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FOREWORD

by
Senator Timothy E. Wirth and Senator John Heinz

Timdessfolk wisdom tdlls us there is more than one way to skin acat. Common sense and this
report tdl usthat thereare d so many waysto acleaner environment. Among them areinnovative measures
to enlist the forces of the marketplace and the ingenuity of entrepreneurs to help deter pollution and to
change the conduct that wastes and degrades nature's resources.

Project 88 is a nonpartisan effort to find innovative solutions to mgor environmental and natura
resource problems. This report offers 36 specific recommendations resulting from that effort. 1n many
ingtances, the recommendations are multipurpose ones that address the common causes of interrelated
environmental problems. Where the report is most inventive, however, isin its emphass on the practical
employment of economic forces to achieve heightened protection of the environment at lower cost to
society. Such gpproaches, properly implemented, can enlist the everyday economic decisonsof individuds
and businesses as powerful forces for environmental protection; reduce the costs of meeting our
environmentd goa's, and engage theinnovative capacity of our entrepreneurid system in our environmenta
enterprise.

We are not proposing a free market in the environment -- far from it. This report is not about
putting a price on our environment, assgning dollar vaues to environmenta amenities or auctioning public
lands to the highest bidder. What we are proposing is that once tough environmental goals are set, we
should design mechanismsfor achieving those god swhich take advantage of the forces of the marketplace
inour economy. In order to concentrate on that design task, Project 88 steps away from ongoing debates
over specific environmentd godlss, to focus instead on finding better mechanisms for achieving whatever
standards are set.

Our current array of environmentd laws and regulations has done much over the past 25 yearsto
check and even reverse spreading threats to air, water, land, wildlife, and hedth. But much remainsto be
done. Many problems are unsolved. The air in many of our citiesis getting worse, not better. We have
barely begun cleanup of toxic wastesfrom the past. And now new chalenges are emerging, some of them
-- climate change and ozone loss-- so enormousthat previous policies hardly begin to comprehend them.
New directions are needed in the ways we think about managing our environment and natura resources
and the ways we alocate respongbility for progress.

Especidly now, asanew Adminitration and anew Congress organizefor action, therisng dangers
to our environment and our heightened awareness of these threats cdl for new thinking, new inquiry, and,

iX



above dl, new approaches. Project 88 isaresponseto that need. Its proposals are presented neither as
panaceas nor, in many cases, as definitive answers.  Although we do not necessarily endorse each and
every idea presented, and might take exception to some, we believe that they deserve serious and timely
consderation. The qudity of life that our children and grandchildren will inherit may, in large part, hinge
on the choices we make now and in the near future.

This report isthe product of astaff effort led by Dr. Robert Stavins, an economist and professor
of public policy a Harvard University's John F. Kennedy School of Government, and an associate of its
Energy and Environmental Policy Center. Dr. Stavins, a specidist in natura resource and environmental
policy, with broad experience at the Giannini Foundation, the Environmental Defense Fund, and asa Peace
Corps volunteer, worked withateam of experts on environmenta and natural resource policy from across
the country. More than fifty persons from academia, private industry, environmenta organizations, and
government contributed to or reviewed drafts of the report. We owe a substantid debt to al of these
participants, but none should be held responsible for any remaining errors or omissons. We thank the
reviewers and contributors, particularly Dr. Stavins, for their work. We are proud to have sponsored this
effort and to put this report before the public.



CHAPTER 1
INTRODUCTION AND SUMMARY

This study faces abroad chdlenge: to find the best, most cost-effective, new approaches to the
mounting environmenta hazards which face Americans and the world & large. Our environmenta and
natura resource policies have evolved over the past two decades in response to an array of perceived
threats. Now, new and greater dangers have arisen, the cost of enforcing even existing policies has
escalated, and the issue of how to share that burden has become a brake on urgently needed action.

Intheface of historically unprecedented Federa budget deficits, it islessand lesslikdy that wecan
increase environmenta protection smply by spending more money on programs and policies dready in
place.! Our concerns are much broader than budgetary issues. the costs of environmenta complianceto
our economy are high.2 We need to ensure that investment in environmenta protection is cost-effective
if we areto build international comptitive strength along with a better environment.

The gpproach that seems most promising -- most effective in selecting the means of protection,
mogt efficient in kegping its costs low, and most productive in resolving a wide range of overlapping
problems simultaneoudy --is one of harnessing market forces to spur both technologica advance and

'Federd expenditures for al environmental and natural resource programsin 1985 were about
$13.4 billion (1.4% of dl Federd outlays). See: (1) U.S. Office of Management and Budget. Budget
of the U.S. Government, Historical Tables, Fisca Year 1987. Washington, D.C.: U.S. Government
Printing Office, 1986. (2) U.S. Council of Economic Advisors. Economic Report of the President.
Washington, D.C.: U.S. Government Printing Office, 1986.

2In 1984, total U.S. expenditures on pollution control amounted to about $65 hillion -- 63% by
businesses, 21% by al levels of government, and 16% by consumers. Tota pollution control
expenditures were about 1.8% of GNP. See: (1) Farber, Kit D. and Gary L. Rutledge. "Pollution
Abatement and Control Expenditures.” Survey of Current Business 66(1986):100-103. (2) U.S.
Council of Economic Advisors 1986.




susgtainable management of national and globa natural resources® Indeed, a more economicaly efficient
approach will alow more ambitious policies. In light of the escdating threets posed by environmenta
degradtion, it isimperative that new thinking be brought into public and private decison-making.

This report looks a ways to engineer the forces of the marketplace into our environmental
programs, using economic incentives (and disincentives) to make the everyday economic decisions of
individuals, bus nesses, and the government work effectively for the environment. The mechanismscan be
as ample as the dimination of subsidies for environmentaly destructive timber sdes or asintricate as a
system of auctioned, tradegble pollution permits to control acid rain.

This study is not about setting environmenta gods by the use of economic criteria. 1t does not
recommend the use of benefit-cost analys's, or setting dollar vaues on environmenta amenities or human
hedth. Indeed, for the most part, the report eschews judgement on gods and standards. It does not
suggest how much air pollution is acceptable, how many acres of wildernessare needed, or how to balance
the need for controlling emissions of toxic chemicaswith the costsof such controls. Theseareimportant --
even crucid -- questions. But there is a need to set aside ongoing debates over specific environmenta
standards, in order to carry out a separate examination of effective mechanisms for environmenta
protection.

Where mechanisms can be developed to make environmenta goals part of economic decisions,
the strong forces of the marketplace can work to reduce the costs of compliance and enlist the innovative
capacity of American entrepreneursin our environmenta enterprise. The study does not suggest that less
regulation, freer markets, or privatization of government assets automatically result in abetter environment.
Instead, this report proposes new ways of thinking about how regulations could work, and new ways in
which we can gpply economic common sense to some of our most vexing environmental problems. The
report's recommendations are designed to increase environmental protection and economic productivity
by providing incentives for business and individuas to go beyond what regulators can require. Thissame
focus on economic forces aso cdls for recognizing and reforming ongoing government programs that
impose market barriers or provide direct or indirect subsidies which create market forces that contribute
to environmenta problems.

Developing such proposals in detail and putting them into action will be acomplicated and difficult
enterprise, but thisis a chalenge that must bemet. Weface ahuge Federd deficit, growing costsfor each
new increment of pollution control, and the chalenges of new and even more daunting problems in the
coming decades. Public demand for aqudity environment isstrong and degp.* Y et itisunlikey that either

3A "new environmentalism” which embraces such approaches has already emerged. See: Krupp,
Frederic D. "New Environmentadism Factorsin Economic Needs." Wall Street Journal, November
20, 1986, p. 34.

“4Public opinion polls consistently show that public concern over environmenta quaity has remained
firm during energy crises, economic downturns, and tax revolts. Seet (1) Dunlap, Riley E. "Palls,
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the Federal government or our economy as awhole will be able to afford higher environmenta standards
unlesswe seek out those meansthat get usthe most protection possiblefor every dollar. Theforces of the
marketplace, in which reduced costs are a plus on the bottom line, can help usdo this. At the sametime,
market forces can supplement the regulatory power of the government and create a setting for private
sector innovation and initiative in the pursuit of environmental qudity.

I dentifying Innovative Solutionsto Major Environmental Problems

For each of 13 mgor environmental and natural resource problems addressed in this report, we
considered a variety of possible policy responses, and assessed them according to nine mgjor criteria®

o

Will the policy effectively achieve our environmenta goas?

Will the policy approach be cogt-effective, that is, will it achieve the environmenta goas
a the least cost (to society a large)? This is essentid if we are to maximize the
environmenta protection we get for each dollar we spend.

Will the strategy provide relevant government agencies with the information they need?
How easy (or costly) will monitoring and enforcement be?

Will the policy be flexible in the face of change? When changes occur in tastes,
technology, or resource use, will the policy accommodate these changes and remain
effective, or will it be in danger of becoming ineffective (or even counter-productive)?
Will the policy give industry positive, dynamic incentives? For example, will it encourage

firms to develop new, environment-saving technologies, or encourage firms to retain
exiding, inefficient plants?

Pollution, and Palitics Revisted: Public Opinion on the Environment in the Reagan Era” Environment
29(1987):7-37. (2) Ladd, E. C. "Clearing the Air: Public Opinion and Public Policy on the
Environment." Public Opinion, February/March 1982, pp. 16-20. (3) Lamm, Richard D. and Thomas
A. Baron. "The Environmentad Agendafor the Next Adminidration.” Environment 30(1988):17-29.

SThis st of criteriais partly based upon asimilar set of criteria described by: Bohm, Peter and
Clifford S. Rusdll. "Comparative Andyss of Alterndtive Policy Insruments.” Handbook of Natural
Resource and Energy Economics, Volumel, eds. Allen V. Kneese and James L. Sweeney, pp. 395

460. Amsterdam: North-Holland, 1985.



o] Will the economic effects of the policy be equitably distributed?
o] Will the purpose and nature of the policy be broadly understandable to the generd public?

o] Will the policy be truly feasible, both in terms of enactment by the Congress and in terms
of implementation by the appropriate departments or agencies?

