comprehensive
RFF models.
While these
studies have
been highly

useful as
research tools,

yielding a number of
significant insights, they are

not routinely modified, main-
tained, and updated broadly for the
regions across the country.

Such systematic attention would be required for
these models to support rigorously justifiable pricing
systems for environmental resources. But the gains
thought to be achievable through industrial ecology
could not in any case be reaped through central plan-
ning and direct regulation. The futility, or worse, of
this approach is revealed in the disastrous results it has
produced in economies all across the world where it
has been tried as a tool of industrial development and
management. In contrast, correcting the pricing sys-
tems may reveal the apparent gains touted by industri-
al ecology to be little more than artifacts of a distorted
system of economic incentives.

An alternative policy approach that allows for more
flexible, decentralized, and dynamic adjustments

The Economy

Household
sector

Materials balance and the economy

Waste

1
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invites serious consideration. A plan to "get the prices
right" by correcting incentives currently distorted by
the price system and misguided public policies should
proceed on two fronts, involving subsidies and fees.

Subsidies—First, the subsidies that have historically
been built into our economic system to aid rapid and
large-scale exploitation of natural resources ought to
be re-examined. They have encouraged excessive use
of materials in general and attached false economic
advantages to the use of virgin rather than recycled
materials. These incentives reinforce the failure to
price common-property resources by increasing
throughput of materials and energy in the economy.
Removing them will mean higher prices (for energy,
for example), but these changes should be carefully
distinguished from inflationary increases. They reflect
the embedding in prices of the newly unsubsidized
costs of particular goods and services.

One means for adjusting these incentives would be
to scrutinize depletion allowances and other tax poli-
cies that favor more rapid exploitation of natural
resources. Producers of most mineral and energy prod-
ucts, such as petroleum, lead, zinc, copper, and baux-
ite, receive special treatment that effectively reduces
their tax rates. This practice keeps their prices lower
than they would otherwise be, and thus encourages the
use of virgin materials vis a vis recycled ones. Other
examples are the remaining agricultural subsidies
embedded in our farm policies and the extremely low
prices for government-supplied water in the arid west.
Such subsidies, while often entirely inappropriate to
current circumstances, are so embedded in our overall
economic system that phasing them out might in given
cases require some form of adjustment assistance.

Fees—A second policy initiative to combat perverse
incentives would involve directly and systematically
encouraging the conservation of environmental (com-
mon property) media through the use of effluent and
emissions fees—"green taxes." Creating and maintain-
ing a fully coherent, organized set of effluent taxes
based on economic modeling analyses is not possible
at this time due to excessive information requirements
However, levying such taxes across a broad front of

activities that affect common property resources would
recognize the interdependencies among environmental
media and provide incentives for continuing develop-
ment of processes that consume fewer materials or that
are more conducive to recycling or treatment of resid-
ual materials.

Conclusion
America's legal and regulatory systems address issues
related to resource conservation and environmental
improvement almost entirely through direct regulation
of particular environmental media. Such an orientation
continues to produce the familiar field days for
lawyers, heavy costs, a huge bureaucracy, ad-hoc and
capricious impacts, and far-reaching intrusion by
government into decisions about the design of indus-
trial processes

An incentive-oriented (emissions fee) approach
could not by itself deal with all of the sticky problems
that arise in achieving environmental management
objectives. For example, the discharge of highly toxic
or persistent substances might still have to be prohibit-
ed by law and prevented through regulation.
Schedules of effluent and emissions taxes that truly
minimized the costs of achieving pollution control
objectives would be too complex for practical applica-
tion, and the necessarily more simplified schedules
would inevitably introduce some inefficiencies into the
system.

The advantage that can be claimed for the incen-
tives approach, therefore, is not that it is free of
administrative problems, for it is not. Nor can it fully
replicate a theoretical least-cost solution in achieving
environmental objectives, such as that yielded in
principle by the Delaware study. An incentives-based
policy would, however, be based upon a sound con-
ception—that prices should reflect all costs—and
upon experience that shows the tremendous power of
prices and markets as signals to improve the allocation
of natural resources.