We used these criteriato sdlect what we believe to be effective new approachesto the problems
we examined.

Common Threads and Implicationsfor Environmental Policy

Our consderation of the problem areas addressed in this report led us not only to specific
recommendations but aso to more generd policy conclusons.

The fird is the sartling degree to which many environmenta problems are interrelated and how
some of the mogt effective policies can hep solve severa problems smultaneoudy. For example, the
comprehensve energy-efficiency program we advocate will help fight globa warming, acid rain, and locd
ar pollution, while strengthening U.S. energy security and international competitiveness.

The second isthat while conventiona regulatory approaches have been effective, they need to be
supplemented. Setting uniform standards or requiring specific control technologiesisincreasngly adifficult
and expendve method to achieve environmenta improvements.

A basic underpinning of Project 88 isthe notion that a key to reducing inefficient natura resource
use and environmenta degradation isto ensure that consumers and producers face the true codts of their
decisons -- not just their direct costs, but the full socid cogts of the consequences of their actions.
Economic-incentive systems provide various ways to do this: tradeable permits for industria pollutants;®
pollutioncharges, deposit-refund systemsfor contai nerized hazardous wastes; least-cost bidding at utilities
for greater energy efficiency; remova of market barriers which promote inefficient resource use; and
removal of unwarranted subsidies of environmentally destructive activities. With incentive-based systems,
the tens of thousands of decisions of individua firms can bolster scarce public-sector resources.

®Some environmenta groups have expressed concerns regarding emission permit trading and similar
incentive-based approaches. 1n Chapters 2 through 7, we address the major concerns which have
been expressed. For responsesto abroader set of criticisms, seer Stewart, Richard B. "Controlling
Environmenta Risks Through Economic Incentives” Columbia Journd of Environmenta Law
13(1988):153-169.




Charge systems impose a fee or tax on pollution, while tradeable permit systems st a tota
dlowable leve of pallution and authorize firmsto buy, sell, and trade permitswithinthat overdl limit. The
workings of apollution charge are smple-- when the polluter pays, it isto the polluter's advantage to clean
up. Withfees, however, it is necessary to guess how large afee will result in how much clean-up. Permits
are preferablein many cases, asthey can sart with afirm decison asto how much pollutionisthelimit, and
then issue permits for only that amount. Permit systems do not have to begin or stay a the status quio.
They can begin by issuing permitsfor somefraction of current emissonsand give permit holdersadeadline
to get there. They can aso be designed to ratchet down toward stricter standards.

At a time of concern about our economy's international competitiveness, incentive-based
approaches can provide huge savings and increases in productivity. For example, a market-based
approach to acid rain reduction could save us $3 hillion per year, compared with the cost of a dictated
technologicd solution.” And, incentive-based approaches need not be any more expensive for the
government to administer than conventiond, regulatory methods. In fact, funds from tradesble-permit
auctions could be used to help finance an expanded EPA budget.? No one, however, should be deceived
into believing that environmenta protection can be achieved without significant costs, since no program of
environmenta controls can be effective without a strong commitment to monitoring and enforcement.

M ost importantly, economic-incentive gpproaches alow greeter levels of protection for any given
aggregate cost of control. Rather than dictating to enterprises how they should manufacturetheir products,
incentive-based systemsimpose acost on pollution-causing activities, leaving it to individua firmsto decide
among themsdves how to achieve therequired leve of environmental protection. Market forceswill drive
these decisons toward least-cost solutions and toward the development of new pollution-control
technol ogies and expertise by the private sector.

| ncentive-based approaches have an added benefit; they can make the environmental debate more
undergandable to the general public. Because they do not dictate a particular technology, these
approaches can focus atention directly on what our environmenta goa's should be, rather than on difficult
technical questions concerning technologicd aternatives for reaching those goals.

'See: (1) ICF, Inc. Anaysisof Six and Eight Million Ton 30-Y ear/NSPS and 30-Y ear/1.2 Pound
Sulfur Dioxide Emission Reduction Cases. Washington, D.C., February 1986. (2) U.S. Congress,
Congressiond Budget Office. Curbing Acid Rain: Codt, Budget and Cod-Market Effects.
Washington: U.S. Government Printing Office, 1986. (3) Raufer, Roger K. and Stephen L. Feldman.
Acid Rain and Emissions Trading: Implementing a Market Approach to Pollution Control. Totowa,
New Jersey: Rowman & Littlefield, 1987.

8For further discussion of such possibilities, see: Ackerman, Bruce A. and Richard B. Stewart.
"Reforming Environmenta Law: The Democratic Case for Market Incentives.” Columbia Journd of
Environmenta Law 13(1988):171-199.




Utilizing market forces and economic common sense to achieve environmenta goals aso entalls
removing market bariers and government subsidies which promote economicaly inefficient and
environmentaly unsound practices. Dropping these obstacles, we can smultaneoudy foster environmenta
protection; promote a stronger, more competitive economy; and reduce government budget deficits.

Removing unwarranted subsidies does not mean that the Federal government should abandon to
the marketplace dl provison of goods and services. Not just aregulator, the government is an important
owner of public lands, buyer of wetlands, and steward of the Strategic Petroleum Reserve; and the
government obvioudy has broad responghilities outsde the field of environmenta protection.

To design and implement such economic-incentive programs, it will be necessary to adapt, not
abandon, present programs and build step-by-step on our own and other indudtridized nations initiatives
with market-based policies. We know, too, that market-oriented policieswill not fit every problem. For
example, there may be no more effective way to reduce air pollution from automobiles than to st more
gringent emission standardsfor motor vehicles. Asthereport spellsout, the best set of policieswill dmost
certainly involve amix of market and more conventiona regulatory processes.

The policies we recommend are practical and politicaly feasible. New policies which deliver
improved environmental quality a reasonable cost and which are consistent with American traditions
favoring voluntarism over government coercion should have a promising future.

Major Recommendations

We make 36 individua recommendations for the environmental and natura resource problems
investigated. While Chapters 2 through 7 provide detailed descriptions of the various problems and our
specific recommendations for each, we outline our proposas below.

Global Air Pollution Problems
THE GREENHOUSE EFFECT AND CLIMATE CHANGE

Recommendations: o Fund research on causes and consequences and on adaptation and
prevention strategies

Promote energy efficiency and development of dternative fuds

Offset new sources of greenhouse gases through trading

Prevent deforestation through debt-forest swaps

Set up internationd trading in greenhouse gases

Improve population policies

O O O o O



Recommendations:

Air Quality Issues

Recommendations:

Recommendation:

Recommendation:

STRATOSPHERIC OZONE DEPLETION

O O O O©O

Phase out potentia ozone depletors (PODs) with tradeable permits
Provide incentives for recovery of PODs from products

Support overseas marketing of dternative technologies

Label POD-containing products

LOCAL AIR POLLUTION

Implement tradegble permits for stationary sources
Strengthen mobile-source regulations and incentives

ACID RAIN

Initiate an Acid Rain Reduction Credit program

INDOOR RADON POLLUTION

Condder severd Federd actions, including tax incentives, subsidized
loans, congtruction codes, soil tests, testing requirementsfor red  estate
transactions, and accelerated information dissemination

Energy Policy and the Environment

THREATSTO ENERGY SECURITY AND ENVIRONMENTAL QUALITY

Recommendations:

O O O O©O

Increase motor vehicle fud-efficiency sandards

Provide incentives for vehicle efficiency and dternative fuds

Expand the Strategic petroleum reserve

Increase energy efficiency through comprehensive least-cost bidding a
eectricd utilities

Fund research on dternativesto fossi| fuels



Federal Water Policy
INEFFICIENT USE AND ALLOCATION OF WATER SUPPLIES

Recommendation o Remove barriers to water markets

DEGRADATION OF SURFACE AND GROUND WATER QUALITY

Recommendations: 0 Implement acombination of regulatory and market programsfor nonpoint
sources

Reform Federa water programs to protect wildlife refuges

Focus the Conservation Reserve Program on water quaity problems
Provide incentives for adoption of integrated pest management
Implement tradegble discharge permit systems for point sources

O O O O©O

Public Land Management and Other Land Use I ssues
MANAGEMENT OF THE PUBLIC LANDS

Recommendations: 0 Implement apublic sewardship mandate
0 Reduce government subsidies
0 Invest government revenue from non-renewable resourcesin recreational
and environmenta assets

DEPLETION OF AMERICAN WETLAND RESOURCES

Ingtitute market incentives to reflect wetland values
Improve use of environmenta impact satements
Redtructure the Federd ad in fish restoration fund
Develop a sport fishing conservation samp
Reform wetland regulation

Recommendations:

O O o o o

Solid and Hazar dous Waste M anagement
SOLID WASTE MANAGEMENT

Recommendation: o Implement policies which alow recyding to compete




PRESENCE OF TOXIC SUBSTANCESIN THE ENVIRONMENT

Recommendation: 0 Provideincentives for source reduction

MANAGEMENT OF TOXIC AND INFECTIOUS WASTE

Recommendation: o Implement a deposit-refund system for containerized wastes

Toward a New Era of Environmental Protection

Americans are partnersin abroad nationa consensus for effective environmentd protection. In many
cases, our environmenta goasare clear --the question ishow to get there. The policy tools used do make
adifference.

Although conventiond regulatory policies have often worked well, they have aso tended to pit economic
and environmentd goa's againg each other, when these god's should complement one another in thelong
run if ether isto be achieved. Project 88 bridges this gap by applying economic-incentives to the work
of environmenta protection.

Private-sector innovation, which market-oriented environmenta policies will encourage, is essentid if
the U.S. isto maintain both economic growth and environmenta qudity. Infairnessto future generations,
we must begin now to ded with our long-term problems, both economic and environmenta.  Sustainable
solutions to today's problems are required, because the debts we incur today -- whether economic or
environmentd -- are ones which some day must be paid.