Allen V. Kneese is a senior fellow and resident consultant in the Quality of the
Environment Division.
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Industrial Ecology: A Coming-of-Age Story
by Jesse H. Ausubel

The Greek oihos, for "house," fathered the
sibling terms economics and ecology

Economics, literally, is the house rules.
Ecology is the branch of biology dealing
with the mutual relations between organ-
isms and their environment; it implies the
webs of natural forces and organisms, their
competition and cooperation, and how
they live off one another.

Industry, according to the Oxford
English Dictionary, is "intelligent or clever
working" as well as the particular branches

of productive labor. Reflecting in the late
1980s on the first two hundred years of the
industrial revolution, several of us began to
wonder whether it might be time for a new
fusion of the old siblings, economics and
ecology (See J. H. Ausubel and H. E.
Sladovich [eds.], Technology and Environ-
ment, National Academy Press, 1989.)

Industry had essentially solved the
quantitative problem of production.
Factories could readily and cheaply make

so.
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masses of shoes the world might want and
stamp out masses of cars like tin ducks.
But the massive production also generated

massive byproduction. "Waste," a seem-
ingly trivial offspring of early economies,
now seemed prepared to impoverish or
murder its parents.

Green nature appeared to have gone far
in solving this problem. In nature, webs
connect organisms living together and
consuming each other and each other's
waste. The webs have evolved so that
communities of living organisms lose little

or nothing that contains available energy

or useful material. Industrial ecology asks

whether nature can teach industry ways to

go much further both in minimizing harm-

ful waste and in maximizing the economi-

cal use of waste and also of products at the
ends of their lives as inputs to other

processes and industries.
A group of us, including Robert Frosch,

Robert Ayres, and Braden Allenby, set off

Thinking about Environmental Federalism
by Wallace E. Oates

Environmental federalism is a complicated
Land contentious issue. And it is at the
center of debates both in this country and

in the European Union, where moves are

afoot for the harmonization of environ-

mental standards across the member
nations. It is helpful in thinking about this

issue to go back to some basic "principles."
Doing so may not resolve the issue, but at

least we can better understand the nature

of the argument.
First, the issue is not a simple one of

centralization versus decentralization of
environmental management. Our govern-
mental systems consist of several levels,
and it is clear that there are important roles
for nearly all levels of government in envi-
ronmental protection. The issue is one of
aligning specific responsibilities and regu-
latory instruments with the different levels
of government so as best to achieve our

environmental objectives.
Second, there exists a body of "princi-

ples" (or, perhaps better, "rough guide-
lines") for making this assignment. In brief

(and with some simplification), the central

idea emerging from the literature in public

economics is that the responsibility for

providing a particular public service

should be assigned to the smallest jurisdic-

tion whose geographical scope encompass-

es the relevant benefits and costs associated

with the provision of the service.

The rationale for this principle is

straightforward. Such decentralization of

public decisionmaking allows outputs of

public services to be tailored to the partic-
ular circumstances—the tastes of residents,

the costs of production, and any other

peculiar local features—of each jurisdic-

tion. It is easy to show formally that such a

decentralized outcome increases social

well-being as compared with a centralized

solution requiring more uniform levels of

public services across all jurisdictions. In

Europe, this is known as the "principle of

subsidiarity," and it is enshrined in the

Maastrict Treaty for the European Union.

In the United States, we think of it more

colloquially—as an aversion to the "one
size fits all" approach.

Applying this general framework, we

can envision a system of environmental

management in which the central govern-

ment sets standards and oversees measures

for explicitly national pollution problems

and intervenes where pollutants (like acid

rain) flow across state and local bound-
aries; in addition, the central government
would support research and the dissemina-
tion of knowledge on environmental
issues, which benefit people everywhere.

At the same time, the states and localities
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under the banner of "industrial ecology" to
explore whether we could massively
reduce or do away with all waste. The
banner captured attention in industry
government, and academia. The National
Academy of Sciences and AT&T convened
a colloquium on industrial ecology in
1991. Since then, workshops, many orga-
nized by the National Academy of
Engineering, have addressed facets of
industrial ecology, including its bearing in
manufacturing and services industries,
symbiotic co-location of industries, experi-
ences in different nations, relationship to
global environmental problems, and per-
formance measures.