If Theodore Roosevelt's conservation ethic at the beginning of thiscentury represented thefirst important
era of environmenta concern in the United States, then the decade of important new laws and regulations
following Earth Day was the second era. Our challenge now isto move aggressively into athird era-- a
period when practicd and economicaly sensble policies will provide more effective and efficient
management of natural resources and protection of the environment.



CHAPTER 2
GLOBAL AIR POLLUTION PROBLEMS

Globa climate change dueto the greenhouse effect and stratospheric ozone depletion dueto the release
of chlorofluorocarbons and related chemicds are world-wide problems with potentidly enormous
consequences. Both are air pollution problems. The greenhouse effect could dramaticaly dter Earth's
wegther, geography, and economy. Ozone loss, resulting in higher levels of ultraviolet radiation, can
endanger not only human hedth and longevity but the surviva of plant and animd life.

This chapter looks at both dangers and proposes measures to ded with them. Examining the
greenhouse effect firgt, we recommend sx specific policies:

@
)
©)
(4)
©®)
(6)

immediate research on mgjor srategies of prevention and adaptation;

promote energy efficiency and dternativesto fossl fuels,

offsets of new sources of greenhouse gases through trading;

prevention of tropical deforestation through debt-forest swaps with less developed countries;
internationd trading in greenhouse gases, and

improved population policies.

Inthe second part of the chapter, we examine stratospheric ozone depletion, endorsing EPA's proposed
market-based approach to implementing the Montreal Protocol standards in this country. We advocate
the adoption of a system of tradeable permits and recommend three complementary policies:

@

amarketable-permit approach to encourage the recovery of PODs from products,
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2 Federal support for research and devel opment of dternative technol ogies and for the marketing
of these technologies overseas, and

3 labelling products which contain potentia ozone depletors.

The Greenhouse Effect and Climate Change

The single most important environmenta threst our planet hasfaced since the beginning of theindustria
revolution may be global climate change due to the greenhouse effect. Gases such as carbon dioxide
(CO,), methane, nitrous oxide, and chlorofluorocarbons (CFCs) transmit the sun'svisible radiation, which
warms the earth's surface, but these same gases absorb infrared radiation, thus preventing the escape of
amospheric heat into space. The processis sSimilar to that which occursin an ordinary greenhouse or in
aclosad automobile left in the sun.

Man's burning of fuels -- particularly of fossl fuels -- has doubled the concentration of CO, in the
atmosphere snce the indugtrid revolution. A doubling of today's concentrations may occur in the next 30
to 50 years. The resulting globa temperature increases may produce climate changes a unprecedented
speed. Scientists expect that by the middle of the next century, temperatures may risein therange of 5-10
degrees Fahrenheit, an increase over 60 years equivaent to the warming since the last Ice Age, 18,000
yearsago.® Thesetemperatureincreaseswill cause massive changesin global precipitation patterns, sorm
intengties, and ocean levels.

The Nature and Magnitude of the Problem

Short of nuclear war, it is difficult to imagine a more sweeping transformation of the earth aswe know
it than that forecast to result from globa warming. All aspects of human and naturd existence will be
affected; and attemptsto stabilize greenhouse gases (GHGs) in the atmosphere will require sgnificant lead
times before they take effect. Many scientists believe that the speed of change will outdtrip the capacity
of many naturd ecosystems to adjust, causing widespread loss of forests and wildlife.

Agriculture is probably the most weather-sensitive sector of our economy. While the 1988 drought
cannot be definitively attributed to the greenhouse effect, the terrible buffeting that some farm communities

°For an examination of "scientific issues' surrounding the greenhouse effect and globa warming, see:
Schneider, Stephen H. "The Greenhouse Effect: What We Can or Should Do About It." Preparing
for Climate Change, pp. 18-34, Proceedings of the First North American Conference on Preparing for
Climate Change: A Cooperative Approach, Washington, D.C., October 27-29, 1987. Rockville,
Maryland: Government Indtitutes, Inc., 1987.
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sufferedisareminder of agriculturésvulnerability to weether. Furthermore, drought conditionsin the Great
Plains and Midwest were consistent with predictions of climate changes due to the greenhouse effect.’?
Some experts have gone even further. Dr. James E. Hansen, Director of NASA's Goddard Institute for
Space Studies stated in testimony before the U.S. Senate Energy and Natural Resources Committee: "It
is time to stop waffling so much and say that the evidence is pretty strong that the greenhouse effect is
here."!

For three mgjor crops aone, the 1988 drought has been estimated to cost farmersand others more than
$3 hillion.*? This contrasts with estimates of annua agricultural losses of up to $14 billioninthe U.S. as
aconsequence of dimate change dueto globa warming.®® Potential changesin precipitation patterns due
to a greenhouse warming are being taken serioudy by an increasing number of mgjor corporations, such
as Weyerhaeuser, the forest products company, which is concerned about possible consequences for its
extendve holdings in Oklahoma and Arkansas™* More widdly in the U.S,, globa warming raises the
likelihood of forest fires and threatens a tremendous decrease in water supplies west of the Continental
Divide.

Climate change will reditribute climate resources in ways which will not necessarily be bad for dl parts
of theglobe. While U.S. farming islikely to suffer, Canadian or Soviet agriculture could benefit, with a
consequent loss of competitive advantage for American agricultura exports. On baance, it gppears that
negetive consequences will greatly outweigh postive ones, particularly if climate change occurs with the
rapidity most scientists predict.’®

Manabe, S. and R.T. Wetherald. "Reduction in Summer Soil Wetness Induced by an Increasein
Carbon Dioxide" Science 232(1986):626-627.

HShabecoff, Philip. "Globd Warming Has Begun, Expert Tells Senate” New Y ork Times, June
24,1988, p.1.

A ssociated Press. "Middle West Showers Tease But Are Too Little, Too Late” New York
Times June 17, 1988, p. A15.

BDudek, Danid J. "Assessing the Implications of Changesin Carbon Dioxide Concentrations and
Climate for Agriculture in the United States” Preparing for Climate Change, pp. 428-450.
Proceedings of the First North American Conference on Preparing for Climate Change: A
Cooperative Approach. Government Ingtitutes, Inc., April 1988.

1“Ramirez, Anthony. "A Warming World." Fortune, July 4, 1988, pp. 102-107. For further
discussion of the business community's perspective on globa warming, see. Wad, Matthew L.
"Fghting the Greenhouse Effect.” New York Times, August 28, 1988, Section 3, pp. 1, 18.

BSchneider, Stephen H. The Greenhouse Effect: Do We Need Major Federal Action Now?
Testimony before the U.S. Senate Committee on Energy and Natura Resources, Washington, D.C.,
August 11, 1988.
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In addition to climatic impacts on agriculture and forestry, an expected sealeve rise holds high risks.
Partly because water expands asit is heated, temperature increases associ ated with the greenhouse effect
will cause many coastd areas to beinundated. If the polar ice caps partidly mdt, the effectswill be even
more dramatic, endangering extensve coastd infrastructure and investment, aswel as such environmenta
resources as coastal wetlands, estuaries, and beaches.

A third mgjor category of greenhouse impacts is associated with the potentid for increased tropica
storm intengity. Increased surface temperature of the oceans under a doubled CO, atmosphere could
cause a40% to 50% increasein the destructive power of storms.2® Higher stormintensities could produce
sgnificantly worse coastal damages -- as much as $1.4 hillion annualy in Charleston, South Carolina, for
example, and up to $500 million in Galveston, Texas. The most serious human suffering would probably
hit the densdly inhabited, low-lying, deltaic regions of nations such as Egypt and Bangladesh.

Fndly, in the temperate, indudtrid nations, the direct effects of globa warming on eectrical power
demand during the summer months (for air-conditioning) may condtitute afourth category of magor impacts.
These could come in a vicious cycle of energy consumption-CO, emissorn-warming-growing energy
demand.

Whereas the consequences of globd warming will be felt worldwide, it isemissonsfrom sourcesin the
indudtriaized nations thet are primarily causing the buildup of greenhouse gases in the amosphere. CO,
is the most common of the greenhouse gases, currently increasing in the atmosphere by 0.5% per year; it
is expected to account for over 50% of total globa warming. The mgor man-made source of atmospheric
CO, isfossl fud combustion, accounting for 98% of dl industrid CO, emissons (one-fifth from U.S.
sources). Forestsplay animportant mitigating role, sncetrees naturdly remove CO, from the atmosphere,
trandforming it into biomass. Deforestation, principaly intropica regions of the globe, however, iscausng
about 20% of current CO, increases.t’

CFCs, manufactured chemicasin widespread use in devel oped economies, congtitute ancther important
st of greenhouse gases and a link between the problem of climate change and that of ozone depletion.
Despite their lower atmospheric concentrations, CFCs currently account for perhaps 15% of global
warming, because they are very strong absorbers of infrared radiation.

Lastly, methane, tropospheric ozone, and nitrous oxides collectively account for about 35% of current
globa warming. Methane sourcesinclude livestock, rice paddies, termites, foss| fud combustion, including

*Emmanud, Kerry A. "The Dependence of Hurricane Intensity on Climate" Nature
326(1987):483-485.

"\Whittaker, R.H. and G.E. Likens. "Carboninthe Biota" Carbon and the Biosphere, ed. G. M.
Woodwell, and E. V. Pecan, pp. 281-302. AEC Symposium Series No. 30. Springfield, Virginia
Nationa Technica Information Service, 1973.
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natura gasflaring, and landfill decomposition. About 80% of the methane comes from biological sources™®
Tropospheric ozone, a mgjor component of smog, is produced from the reaction of hydrocarbon and
nitrogen oxide emissons in the presence of ultraviolet radiaion. Nitrous oxide sourcesinclude fertilizers,
cement producers, biomass burning, fossil fuel combustion, and various natura sources, thislast category
accounting for half of al nitrous oxide emissions®

Current Federal Policy

Although the U.S. has yet to formulate an explicit policy regarding the greenhouse effect and globa
warming, an enormous number of policies affect the rates at which greenhouse gases are produced and
emitted. Policies which affect energy use decisions -- epecidly, efficiency and the use of fossl fuels --
provide the most obvious example® Current (fossil fuel) energy production and consumption may well
beinefficient for two reasons. firgt, because of widespread subsdization of energy consumptioningenerd,;
and second, because of the failure of market prices for energy to reflect the true socia costs of use
(indluding environmenta costs associated with globa warming).

Policies which affect the maintenance of forests aso merit attention. Deforestation, particularly of
tropical forests, has been estimated to be responsible for as much as 20% of CO, production traceableto
human activity. Conversdly, planting trees -- which convert CO, inthe atmosphere to biomass -- can cut
some of the increase in CO, emissons. Thus, it islikely that the best defensive dirategies against global
warming will include both positive policies to increase energy efficiency and policies to encourage forest
protection and reforestation.

Recommended Policies for Managing the Globa Atmosphere

Effective action againgt globa atmospheric pollution problems such as climate change due to greenhouse
gases will require anassortment of policies, some of them new and unconventiond. Becauseinternationd
cooperation is essentid to solve this globa problem, redidtic policies must accommodate a diversity of
governments, cultures, values, and economic systems. Policies must be designed to encourage

participation, not repd it.

Potentid measures to manage the greenhouse effect fdl into three generd categories: (1) those which
will prevent or retard climate change; (2) those which will expedite and ease adaptation to a changing

8Chemica and Enginesring News, November 24, 1986, p. 23.

19E| ectric Power Research Indtitute Journal 13(1988):12.

29See Chapter 4 of this report for further discussion of energy policy and environmental impacts.
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cimae and (3) those which will facilitate research to identify the appropriate mix of prevention and
adaptation drategies.

Since some climate changeisinevitable, given past and current emissonsto the atmosphere, eventualy
we will probably need to pursue al three lines of attack and are likely to find market-based polices
particularly attractive. They can Smultaneoudy promote prevention and facilitate adaptation, whilealowing
decentralized decisgons to identify the best mix of strategies. Our own sSix recommended policies follow.

Recommendation 1: Research on Prevention and Adaptation Strategies

While the scientific community has given little attention to means of adapting to dimate change, scientific,
economic, and policy research have focused even less on methods of prevention. Basic scientific research
into the underlying causes and consequences of globa warming is certainly the first priority. Second,
research on specific methods of prevention and adaptation is needed. Third, because eventua decisons
on drategies to adapt will likely be based mainly on economic considerations, economic and policy
research will aso be important. The causes of the greenhouse effect are essentidly economic in nature;
market interactions are largely respongble for the overdl leve of energy generation and the particular mix
of energy sources used. Likewise, the consequences of globa warming include extremey important
economic dimensions, in regard both to shifting patterns of precipitation and to sealeve increases. Thus,
there will inevitably be important economic dimensonsto any "solutions' to the problem, whether they be
prevention drategies that limit the buildup of GHG concentrations or strategies of adgptation to climate
change.

Until recently, there appeared to be something of aconsensus among both economistsand physica and
biologica scientiststhat adaptation isthe "best strategy.'** This apparent consensus-- no longer operative
-- emerged despite the fact that very little research had examined the feashility of aternative prevention
approaches such as increasing (production and use) efficiency to limit GHG emissons through reduced
burning of fossil fuels and/or increased reliance on non-fossi|, renewable energy resources. Moreover, no
studies have compared the relative feagibility of prevention and adaptation strategies. Given thisdearth of
research on these fundamenta questions, it is obvioudy premature to focus exclusively on adaptation.

While the Federal government has supported some work on globa carbon cycle modds and generd
circulaion (climate) models, relatively few Federd research dollars have gone to long-term analyses of
preventing climate change. This imbadance is not surprisng; the Nationa Research Council in 1983
indicated that because "even very forceful policies adopted soon with regard to energy and land use are
unlikely to prevent some modification of climate as a result of human activities, the mgor emphasis of

21Seer Nationa Research Council. Changing Climate: Report of the Carbon Dioxide Assessment
Committee. Washington, D.C.: Nationa Academy Press, 1983; and Seidel and Keyes 1983.
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economic research should be on strategies of adaptation, not prevention.'?? Y et that concdlusion, and Smilar
ones in other studies, did not emerge as a result of anadyses of the relative costs of prevention versus
adaptation.

Our firgt recommendation, therefore, is that the responsble Federd agencies, such as EPA and the
Departments of Energy, Agriculture, and Interior, increase their support of basic scientific research on
amospheric and globd systems and research on dternative drategies to ded with this critica globd
problem. We need to compare the costs of specific means of prevention with the expected benefits of
prevention (the avoided costs of adapting to climate change). Research on prevention srategies should
examine (1) improved energy efficiency and demand management; (2) renewable energy resources, (3)
more efficient generation technologies, including clean cod and improved naturd gastechnologies, (4) sefe
nuclear power; and (5) factors affecting forest depletion worldwide, including population growth.?

Adaptation strategies which should be assessed include: (1) development of drought-resistant strains
of agriculturd crops; (2) increased efficiency of irrigation methods; (3) mapping searleve rises; (4) methods
of protecting mgjor urban areas and other shorelines from heightened sea levels and increased storm
intendties; and (5) other methods of mitigating anticipated impacts in the mgor climate-sendtive sectors
(agriculture, energy, water resources, commercia fisheries, construction, transportation, recreation/tourism,
and socid sarvices). Such pardld research efforts can begin to identify the best strategies -- whether
based upon prevention, adaptation or, more likely, some combination of the two agpproaches.

Recommendation 2: Promote Energy Efficiency and Alternatives to Fossil Fuds

The cornerstone of any programto fight globa warmingislikely to bethe promotion of energy efficiency
and non-fossi| fud dternativesfor energy generation. Chapter 4 of thisreport examinesthese critica issues
in detail. It proposes waysto create greater incentivesfor energy efficiency, including the devel opment of
non-fossil energy sources. Non-fossil dternatives candlow the indudtridized world to expand its energy
supply without generating additiona CO..

Unlessthe developed world can offer devel oping nations reasonable aternatives to the burning of fossl
fudsfor their indudtridization, energy growth in those countrieswill more than outweigh gains madethrough
efficiency and dternativesin the developed world. China, for example, has large reserves of low-grade
cod. If itsplansfor indudtridization include reliance on cod burning, the result will be the addition of huge
amounts of CO, to the atmosphere.

22Nationa Research Council 1983, p. 3.

23See our discussion later in this chapter of linkages between populaion growth and globa warming
(and other environmental problems).
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In addition to the measures examined in Chapter 4, other potentid means exist to dow the growth of
greenhouse gases, including increased use of natura gas (which produces about haf the CO, per unit of
energy as conventiona cod), and utilization of more efficient cod combustion technologieswhich produce
more energy for each unit of CO, they generate.

Dramatic improvements can come from changes in some existing policies. One example of a policy
change which would factor socid -- especidly environmentd -- cogtsinto the cdculations used inthe Public
Utility Regulatory Policies Act (PURPA) of 1978. That legidation was written to encourage the use of
aternative sources of energy a atime whenoil and gas priceswererising rapidly. It based the incentives
it offered on a caculation of market prices of fossl fuels on the one hand and an adminigtrative
determination of the cogts that could be avoided by shifting to aternative energy sources, on the other.
Because the ail glut caused energy prices to tumble, the formula has not had the expected impact on
creeting attractive incentives for the adoption of energy dternatives.

An important problem lies in the fact that the market sets cod, oil, and naturd gas prices without
reference to the environmental consequences (costs) associated with their extraction and use. PURPA,
too, makes no caculation of these costs, and thus does not guide administrators to measure accurately the
costs avoided by switching to dternative energy sources. Amending PURPA to fill this accounting gap
would enable adminigtratorsto factor in the true costs of fossil-fuel energy when they evad uate bidsto meet
energy demands. It would give utilities accurate sgnds of the price of competing energy sources, and
provide a condstent and comprehensive framework for weighing the costs and benefits of energy
investments and for setting effective incentives for the development of aternative sources.

Recommendation 3: Offset New Sources of Greenhouse Gases

We recommend that new sources of greenhouse gases, particularly stationary sources of carbon
dioxide, be required to compensate for their proposed emissons. No priority is higher than dowing the
accumulation of greenhouses gases. Compensation can be achieved by any available meansthat creates
offsetting emissions reductions, an approach which has dready been used by EPA to protect locd air

quality.

This offset concept can easly be extended to the management of greenhouse gases. For example,
proposed sources of new CO, emissions could be required to offset their emissions so as to produce no
net increase in CO,. Offsets could be generated by: investing in energy conservation; retiring older, more
CO,-intengve fadilities, investing in masstrangt; or carrying out collaborative investmentsin tree plantations
withforest product firms. Other possibilities are offered by the Conservation Reserve Program (CRP) of
the 1985 Food Security Act, designed to remove highly erodible land from agricultura production.®* A
nationd market for CO, offsets could provide amuch needed additiona source of revenuefor landowners

4See our discussion of nonpoint source water pollution in Chapter 5.
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participating in the conservation program, a market mechanism that would not require increased Federd
support payments.

Sincerequiring offsetsfor new CO, sources would increase the cost of constructing new power plants,
for example, utilities and others would be spurred by a powerful incentive to make greater investmentsin
increased energy efficiency and other conservation methods. An offset program that expanded the
incentives for CRP participation could reduce CO, emissons, stimulate energy conservation, expand
forested acreage, and reduce soil erosion -- al without increasing Federd outlays. In generd, the offset
approachwould simulate the search for new and cheaper ways of eiminating CO, emissons, animportant
nationd god.

since the greenhouse problem is concerned with asuite of gases, the offset concept could be expanded

beyond one-to-onetradinginasinglegas. The domestic program to manage CFCs providesan immediate
opportunity. EPA is expected to implement a program of marketable permits to control production and
tradeinthefully haogenated chlorofluorocarbons, notorioudy strong greenhouse gases. Sincetrandferable
permitswill exigt, offsats could easily take the form of buying up and shelving appropriate CFC production
entittements.  Other such opportunities for trading diverse emissons anong various sources exist. The
chdlenge isto engage crestive entrepreneurid energiesin the pursuit and discovery of these opportunities.