The welter of emerging ideas stimulated

the Lawrence Livermore National
Laboratory to invite the sorting out of
directions for research. During 1995-97 a

couple of dozen people participated in the
process, which Iddo Wemick and I report-
ed on. Our view is that the goal of indus-
trial ecology is to lighten the
environmental impact per person and per
dollar of economic activity; the role of
industrial ecology is to find leverage, the

opportunities for considerable improve-
ment from practical effort.

Industrial ecology searches for leverage
wherever it may lie in the chain from
extraction and primary production through
"final" consumption, that is, "from cradle
to rebirth." Mindful of the endless reincar-

Mindful of the endless
reincarnations of materials,
the authors of the report refer
to themselves as the
"Vishnus," for the Hindu god
known as the preserver.

nations of materials, the authors of the

report refer to themselves as the "Vishnus,"

for the Hindu god known as the preserver.

The report discusses several means for
lessening impacts, including:
Zero emissions. Chances and ways to move
from leaky to looped systems, and plausi-
ble scenarios for the transition from leaks
to loops, especially for energy

Materials substitution. Opportunities for changes
in material properties to reduce environ-
mental burdens and the time scales for
improved or new materials to occupy
markets.
Demateriotrzation. Trends in delivering equal or
more services with less stuff.
Decarbonization. Evolution of the energy sys-
tem for more service while burning less
carbon, through more low-carbon fuel
(natural gas) or no-carbon fuel (hydrogen)
and through more efficient generation,
distribution, and use.
Functionality economy. Reconception of indus-
tries as satisfying wants (such as floor
coverings) rather than selling goods (car-
pets).

The report also explores methods for
discovering and measuring progress,
including:
Materials flow and balance analyses. Compre-
hensive accounting for industrial ecosys-
tems at several levels (firm, sector, region)
by elements (such as chlorine or cadmium)
and by sectors (such as wood products or
automobiles). This work was pioneered at

Continued on page 16

would set their own standards and would
manage environmental quality for matters
that are contained within their own bor-
ders (such things, perhaps, as drinking
water, refuse disposal, and air pollutants

with solely local effects).
Is this, in fact, the way we do things?

Not exactly (as they say in the Hertz ads).
Under the Clean Air Act, for example,
Congress has directed the Environmental
Protection Agency to set uniform national
standards for air quality—applicable to
every point in the United States. Such
standards apply irrespective of whether

there is any transporting of pollution
across jurisdictional lines. Curiously, under

the Clean Water Act in contrast, Congress
has given the states the responsibility (hut
subject to EPA approval) for setting their
own standards for water quality.
Environmental policy in the United States
(and Europe as well) is characterized by a
certain ambivalence on this matter.

What is the objection to decentralized

environmental management? One objec-
tion (and this is where things get more

complicated) is that state and local govern-

ments, in their eagerness to promote eco-

nomic development through attracting

new business investment and creating jobs,

will set excessively lax environmental

standards to keep down costs of pollution

control. What results (so the argument

goes) is a "race to the bottom" with states

and localities competing with one another

to reduce environmental standards. We

thus need centralized standard setting and

environmental management, as one author
has put it, to "save the states from them-

selves."
But is this true? Note that this is really

part of a more general and quite funda-

mental indictment of all state and local
governance that says that economic corn-

Continued on page 16
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Ausubel, from page 15

RFF (see Allen Kneese's feature in this
issue).
Life ryde analyses of products. Only a handful,
such as Styrofoam cups and diapers, have
been analyzed, and we need quick, reason-
ably accurate ways to sketch many prod-
ucts as well as skills to detail the most
important or subtle.
Indicators. Intensity-of-use, waste-to-product
ratios, and a suite of other metrics or com-
passes need to be developed and tested to
guide the economy to get more out of
material and leak less.

Finally, the report points to levers to
achieve the goals of industrial ecology
Some levers relate to choosing materials,
designing products, and recovering materi-
als. Others relate to institutional barriers

and incentives. For example, what are the
prospects for waste markets and waste
exchanges? Can accounting that better
tracks materials improve both the environ-
mental performance and profitability of
firms? What leverage can be gained by
changes in regulation of the recovery and
transport of industrial wastes or by manu-
facturers taking back products?

The search for leverage is under way in
the United States and around the world.
The White House Council on
Environmental Quality leads an industrial
ecology interagency group soon to report
on materials. The research scene is lively in
Germany, the Netherlands, and a fast-
growing list of other countries. The field
now has a dedicated quarterly, Journal of
Industrial Ecology. Lucent Technologies,
AT&T, and the National Science

Foundation award fellowships to industrial
ecologists. The first Gordon Conference on
industrial ecology will take place in June
1998. In this emerging field, the simple,
powerful idea that society must balance its
accounts of materials and energy which
RFF nurtured in the 1970s, is coming of
age.

Jesse H. Ausubel, an RFF university fellow, directs the Program for
the Human Environment at the Rockefeller University.

The DOE report he coauthored with Iddo Wernick, "Industrial
Ecology: Some Diredions for Research," is available at

http://phe.rockefelleredu/ie_agenda/

Oates, from page 15

petition will lead these governments to
misbehave—to underprovide public ser-
vices so as to keep taxes and expensive
regulations at excessively low levels. This is
curious in one respect. We generally
applaud the work of competitive forces in
the private sector, where Adam Smith's
invisible hand guides self-interested deci-
sions into socially beneficent outcomes.
But here we are told that competition is
socially harmful in the public sector.

The theory on this is not entirely clear.
Certain economic models, for example,
find that competition among governments
(as in the private sector) encourages pre-
cisely the right kinds of decisions. There is
no race to the bottom. Active competition
for new economic activity in these models
provides precisely the correct signals for
decisions on public expenditures and
taxation. At the same time, it is not diffi-
cult to introduce elements (and not unreal-
istic ones) into these models that generate

distortions—in some instances in the form
of excessively lax environmental standards.
But the theory gives us no sense of the
likely magnitude of the potential distor-
tions. Unfortunately at this juncture we

It simply doesn't make
economic sense to insist that
all jurisdictions adopt the
same set of centrally
determined standards for
environmental quality.

cannot resolve this matter by an appeal to
the evidence; existing studies of state and
local competition, while of some interest,
do not answer our question. At any rate,
there exists little systematic evidence that
supports the case for a race to the bottom.

My own sense is that there remains a
strong case for extensive decentralized

environmental management encompassing

the setting of standards as well as their

enforcement. There has been an impressive
growth in both the analytical and adminis-
trative capacities of state and local agen-

cies. Moreover, it simply doesn't make

economic sense to insist that all jurisdic-

tions adopt the same set of centrally deter-
mined standards for environmental quality
Circumstances differ, and we should take
advantage of the opportunities that this
provides for a more flexible approach to
environmental management. The problems
of air and water quality management, for
example, are very different between
Southern California and Omaha (or Venice
and Oslo, in the European setting) and
these differences should manifest them-
selves in the stringency and the form of
environmental regulations.

Wallace E. Oates is an RFF university fellow and a professor of eco-
nomics at the University of Maryland.
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Critically Evaluating America's
Pollution Control System
by Terry Davies

Early in 1994, researchers at RFF's Center
L for Risk Management commenced what
arguably is the most comprehensive evalu-
ation of the U.S. pollution control system
ever conducted. Our findings, which are
reported in the newly published RFF book
Pollution Control in the United States:
Evaluating the System, point to a system
that for all its accomplishments is deeply
and fundamentally flawed. The need for a
major overhaul, not simply more tinkering,
is imperative.

This ambitious project, which
has involved the efforts of numer-
ous RFF staffers, was initiated at
the suggestion of the Andrew W.
Mellon Foundation and funded by
Mellon and the Smith Richardson
Foundation.