Recommendation 4: Preventing Tropical Deforestation through Debt-Forest Swaps

Because forests are important reservoirs of carbon, there is a close link between deforestation
(particularly by burning) and CO, increasesin the atmosphere. Thus, tropical deforestation raises at least
two ggnificant environmentd issues. therole of forestsin the biosphere; and biologicd diversty. Whereas
considerable attention has been devoted to species diversity and the role of rainforestsascritica habitat,
subgtantidly less thought has been given to the role of these forests in the maintenance of climeate.

Many of the world's developed economies are both important GHG emitters and mgjor financiers of
economic development in the LDCs, the main repositories of the world's tropical forest resources. Much
has been written about the Third World debt criss, in essence, for avariety of reasons, many LDCs have
found that they can no longer meet their massive debt obligationsand invest adequatdly in growth a home.
Thar dilemmahasthreatened the solvency of mgor banking ingtitutionsin the developed world. Their debt
burden has also created additional pressures on them to exploit natura resourcesfor quick, high returns --
even at long-term economic and environmenta costs. Surdly there is a better way.

The developed and less devel oped nations share common interests in the tropica forests, a nexus

between climate change problems and debt problems. These common interests could be furthered by
expanding the offset concept into the internationd arena -- debt-for-forest swaps, severa of which have
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aready been arranged by the World Wildlife Fund and other organizations® On the one hand,
maintaining, rather than burning tropica forests, could significantly cut additiona greenhouse gas output;
while, onthe other hand, voluntary debt-forest swaps would, amaost by definition, benefit debt-burdened
LDCs.?®

Recommendation 5: Internationa Trading in Greenhouse Gases

In the long term, the globa nature of the greenhouse problem will require truly internationd efforts. 1t
islikely that negotiations to produce an internationa agreement will be convened under the auspices of the
United Nations Environment Program. Possible forms for such an agreement range from a "Law of the
Atmosphere” to a" Convention on Greenhouse Gases,” modeled on the protocol for stratosgpheric ozone
protection.?” Inthelatter case, some dementsof the Montred ozone agreement offer promisein managing
the greenhouse effect as well, particularly flexibility in nationd implementation, ease of verificaion, and
Separate "equity provisons' for less developed countries (LDCs).

The Montreal agreement sets an important precedent by providing that nations can trade in emisson
entittements. The rationde for this gpproach derives chiefly from the fact that market-oriented flexibility
in meeting sandards will mean achieving those slandards at the least possible overal cos.

#Devel oping and developed nations are aready cooperating on international approachesto
deforestation issues. A tropica forest action plan has been co-sponsored by the World Bank, the
United Nationd Development Program, the Food and Agricultura Organization, and other agencies.
See: World Resources Ingtitute. Tropica Forests. A Call for Action Washington, D.C., 1985.
Nearly 50 developing nations are currently developing national plans for increased forestry investment,
to be supported by internationd assstance. Also, a"globa biodiversty action plan” is now being
developed by severa development agencies and non-governmenta organizations, including the World
Resources Indtitute, the International Union for Conserving Nature, and the World Wildlife
Fund/Conservation Foundation.

2Deht-forest swaps carried out between the U.S. government (directly or through commercial
banks) and LDCs can produce intended, beneficia environmenta effects only if LDCs are ableto
monitor and enforce the local execution of forest-saving plans. Related locd adminidrative costs
should therefore be included in designs of debt-forest swaps. See: Hultkrans, Andrew N.
"Greenbacks for Greenery." Sierra, December 1988, p. 43.

2'See the discussion later in this chapter of the Montred Protocol for internationa reductionsin the
emissons of CFCs.
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As an dternative to an emissons permit system, emission fees (taxes) have aso been suggested, both
for CO,% and for CFCs®. The problems associated with implementing such an internationa fee system,
however, would be avesome:  collection, certification, and the ultimate disbursement of revenues pose
magor ingtitutional problems. From the recent stratospheric 0zone negotiations, it isclear that any effective
and practical cooperative control strategy must dlow for separate nationd implementation. In effect, this
redlity means that sgnatories would be given targets and goal's, but not specific mechaniams for attaining
them. Although it is conceivable that individua nations could use fees to meet their reduction quotas, this
process would create problems of verifying compliance with the internationa schedule, uncertainty among
firmswhilethe"correct"” feelevel wasbeing identified, and trade distortionsreflecting differencesin nationd
control strategies or fee levels®

Our recommendation, therefore, isfor asystem of internationa emissonstrading in greenhouse gases.
Giventheintimatelink between greenhouse gasemissionsand energy use, asystem of transferableemisson
permits would be particularly desirable because: (1) it would handle digtributiona problems (i.e. LDC
participation) explicitly whiledlowing for efficient dlocationsto emerge; and (2) it would provideincentives
for efficient GHG management, including the use of forests as "carbon reservoirs' to generate vauable
credits and offset the growth of atmospheric concentrations of GHGs. The latter factor cregates the
possihility of linking another globa commons problem, tropical deforestation, to the problem of climate
change with pogtive net benefits.

It isunlikely that governments, including the United States, would be willing to adopt trading schemes
without the benefit of practica experience inimplementation. Credible experience with emissonstrading
for GHG can begin by extrapol ating from our domestic offset proposd, above, which dlowsfor economic
growth to proceed while emissions reductions are achieved.

Recommendation 6: |Improved Population Palicies

Itisimportant to recognize that rgpid globa popul ation expanson serioudy affectsboth the rate of fossil
fud (and fuelwood) burning and the rate of deforestation. The highest rates of population growth are
concentrated in theworld's devel oping nations, where up to 95% of population growth is expected to occur

2Nordhaus, William D. "How Fast Should We Graze the Globd Commons?' American Economic
Review 72(1982):242-246.

“Miller, Alan S. and Irving M. Mintzer. The Sky isthe Limit: Strategies for Protecting the Ozone
Layer. Research Report #3. Washington, D.C.: World Resources Ingtitute, 1986.

3Dudek, Danid J. Chlorofluorocarbon Policy: Choices and Consequences. New Y ork:
Environmenta Defense Fund, April 1987.
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over thenext 70 years3! Rura populationsin these countries are depleting remaining forestsin their search
for land to farm and fud to burn. The massive increases which are expected to boost world population
aboveits current level of 5 hillion are not inevitable, however. According to United Nations projections,
world population in the year 2100 will grow to only haf (7.2 billion) of what it will otherwise reach (14.9
billion) if magor new invesmentsare made in family planning information and sarvices, particularly intheless
developed countries.  Therefore, we recommend that a fundamental element of any comprehensive
approach to the problem of globa climate change should include policies amed a moderating world
population growth. Restraining the population explosionisessentid to restrain increasesin the demand for
energy and the rate of tropica deforestation.

Condusions

Severd of our recommendations in this chapter for the greenhouse effect have dedt with encouraging
amore energy efficient economy. Those recommendations and the proposals we present in Chapter 4 on
explict energy-environment policies would have immediate benefits, in addition to their contributions to
preventing and mitigating globa warming. Increased energy efficiency will aso go some way toward
reducing problems the country is experiencing with loca ar pollution and acid rain (as we discuss in the
next chapter).

Other such complementarities are aso important. As we indicated earlier, one important set of
greenhouse gases are the so-called CFCs, mgor contributors to another globa environmental problem,
the depletion of stratospheric ozone. It isto that problem that we turn next.

Stratospheric Ozone Depletion

Recent assessments confirm what many have feared for sometime -- that chlorofluorocarbons (CFCs)
and related chemicals are depleting stratospheric ozone® Thislossis of concern because stratospheric
0zone screensout ultraviolet (UV) radiation before it reachesthe earth's surface. Ozone depletionwill thus
increaseUV radiation, potentialy increas ng human skin-cancer incidence, promoting cataracts, suppressing
immune responses, and causing other adverse effects to animals, plants, and materias.

31For arecent description of the social and environmental effects of intense population pressures,
see Mydans, Seth. "Experts See a Time Bomb in the Rapidly Exploding Philippine Population.” New
York Times, July 31, 1988, p.12.

$2Nationa Aeronautics and Space Administration. Executive Summary, Ozone Trends Pandl.
Washington, D.C., March 15, 1988.
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The Nature of the Problem

The most important potential ozone depletors (PODs) are CFC-11, 12, and 113, carbon tetrachloride,
methyl chloroform, and Halon 1301 and 1211.% All are atificidly synthesized compounds used in awide
variety of industria processes and consumer products. Annua worldwide sdles of CFCs aone are
currently on the order of $2.2 hillion,3* and are continuing to grow a more than 5% annualy. Ironicaly,
PODs chemicd gtahility, which makes them generdly nonflammable, non-toxic, and among the safest of
indudrid chemicals, is aso the characterigtic which alows them to survive long enough in the atmosphere
to reach the stratosphere where they are decomposed by intense UV radiation.®

The CFCs of concern are used to produce rigid insulating foams and flexible cushioning foams, as
refrigerantsin indugtria, mobile, and homear-conditioning sysems and refrigerators; asaerosol propellants
except in the few countries (including the United States) which have prohibited dl but "essentid" aerosol
applications;®® for degreasing, meta cleaning, and other industrid applications; and in dry deaning.
Additionaly, Halons are used as fire extinguishants.

The possibility that CFCs could deplete ozone was first recognized in1974;% but recent assessments
of trends in satellite and ground-station measurements suggest that depletion isoccurring morerapidly than
previoudy anticipated. The discovery that ozone has been severely and increasingly depleted (since the
late 19709) in the Antarctic springtime has heightened internationa concern.  The consequences of
stratospheric ozone depletion are even more uncertain than its extent, but they could be dramatic. UV
exposure has been linked to non-melanomaskin cancers, areatively eadly treated, rardly letha condition;
and increased UV doses could aso increase lethd melanoma skin cancer incidence, suppress immune
responses, contribute to cataract formation and other ocular damage, and damage plants, agquatic
organisms, outdoor plastics, and protective coatings (paints).