The 336-page book that is the
result examines the major man-
dates and functions of the
Environmental Protection Agency.
Drawing extensively on an array of
government reports and similar
data, it provides both a description
of the system and an assessment of
its flaws.

techniques for opening up the system as
citizen suits, regulatory negotiations (con-
vening the key parties to negotiate a draft
rule), and the Toxics Release Inventory
(which makes public the amount of toxics
produced by individual facilities). Many
advances have been made in the science
and engineering of pollution control.

Nevertheless, our study shows that the
system is by nature fragmented. As a
result, resolving certain types of problems
is sometimes not simply difficult, but

fers of pollutants, and greatly reduces the
effectiveness of pollution control.

Beyond even these shortcomings, our
evaluation reveals more critical flaws. The
present system is focused for the most part
at the wrong targets, is very inefficient, and
is excessively intrusive.

The Wrong Priorities. Any gains in the effec-
tiveness of policies and programs are hol-
low if the wrong problems are targeted. If
one looks at what are the most serious
health or environmental risks, one will find

little or no relationship to our
current environmental regulatory
priorities. Comparing EPA and
societal expenditures with health
and ecological risk rankings, we
found a basic mismatch. Two top-
ranking health risks that are at the
top of many experts' lists—rador
and indoor air pollution—receive
minimal funding, while the high-
est expenditures on ecological
risks—oil spills and hazardous
waste sites—go to problems that
do not even make it to most
experts' lists of the major risks.

In water pollution, nonpoint
sources pose the major problem,
yet the current system still focuses

on point sources. Indoor air pollution is
the major health threat for most people,
but the system focuses on outdoor air
pollution. These are two of the most egre-
gious examples, but by no means the only
ones. Risk cannot be the only guide in
setting priorities; other factors, such as
cost, administrative feasibility and faim,
considerations, must be put into play. The
basic goal of the system, however, is to
reduce risk.

Inefficiencies. The inefficiency of the cur-
rent control system goes beyond focusing
on the wrong targets. The system discour-
ages preventing pollution and focuses
instead on end-of-pipe treatment.
Prevention is often preferable, both envi-
ronmentally and economically The system
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The book examines and evalu- of Air Quality Planning and Standards Research, 1996.

ates the system using these criteria:
whether the system has reduced pollution
levels; whether it has targeted the most
important problems; whether it has accom-
plished its goals efficiently; whether it has
been responsive to a variety of social val-
ues; how it compares with the systems of
other developed nations; and how well it
can deal with future problems. The study
focuses largely, although not entirely, on
federal environmental efforts.

Strengths and Weaknesses
The present system has done much to
improve environmental quality. Laws and
regulations have reduced air pollution
from automobiles and large point sources.
Creative policies such as emissions trading
have been developed, along with such

995

impossible. For instance, a recent report
notes that the air deposition of mercury in
the Everglades is twenty-five to fifty times
greater than mercury discharges by water
polluters. Yet the current regulatory system
cannot deal with this situation effectively,
because our water pollution laws ignore
altogether the possibility that some pollu-
tants end up in water bodies via the air.

The most important shortcomings of
the system are due to Congress, not EPA or
the states. It is Congress that has proliferat-
ed environmental statutes, failed to think
through how they ought to interrelate,
failed to set priorities, and perpetuated the
myth of freedom from risk. The fragmenta-
tion that results increases the costs of
compliance, encourages cross-media trans-

Office
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also is excessively prescriptive,
telling sources how to control
pollution instead of setting a goal
and allowing flexibility in how to
meet it. There is ample evidence
that the prescriptive approach
adds large sums to the cost of
control, money that comes from
taxpayers' pocketbooks and that is
not buying anything.

The costs of controlling pollu-
tion are borne largely by the private
sector. Direct EPA expenditures are
a small portion of the cost. More
efficient EPA regulations, however,
could reduce costs paid by all
parties as well as reducing the
intrusiveness of the control system.

Intrusiveness. The intrusiveness of
the present system not only works
against some of its own goals, but
also generates bitter public resistance. It
tells people what to do rather than provid-

ing incentives for them to take necessary

action. Its recordkeeping requirements and

other bureaucratic aspects can be onerous

and often are duplicative or otherwise

unnecessary
Developing alternatives to these short-

comings is a major challenge to

any reform effort. One major set

of remedies that has been pro-

posed is incre  sed use of "market

mechanisms," using pollution

taxes, marketable permits, and

deposit-refund schemes as ways

to reduce and control costs. The

United States has pioneered
some of these mechanisms, such

as the trading of emissions
rights, and Resources for the
Future can legitimately claim to
be one of the intellectual parents
of market mechanisms. However,
many other countries make
greater use of taxes as a way of
curbing fuel use than does the
United States.
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Source: RFF calculations based on OECD Environmental Data: Compendium

1995, p. 230.

How the System Might Be Changed
While making recommendations for
change falls beyond the scope of our evalu-
ation project, one can infer the characteris-
tics of a reformed pollution control system
from our findings. It would have to be
results-oriented, perhaps with EPA s regu-
latory and assistance efforts focused on

places and economic sectors. It
would be integrated throughout,
rather than being divided into
separate air-water-land categories.
It would be efficient, taking costs
into account. And it would be
more participatory and less coer-
cive. Aside from its fragmentation,

the current system's other great

failure is its lack of adequate scien-

tific, monitoring, and social science

information. A performance-based

system will need information for

measuring performance.
Possibilities for changing the

present system are good, but those

changes will probably not take

place as fast as is necessary. Many

of the national environmental

organizations have come to be the

arch-conservatives on the matter of

reform, opposing nearly all significant

changes. Such a position will damage their

effectiveness in the long run. Industry

tends to focus more on the bottom line,

and thus will need outside incentives to

motivate compliance. But industry is far

from unified regarding environmental

policy: even similar large companies dis-

agree about such basic issues as

whether to encourage decentral-

ization to the states. The picture

of the principal stakeholders in

the pollution control system,

then, is nearly as complicated as

the system itself.
As one who was involved in

environmental matters before

there was an EPA and when few

outside of scientific circles had

heard of ecology, I remain opti-

mistic concerning reform of the

nation's pollution control system.

But there is clearly still a long

way to go.
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onment,
Terry Davies is the diredor of RFF's (enter for Risk
Management.
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Summer internships
RFF is now accepting applica-
tions for its 1998 summer
internships, scheduled to run
this year from June 2 through
August 29. As in the past,
approximately a dozen stu-
dents will be selected to work
directly with RFF researchers in
one of three divisions on a
variety of ongoing projects and
to assist in developing new
areas of research and policy
analysis. A modest stipend is
offered.

All three divisions seek
candidates with policy analysis
and writing skills and an inter-
est in environmental policy
problems that lend themselves
to interdisciplinary analysis.

RESOURCES FOR THE FUTURE

ANNOUNCEMENTS

The Energy and Natural
Resources and Quality of the
Environment divisions addi-
tionally require strong back-
grounds and interests in
microeconomics, quantitative
methods, policy analysis, and
social or natural sciences.

Applicants may apply to
one or more divisions by sub-
mitting the following materials:
cover letter describing inter-
ests, resume, academic tran-
script, and letter of
recommendation sent directly
by a faculty member.

All application materials
should be postmarked or faxed
to 202-939-3460 by March
16, 1998. For more informa-
tion, see http://www.riforg

China Program internship
Graduate students with a spe-
cial interest in environmental
economics as they affect China
are encouraged to apply for the
Walter 0. Spofford Jr.
Memorial Internship, named
to honor the late RFF
researcher who helped launch
RFF's China Program.

In establishing the internship,
RFF intends to further the coop-
erative work that Spofford en-
gaged in with experts in China
to strike a balance between
environmental standards and
sustainable economic growth.

The application require-
ments, deadline, and calendar
are the same as for the other
RFF summer internships.

Pollution Control in the United States:
Evaluating the System
By J. Clarence Davies and Jan Mazurek

"This is the most thorough and balanced analysis to date of the
successes and failures of our pollution control system. Anyone
concerned about the environment should read this book to
understand why our regulatory system often fails, and how it
must be changed if we want better results."