3Although the term CFC is often used to indicate the class of potential ozone depleting substances,
itismideading. Only three of the seven most important PODs are CFCs, and severd of the proposed
POD substitutes are CFCs, e.g. CFCs 1344, 141b, 142b, 143a, and 152a.

34Ghabecoff, Philip. "The Race to Find CFC Substitutes." The New Y ork Times, March 31, 1988,
p. 25.

SMost of these chemicals are expected to survive in the atmosphere for 75 years or more.

%In 1978, the U.S. government banned al "non-essential" aerosol uses of CFC-11 and CFC-12, at
that time the major application of these compounds. Canada, Sweden, and Norway enacted smilar
controls, and in the early 1980s, the European Economic Community capped CFC production at
current cgpacity, alevel well in excess of current production.

$"Moling, M. J,, and F. S. Rowland. "Stratospheric Sink for Chlorofluoromethanes; Chlorine
Catalyzed Destruction of Ozone." Nature 249(1974):810-812.
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Federd Poli

Like the greenhouse effect, stratospheric ozone depletion is a true globa commons problem: POD
emissions from any nation eventudly affect the ozonelayer everywhere. Internationa cooperationinlimiting
ozone depletionistherefore essentid. Sincethe United States accountsfor about one-third of current POD
emissons -- more than any other nation -- it must play an important role in limiting ozone depletion.

Significant progress has been made in the last few years. The Vienna Convention for the Protection of
the Ozone Layer, negotiated in 1985, provides aframework for international negotiations and cooperdtive
research; the Montreal Protocol to the Convention was signed by 31 countries in September, 1987. If a
sufficient number of countriesratify it, Sgnatorieswill be committed to freezing and subsequently reducing
production and consumption of most of the mgjor PODs. The Protocol calls for periodic assessments of
the current understanding of scientific and economic factors. There are exemptions adlowing increased
POD production for export to developing countries which consume less than a specified per capitalevd;
and, if offset by reductions in another country, to "rationdiz€e" production and thus lower costs. The
Protocol establishes aflexible, effective framework for world-wide reduction of POD emissions. It dlows
countries sgnificant flexibility to accommodate nationa needs while limiting each country's contribution to
ozone depletion (in proportion to its 1986 contribution).

The United States has ratified the Protocol, and EPA has proposed regulations to implement its
restrictions. EPA envisonsasystem of production and import permits alowing permit holdersto produce
and/or import a specified quantity of PODs in a twelve-month period.® As the quantities of PODs
avallable are restricted, prices are expected to rise, providing an incentive for POD usersto: (1) develop
non-POD-dependent productsor manufacturing processesand substitutechemicals; (2) reducethequantity
of PODs required per unit product; and (3) recover PODs from the production process and reuse them.
Permitswill bedlocated to producers and importersin accordance with their 1986 levels of these activities,
but can befredly traded among firms, market forceswill determine not only the gpplicationsin which PODs
are used, but also the division of the alowed quantity among specific PODs*

38U.S. Environmental Protection Agency. "Protection of Stratospheric Ozone." Federal Register 52
(239), 47486-47523, December 14, 1987.

Permits apply to specific PODs, weighted by their relative ozone-depletion efficiencies. For
example, the same permit may adlow afirm to use either 1 kg of CFC-11 or 0.8 kg of CFC-113. This
feature permits efficient subgtitution among PODs &t no codt to the environment. A smilar scheme may
be appropriate for control of greenhouse gases, acid-rain precursors, and other pollutants.

23



Recommendation 7: Phase-Out POD Emissions through EPA's Tradeable Permit System

A number of factors must be considered when designing a strategy for addressing ozone depletion.
Although annud productionand import permits now proposed dlow for adjustments, a conservative bias
(erring on the Side of preserving stratospheric ozone) is gppropriate for setting control levels. Because
PODs survive in the atmosphere for 75 years or more, today's emissonswill affect ozonelevelsacentury
from now. The most recent evidence demonstrates that an 85% reduction in POD production is needed
just to stabilize ozone at present levels®® We propose moving to a 100% phase-out of selected PODs.

Either aconventiond regulatory approach or the tradeable permit approach could be used to move
toward that zero level. The advantage of the incentive-based approach is that it is likely to be more
effective (for any given leve of aggregate control) and should certainly belesscostly. Giventhe extensve
variety of commercia POD applications and the wide-ranging nature of potential aternatives, conventiona
command-and-control regulatory approaches would be difficult for the government to implement and
unnecessarily expengive for industry. Developing specific requirements for the hundreds of POD
gpplications and enforcing these requirements on the thousands of firms which use PODs would be an
adminidraive nightmare. In contrast, market-based approaches like EPA's marketable permits will
provide economic incentives for firmsto reserve PODs for their most valued uses, thereby minimizing the
costs of reducing POD use.

The market-based approach offers severa additiona benefits over command-and-control regulations.
Firg, itislikely to befar more effectivein stimulating firmsto adopt measures which require changed work
practices, such as recovering PODs from a production line or when servicing refrigeration equipment.
Although conventiond regulations can require firms to pursue technologica solutions, like ingaling
emission-control equipment, it isdifficult to ensure that the equipment is properly maintained and operated,
and even more difficult to enforce redtrictions on the shop floor. Second, this gpproach providesindustry
with incentives to develop subgtitute chemicals, industrid processes, and consumer products. Aswe note
in our examinaion of locad and regiond ar pollution problemsin the next chapter, command-and-control
regulations provide little incentive for innovation. Such rules give firmslittle incentive to develop methods
to reduce emissons more than needed to meet requirements.

One potentid difficulty with the marketable-permit gpproach is that PODs represent avery smal cost
share in many gpplications. For example, in refrigeration and air-conditioning equipment, the cost of the
refrigerant is only afew dollars out of a total price of hundreds or thousands of dollars. In these cases,
firms may have less incentive to develop subgtitute products, Snce consumers may not be sengtiveto the
proportionately small price increase which would be needed to pay the increased cost of the refrigerant.
To offset this possible effect, EPA may wish to impose engineering controls or product bansin alimited

“OHoffman, John S. and Michadl J. Gibbs. Future Concentrations of Stratospheric Chlorine and
Bromine. EPA 400/1-88/005. Washington, D.C.: U.S. Environmental Protection Agency, August
1988.
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number of cases. Findly, consderation should be given to the auctioning of initia permits, an ideawhich
is congstent with EPA's request for comments on August 25, 1988.

Insummary, EPA's proposed use of marketable permitsis an admirable use of market mechanismsto
achieve environmental goas at minimum economic cost. Preventing further stratospheric ozone depletion
may well be thefirgt environmental-policy context in which such an gpproach is adopted on awide scale.
Severd additiond and complementary agpproaches may dso be vauable.

Recommendation 8: Recovery of PODs from Products

A sgnificant share of POD productionis”banked" in productsfromwhichit isemitted dowly over time,
or at product disposd. Examplesinclude refrigeration and air-conditioning systems, rigid insulating foams,
and fire-extinguishing syssems. The current bank may contain an amount equal to two or three years of
current CFC-11 and 12 production and perhaps 10 years of Halon production; methodsto recover PODs
before they are released to the atmosphere could become valuable. The marketable-permit approach
could simulate demand for POD recovery and reuse. The increased price of PODs that is expected to
result from regulatory congtraints on their supply will condtitute, in effect, a bounty for POD recovery
(smiler to the deposit-refund system sometimes used for soft-drink and other containers). Government
grants or other assistance to stimulate development of recovery methods and centers could facilitate the
process.

Recommendation 9: Marketing Alternative Technologies Oversess

Development of competitive aternativesto POD-using products and processeswill substantialy reduce
POD demand and emissions. Globa POD emissonswill be much smdler if developing countries which
have not yet invested in POD-dependent infrastructure (refrigeration and air-conditioning systems, for
example) can be induced to adopt adternative technologies. Federa support to develop and market these
technol ogies would not only contributeto an efficient globa response to ozone depletion, but it would so
put U.S. firmsin a strong position to supply new markets for dternative technologies. Market-based
regulations in the United States will provide a strong incentive to develop dternative products for U.S.
consumption, products which may also be exported; and to the extent that other countries can be
persuaded not to use PODs, will mitigate damage to the United States from ozone depl etion.

Recommendation 10: L abdling POD-Containing Products

Labdling requirements may dso be effective if some consumersarewilling to pay dightly higher prices
or purchase dightly "inferior” productsiif they know that by doing so they are protecting the ozone layer.
In that case, firms can regp economic and public-relations benefits by marketing non-depleting products.
Recdl that this approach contributed to a dramatic decline (50%) in CFC use in aerosol products during
the 1970s, even before the EPA and FDA bans became effective. Recognition of these same advantages
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was probably a sgnificant factor in recent decisons by the food-tray manufacturers association to stop
usng CFC-12 inits products by the end of the year and by E.I. du Pont de Nemoursto phase out al POD
production.

Inthe future, somefirmsare likely to voluntarily labd their products and advertise the fact that their use
does not deplete ozone. The effectiveness of such efforts might be increased by a requirement that
products containing PODs or that emitted PODs in their manufacture be labelled to indicate this fact to
potentia buyers. Although the effectiveness of alabelling requirement is uncertain, this approach may be
auseful supplement in some cases.

Condusions

Stratogpheric ozone depletion is agloba problem: POD releases from any nation have smilar effects
on ozone. An efficient response must coordinate action across frontiers and across the several potentia
ozone-depleting substances and their diverse indudtrid gpplications. In order to minimize the economic
costs of limiting ozone depletion, it isimportant to simulate devel opment of dternative chemicasto replace
PODs and dternative industrial processes and consumer products which are not POD-dependent.

These multiple gods are best served by market-based mechanisms, such as EPA's marketable permits
approach. In this case, quantity regulation through permits is preferred to price regulation through fees
because of the need to support and comply with the Montrea Protocol in order to advance internationa
cooperation. By dlowing permits to be used for any combination of PODs, weighted by ther reative
ozone depletion efficiencies, efficient subgtitution among PODs and dternative technologies will be
encouraged.**

Actud experience in implementing policies is certainly the best possible test of their practicdity and
effectiveness. In the recent protocol for the protection of the stratospheric ozone layer, we now have the
essentid ingredients to begin learning. The United States can initiate this effort by adopting a nationd
marketable permit system for CFCs, a guide to how such policies can operate in diverse political and
economic settings. The same gpproach can then be extended to the climate change problem through of fsets
for new sources of greenhouse gas emissions.