Norman J. Vig, Carleton College

"Sure to become a classic in the environmental field. Davies and
Mazurek cut through the fog of the current regulatory reform
debate with clear thinking and careful analysis. They define the
state of the art in governmental program evaluation."

Dan Esty, Yale Center for Environmental Law and Policy

J. Clarence Davies directs the Center for Risk Management at RFF
Jan Mazurek, formerly with CRM, is author of the forthcoming
Making Microchips: Policy, Globalization, and Economic Restructuring
in the Semiconductor Industry (MIT Press).

Also now available
Partha Dasgupta, Environmental and Resource Economics in the

World of the Poor, Paperback $7.95, ISBN 0-915707-91-8
Robert Solow, An Almost Practical Step toward Sustainability,

Paperback $7.95, ISBN 0-915707-92-6

Pollution Control
in the

- United States

Available in March 1998
336 pages

Hardback $48.00
ISBN 0-915707-87-X

Paperback $29.95
ISBN 0-915707-88-8

Ordering books
To purchase books, add
$4.00 for shipping to the
price of the first book
ordered; add 50 cents for
each additional book. Send
a check payable to
Resources for the Future to:
Resources for the Future,
Customer Services, P 0. Box
4852, Hampden Station,
Baltimore, MD 21211-2190.

Books and reports may
be ordered by telephoning
410-516-6955. MasterCard
and VISA charges may be
made on telephone orders

Ordering discussion
papers
Discussion papers may be
ordered through RFF The
price per paper covers pro-
duction and postage costs
and is based on delivery
preference: domestic, $6 for
book rate and $10 for first
class; international, US$8 for
surface and US$15 for air
mail. Canadian and overseas
payments must be in U.S.
dollars payable through a
U.S. bank.

Please send a written
request and a check payable
to Resources for the Future
to: Discussion Papers, Exter-
nal Affairs, Resources for the
Future, 1616 P Street, NW
Washington, DC 20036-
1400. Recent discussion
papers are accessible elec-
tronically at http://wivw.loyg
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INSIDE RFF

Putting People in the Picture: Alan Krupnick measures the human fador
Resources has begun an occasional series of talks with researchers about their personal backgrounds,
approaches, and expectations in exploring various aspects of environmental economics. This first profile is
of Senior Fellow Alan Krupnick, who has been with RFF for nearly twenty years.

Two kinds of people are attract-
ed to environmental research,
Alan Krupnick says—those
who love critters and trees, and
those who zero in on people
and health. "Where I grew up
in Philadelphia, we had a lot
more people than birds," the
senior fellow says. "So you can
guess what kind of researcher I
am."

As a budding economist in
the 1970s, Krupnick saw a
need to understand the human
factor in environmental policy
He saw the new field of envi-
ronmental economics as a place
to "get in on the ground floor
intellectually" RFF was "pre-
mier in terms of output and
new ideas" at the time. What
drew him to join the organiza-
tion was RFF's location in
Washington as well.

"You come here as an econ-
omist if you want to mix it up
and get your hands dirty in the
policy debate," Krupnick says.
But, unlike most of the others
at the federal policymaking
table, the RFF scholar does not
represent any of the stakehold-
ers. -We try to make the case
for efficiency There's an old
saying that there's no
constituency for efficiency; we
provide one to the extent that
we can."

Krupnick brings three
special attributes to this role of
defending the long-term inter-

ests of taxpayers and consu-
mers: a fascination with "the
beauty of the market—how
under certain circumstances
social welfare is maximized
when you let the markets run";
a drive to "unlock the secrets of
people's behavior in the eco-
nomic sphere"; and a joy in
working
with groups
of people.
He loves
"large
complicat-
ed research
problems
that you
cannot take
on without
pulling
together a
research
team."

The
economist's
romance
with the
market has
endured. At
Columbia University's interna-
tional business school, he
turned away from the simple
goal of "selling more soft drinks
to Ugandans," Krupnick recalls.
Drawn to the counterculture of
his generation, his own free
spirit continued to appreciate
the free market nonetheless.