“IFor further reading, see Hammitt, J. K. Timing Regulaions to Prevent Stratospheric-Ozone
Depletion, R-3495-JMO/RC. SantaMonica: The RAND Corporation, April 1987. Hammitt, J. K.,
K. A. Walf, F. Camm, W. E. Mooz, T. H. Quinn, and A. Bamezai. Product Uses and Market Trends
for Potential Ozone-Depleting Substances, 1985-2000. SantaMonicac The RAND Corporation, May
1986. Miller, A. S, and . M. Mintzer. The Sky isthe Limit: Strategies for Protecting the Ozone
Layer, Research Report #3. Washington, D.C.: World Resources Ingtitute, November 1986.
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The globa environmentd chalenges confronting us demand a greater degree of coordination in our
policy making. Aswe learn and move ahead, we arelikely to find that economic-incentive approachesto
these problems provide least-cost solutions by alowing maximum freedom of individua choicein practice.

CHAPTER 3
AIR QUALITY ISSUES
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Asareault of 20 years of Federd attention to local air pollution problems, there have been subgtantid
improvementsin air qudity in most parts of the country. Nevertheess, more than 100 million Americans
remain exposed to excessive smog levels, and some 70 urban areas till lack adequateloca plansto reduce
them. In the first part of this chapter, we examine why current policies cannot finish the job, and we
endorse an added gpproach to solving local, sationary-source air qudity problems -- a comprehensive
systemof marketable emission permits. Thisapproach can be highly effective for mgjor stationary sources
of ar pollution, but in many of the most troubled areas, smal mobile sources (motor vehicles) areamgor
source of emissions.

Clearly, innovative means of reducing vehicular emissons and/or vehicle miles traveled are needed.
While variousincentive-based approaches may eventudly hold some promise, our mgjor recommendations
for mobile-source control are for enforcement of dricter vehicle-emisson standards and for postive
incentives for dternative fud use.

Because Federd ar pollution legidation has been targeted exclusively & locd air quaity problems, two
magor environmenta threats have largely been ignored -- trangported air pollution in the form of acid rain,
and indoor ar pollution from radon gas. Despitethefact that the Clean Air Act has helped to reduce sulfur
dioxide emissons in mogt parts of the country, attempts by the Federd government to develop an explicit
policy for the reduction of acid rain have not been successful.

In the second part of this chapter, we describe an innovative gpproach to this seemingly intractable
problem-- an "acid rain reduction credit” program. Findly, we examine the threat posed in many parts of
the country by indoor air pollution from radon gas, and we describe six varying gpproaches which merit
congderation.

Local Air Quality

The Clean Air Act of 1970 established ambient air qudity standards for severa pollutants, including
sulphur dioxide, particulates, carbon monoxide, and ozone. The genera approach of the Act was to
requirethe U.S. EPA and the Satesto establish plansto achieve standardsfor these pollutants by specified
deadlines. These deadlines have been extended repeatedly, and today, almost 20 years after the passage
of the Act, ambient air quaity sandards for ozone and carbon monoxide have not been met in numerous
regions of the country.*2

42In the case of ground-level ozone, instead of progressing toward statutory godls, the country may
actualy be losng ground. The number of violation-days for ozone increased by 46% from 1986 to
1987, and further deterioration appears to have occurred in 1988. See: Shabecoff, Philip. "Ozone
Pollution is Found at Peak in Summer Heat." New York Times, July 31, 1988, pp. 1, 24.
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Current Federd Policy

Under thelaw, EPA canimpaose ftiff sanctions, including cutting off Federd highway funds, for agtate's
falureto requireemission reductions. EPA, however, has been reluctant to take such steps, partly because
they would require reductions in emissions from smaller sources and tighter standards on automobile
(talpipe) emissons. Thus, progress toward reducing loca air pollution is & an impasse. Further
improvementsin locd air quality depend on tougher enforcement or new gpproaches or both.

The basc regulatory framework for locd ar pollution has combined the Federa vehicle emisson-control
program with the establishment by the states of State Implementation Plans (SIPS) under the supervision
of EPA. The SIPS are specific drategies designed to meet air quaity standards established by the Act.
For the most part, they adopt a"command and control™ approach, whereby specific pollution sourcesare
required to achieve specified emisson levels. In many cases, particular pollution control technologies or
methods are al'so pecified, based on available control devices®

This "command and control” approach has brought sgnificant emisson reductions, particularly from
large plants and automobiles (controlled directly by EPA under the Clean Air Act), which could be
subjected to standardized engineering solutions and for which technologically feasible solutions aready
exisged. Other pollution sourceswere ultimately controlled by the devel opment of new technologies or new
applications of existing control methods* Further emission reductions are needed, however, and it may
be difficult and expensive in many cases to achieve them through more intense application of current
methods, except on automobiles.

In some cases, additiona emission reductions are going to haveto be made by smaller, more dispersed
sources, and by innovative emisson control methods at large sources.  Since it is very difficult to
"command" innovation, it is unlikely that these reductions can be achieved by exclusive reliance on
traditional regulatory approaches. The historica gpproach of "technology forcing” that has been effective
manly with large industries may be difficult to apply to smaler sources with limited resourcesto invest in
researchand development. To obtain reductionsfrom them, new strategies should supplement conventiond
regulatory methods.

“3In the early 1970s, many SIPs contained emission reduction requirements for which control
devices had not been devised, but for which such devices were later developed by industry in the face
of enforcement pressure.

“Mgor advancesin the development of flue gas desulfurization for power plants, sulfuric acid
technology for smdters, and cataysts for automohiles resulted from "technology forcing.” Emisson
standards were defined which exceeded the capability of known technology. The threat of aggressive
enforcement, including potential shutdowns, established strong incentives for plant operators and
automobile manufacturers to invest in the development of new control methods.

29



Fortunatdly, thereisasubgtantia track record of using aless conventiona approach to controlling loca
air pollution.® 1n 1974, EPA began toimplement "emissionstrading,” alowing firmsthat reduced emissons
below the leve required by law to receive "credits' usable againgt higher emissons esewhere. Under
programs of "netting” and "bubbles,” firms have been dlowed to "trade" emissons reductions among
sources within the firm, so long as total, combined emissons comply with an aggregete limit.

Firms have a0 traded emissons credits. Under the "offset” program, begun in 1976, firms that wish
to establish new sourcesin areas which are not in compliance with ambient standards have been required
to offset their new emissons by reducing exising emissons by a greater amount. This can be done with
their own sources or through agreementswith other firms. Findly, under the"banking” program, firms may
dtore earned emisson credits for future use, to alow either for internd expansion or for a sde of credits
to other firms.

These programs were codified in EPA'sFina Policy Statement on Emissions Trading in 1986, but their
useto date has not been extensive.*® States are not reguired to use them, and uncertainties about the future
course of the programs have made firms reluctant to participate, except where their wish to establish new
sourcesin non-attainment aress|eft them no choice. Nevertheless, the programshave resulted in morethan
$4 hillion in savingsin control costs, with no adverse effect on air qudity.*’

We now have an opportunity to build on this experience in two ways. Firdt, emissons trading should
be built into the Clean Air Act itself, to reduce the uncertainty about continued operation of these programs.
Second, thetimeisripe to make emissonstrading an affirmative tool to achieve environmenta objectives,
building on the experience gained using it to reduce control costs. If we are to go further in meeting our
ar quality gods, we must harnessthe powerful effects of economic incentivesto work toward those goals.

“Seer Levin, Michad H. "New Directionsin Environmenta Policy: The Case for Environmenta
Incentives." Proceedings of Annua Midwinter Meeting, American Bar Association, Section of Natural
ResourcesLaw. Keystone, Colorado, March 18-20, 1988.

4Ghortcomingsin EPA's origind emission trading rules have largely been remedied. For further
discussion of the lessonsto be learned from EPA's experiences with emissons trading, see. Dudek,
Danid J. and John Pamisano. "Emissons Trading: Why is This Thoroughbred Hobbled?' Columbia
Journd of Environmenta Law 13(1988):217-256.

4’Hahn, Robert W. and G. L. Hester. "The Market for Bads: EPA's Experience with Emissions
Trading." Regulaion (1987), nos. 3/4, pp. 48-53.
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Recommendation 11: Marketable Emissons Permits for Stationary-Source Air Pollution

A logicd extenson of the emissonstrading initiatives dready implemented by EPA isacomprehensive
system of Marketable Emissions Permits® Under such a system, dl mgjor pollution sources would be
required to have permits specifying their dlowed amount of pollution discharge. Firms which can reduce
discharges below their permit levels could sdll their surplus to other firms; firms for whom compliance is
relativey costly could choose instead to buy additional permits. Once such a system is established,
systematic reduction of permit amounts would bring progress towards ambient gods. If gtrictly enforced,
this approach could be subgtantialy more efficient than the current regulatory approach, both because its
inherent flexibility takes advantage of differencesin control costs ranging from, for example, $500/ton of
emissions (fud-volatility sources) to $39,000/ton (methanol-conversion sources) and because it alows
individua firms to decide where and how to make desired reductions.*® An emissions permit market can
achieve the same degree of ar quality protection a lower cost, as well as bring about evengregater levels
of pollution reduction without increasing overal control cods.

Three magjor steps will be involved in implementing a marketable permit system. Firdt, an accurate
emissions basdine must be established to form the basisfor initid permits. The smplest approach will be
to use exising emissons for firmsthat are complying with al current requirements and to use current legd
limitsfor firmsthat are not in compliance. States should be given theflexibility, however, to ded with locd
gtuations in ways that avoid punishing firms that have aggressvely reduced emissons, and any credits
established under existing programs should be recognized.