What he settled on was a
role midway between a profit-

driven entrepreneur and a
radical politician, the role of an
economist. "Economics as the
pursuit of social welfare—that
is, finding ways that Ugandans
can become better off—that's
what attracted me." The irony,
he points out, is that environ-
mental markets are plagued by

constant
interfer-
ence from
"visible
hands"
and mar-
ket distor-
tions that
undercut
the good
work that
he
believes
the classic
"invisible
hand"
could
bring
about.
But this
daunting-

ly stubborn problem appeals to
Krupnick's spirit of adventure.
"I love collecting data that no
one ever collected before,
surveying people about their
preferences or looking at avail-
able data in a new way"
Currently, he is experimenting
with what may turn out to be a
breakthrough way to measure
just how much people value

reducing their risk of dying
prematurely from exposure to
air pollution. He is dissatisfied
with traditional approaches
that extrapolate from data
about on-the-job risks of acci-
dental death.

Using "life years saved" as
an alternative measure "poten-
tially is a big deal," he thinks.
The survey he is helping to
develop will first be applied in
Japan and then, he hopes, in
the United States and the
United Kingdom. The range of
venues will allow a look at
how culture affects people's
preferences in this area.
Eventually, he would like to
apply the analysis to develop-
ing countries such as India and
China, where the choice
between human health and

poverty is often stark. "It's
really important to get infor-
mation on how people see the
tradeoffs there."

This behavior-oriented
analysis is the kind Krupnick
thrives on. (His doctoral disser-
tation at the University of
Maryland measured the effects
of pollution on worker produc-
tivity) It also thrusts him into
some highly charged policy
debates centered on the use of
cost-benefit analysis for envi-
ronmental issues.

His interest in group inter-
actions is probably best mea-
sured by his lifelong sessions
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In the groove at Penn State, 1966. Alan's the fifth "guy" at right.

at the keyboard. Ever since his
undergraduate days at Penn
State, he has loved playing
music—and still does, be it
with his two young daughters
at home, with aging profes-
sionals in lounge-lizard gigs on
weekends, or as an accompa-
nist for some of his neighbors
in a community whose musi-
cal lights range from accordion
to zither players with opera
singers in between.

There is not that much

111' 
difference hearing him talk

about these music gigs and

siv

about various policy "jam
sessions" during his time at
the White House Council of
Economic Advisers—or his
work currently as the co-
chair, and the lone economist,
on an orchestra-sized federal
advisory subcommittee. What
he likes about RFF, Krupnick
says, is that, unlike the isola-
tion of many academic set-
tings, it is well populated
with scholars ready to "mix it
up."

Newly promoted
fellow
Robert Hersh received a pro-
motion to the rank of fellow in
RFF's Center for Risk
Management this past fall.
Until his promotion, Hersh was
a research associate with the
center, where he began work-
ing in 1992.

An analyst of integrated
pollution control initiatives on
an international level, Hersh
has also been examining the
policy implications of incorpo-
rating land use into cleanup

decisions at Superfund sites and
is a primary author of the RFF
report, -Linking Land Use and
Superfund Cleanups:
Unchartered Territory"

Hersh holds an M.A. in
urban and environmental
policy from Tufts University, a
certificate in environmental
management from the United
Nations Environment Program,
an M.A. in telecommunication
arts from the University of
Michigan, and a BA. in
English literature from the
University of Sussex.

He received a United
Nations Environment Program

Fellowship in 1991. He is also a
recipient of the University of
Michigan's Leland Stowe
Journalism Award and its Leo
Burnett Scholarship for research
in visual communication. fia

New development
diredor
Evita Sherman-Dixon is REFS
new director of development.

Before joining RFF,
Sherman-Dixon was a major
gifts officer for the Johns
Hopkins University's Zanvyl
Krieger School of Arts and
Sciences. Her experience also
includes a series of positions
with United Way, the most
recent of which was as vice
president for major/planned
gifts at United Way Central
Maryland.

Sherman-Dixon holds a
BA. in international relations
and Latin American studies
from the American University

She replaces RFF's former
development director, Nancy
Hiles.

Photo credits: Patrick Deason
Photography
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RFF extends a heartfelt
thank you to all those who
generously supported our
work in fiscal year 1997.
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