Second, once the basdline permit levels are established, states should be required to indtitute systems
for evauaing, carrying out, recording, and monitoring exchanges and sales of permitsamong firms. Again,
locd discretion will be necessary.

Third, the permitted emissons levd will not condiitute a "right” to pollute. State implementation plans
for areas where air quality does not meet the standards set should be based on systematic scheduled
reductions of aggregate permitted emisson levels. That is, once the inventory is complete, a schedule
should be issued that sets fixed annua percentage reductions in permitted levels until Sandards are met.
A plant which currently (legdly) emitsten tonsof hydrocarbonswill beginwith ten permits. But it will know
that those ten permits will become, for example, eight the next year, six in 1990, and five in 1992.%°

“8For further discussion, seec Hahn, Robert W. "Innovative Approaches for Revising the Clean Air
Act." Natura Resources Journal 28(1988):171-188.

“Tietenberg, Tom H. "Transferable Discharge Permits and the Control of Stationary Source Air
Pollution: A Survey and Synthesis”" Land Economics 56(1980):391-416.

%\We recognize that differencesin source location and seasonal factors mean that not al emissions
reductions are of equd vaue in terms of improving air qudity, a problem which adso appliesto
command and control approaches. Whileit is, of course, theoreticaly desirable to take account of
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Each pallution source will then face a choice. It can ether reduce its emissons in accord with the
schedule, or it can seek to purchase additiona permits from firms which manage to reduce their emissions
faster than required.>* Any firm wishing to establish a new source will have to acquire the necessary
permits from existing sources, and in saverdly polluted aress the price of emissons permits will be high.
Frms which do not reduce their emissons (or wish to increase them) will have to pay for the privilege.
Even firms whichreduce their emissions on schedule will be"paying,” in the sense that they will know that
fagter reductions would generate credits which could be sold for cash. This convertibility of cleanup into
revenue will give firms a powerful incentive to find cleaner (cheaper) ways of doing business and will put
to work resources far greater than those currently commanded by regulators in ahunt for waysto reduce
emissons. What conventiona regulatory methods cannot achieve in cleaning the air, this approach can.

Assessment

The main dtractions of aMarketable Emissons Permitssystem are: (1) it holdsthe promise of achieving
objectives which cannot be met otherwise; (2) whatever level of reductions are achieved, they will likely
come a lower cost; and (3) the system has greet flexibility over time. Regulators need not anticipate the
emergence of new indugtries or the growth of existing ones. Emisson levelswill be predictable over time
regardless of economic developments.

One potentid difficulty with the approach isthat it will require regulators to change the way they think
about their jobs.>®> No longer will regulators be in the business of evauating different pollution control
technologies and drategies. Firmswill do that for themselves, driven by the price of continued pollution.

What regulators will have to do is manage the permit system. They will need to keep track of each
source's current permit level, monitor all emissonstrading, and review proposed sales of permitsto insure
that emissions to be increased are environmentaly comparable to those being reduced. Regulators may
a firg fed that they have less control over the system, because actud pollution control decisons will be
made by polluters, not by the government.

such differences, we a o recognize that in some cases it may not be practica to do so.

®1|t is possible that firms would choose to retain their own credits unless and until a secure, long-
term and liquid secondary market is established. A government regulated brokerage exchange might
provide such needed security and liquidity.

52For further discussion of likely resistance to local air quality emissions trading schemes, see:
Dudek, Danid J.,, and John PAmisano. "Emissons Trading: Why is This Thoroughbred Hobbled?"
Columbia Journd of Environmental Law 13(1988):217-256.
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This, of course, isthewhole point of the marketable permit gpproach. The sysem will be effective only
if this decentralization of decison making isalowed towork. Regulatorsmust resist temptationsto restrict
the ways in which emissions are reduced to produce tradeable permits. For example, a utility which
reduces loads via a conservation program must be permitted to sell the resulting pollutionreductions, just
as one that switched to a cleaner fud or ingtalled anew control technology would.

It should be noted that experienceto datein those stateswith relatively comprehensve emissonstrading
systems has been only modestly successful.>® To alarge degree, plant managers have been reluctant to get
involved in lines of business with which they are uncomfortable> Thus, just as regulators will have to
change the way they think about their jobs, so too will plant managers need to take on new roles. What
the government can do to facilitate this processis to reduce risk and uncertainty by ensuring the long-term
continuity of the trading system, thus fostering security and liquidity of the market. Anadditional problem
withthisand other trading proposas which must be addressed, if they are to be implemented successtully,
is the fact that adequate basdine emissions data are currently unavailable.

Fndly, enforcement will be key to the success of the program. Strict monitoring and emission-reporting
requirements will be essentid for timely enforcement. Finesfor permit violation must be teep. Thesystem
will collgpseif fines for permit violations are less than codts of acquiring needed permits from other firms,
or if firms believe they can violae permit levels with impunity. Because compliance will mean meeting
(possibly changing) emissions levels, rather thaningaling aparticular technology, determining compliance
may be more difficult, and hence enforcement may be more costly. On the other hand, firmswill have a
strong incentiveto inform regulators of violations by others, sncethey will be paying for their own pollution
permits.

Recommendation 12: Strengthened Regul atory and | ncentive Approachesfor Mobile-Source Air Pallution

Mobile sources play a mgor role in the air pollution problems of many cities. In areas such as Los
Angeles and Houston, ozone standards would not be met even if industria sources reduced emissonsto
zero. Most mobile and nonpoint sources probably cannot be controlled directly viathe market approach
outlined above, athough implementation should be flexible enough that, for example, a firm which needs
permits could generate them by agreeing to pay for retrofitting local gas stations to reduce hydrocarbon
emissons or by fadilitating increased reliance on mass trangit ingtead of automaobile commuting.

3V arious shortcomingsin EPA's origina emission trading rules, which allowed practices such as
"paper trades’ to take place, have been remedied. Seeibid.

*Seer Liroff, Richard A. Reforming Air Pollution Regulations: The Tail and Trouble of EPA's
Bubble. Washington, D.C.: The Conservation Foundation, 1986. Liroff, Richard A. Air Pdllution

Offsets. Trading, Sdling, and Banking. Washington, D.C.: The Conservation Foundation, 1980.

33



In areas where mobile sources play a very important role, air cleanup progress will probably require
gtricter emisson standardsfor vehicles. The dricter-than-nationa standardsnow in placein Cdiforniahave
been shown to be practica and cost-effective and could result in immediate help for many aress if they
were put into place nationdly. Other short-term gpproacheswhich merit consderationinclude: ingdlation
of controls on gas pumps to capture and recycle vapors which escape during refueling; reduction of
gasoline volatility; use of van pools and other gpproaches which make more efficient use of existing
vehicles, and fleet converson to cleaner fuels, such asacohoal or naturd gas. Long-run measuresinclude
increasing use of mass trangt and better land-use planning.

Certain incentive-based systems also merit consideration. These include EPA's current practice of
dlowing use of emisson-reduction creditsfrom mobile sourcesto meet stationary-source requirementsand
flestwide averaging and "bubbles' to comply with truck emisson standards. Lagtly, carefully desgned
emission charges offer the possibility of eventualy being more cogt-effective than the uniform standards
approach. All of these gpproachesto reducing mobile-sourceair pollution -- both regul atory and incentive-
based -- will dso have important benefits for our nation's energy security and for combatting globa
waming.

Condudons

For the control of stationary-source loca air pollution, the time has come to move toward a more
comprehensve mix of both incentive-based and conventiona regulatory methods. EPA'sexperience with
"bubbles" and offsets provides a springboard for a more comprehensive program. Such incentive-based
approaches, however, will not provide a complete answer to loca ar pollution problems. These
approaches are subject to some of the same limitations and uncertainties which characterize conventiond
regulatory approaches -- namely, lack of information regarding thetime and location of dischargesintothe
environment and the effects of such discharges on human health and other receptors. Furthermore,
incentive gpproaches are even more limited in the case of mobile sources. Because of the importance of
such sources of locd air pollution in some mgor cities, we recommend that consideration be given to
enacting and enforcing dricter vehicle-emission sandards.

Acid Rain

The environmental consequences of acid rain appear to beincreasing year by year,>® but thereisasyet
no explicit, comprehengve policy response on either the nationd or internationd level. Cost consderations

%5For a recent description of increasing impacts on forests in the eastern U.S,, see; Shabecoff,
Philip. "Deadly Combination Fdlling Treesin East.” New York Times, July 24, 1988, p.1.
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and attendant socia disruptions, especidly for communities that mine and burn high-sulfur cod in the
Appdachians and the Midwest, are one reason for the policy gap.

A program utilizing "Acid Rain Reduction Credits' can provide an innovative gpproach, which has
already demondirated its cogt-effectivenessin the protection of loca ar quality. It offersthe posshbility of
forging apaliticaly feasible, environmentaly desirable, and economicaly rationa responsetotheacid rain
problem.

The Nature of the Problem

Add rain, the popular term for both wet and dry atmospheric deposition of acidic substances, has
become a mgor environmental threat in many parts of the United States, Canada, and Europe.
Indudtridized areas and their neighbors downwind commonly receive precipitation with acid concentrations
wadl inexcessof naturd, background levels. Rainfdl in eastern North Americahasincreased in acidity, and
specific locdities within this region have experienced acute problems.

Though there are natural sources of acid deposition, the evidence has increased that human sources
dominate production of the two primary pollutants, sulfates and nitrates. Man-made emissons of sulfur
dioxide (SO,), the primary target of most acid-rain legidative proposas, totaled about 27 million tons
nationwide in 1985, of which 15.8 million tons came from eectric utilities.

Of the many forms of damage inflicted by acid rain, the acidification of aguatic ecosystemsis perhaps
the best documented. The most studied acidified waters are in the Northeastern United States, Canada,
and Western Europe, but evidenceis accumulating that the damage is much more widespread. When lake
surface waters become moderately acidic, fish reproduction and health areimpaired, not only by the direct
effectsof theacidity, but also by thetoxicity of metals (such asauminum) released by acids. Affected lakes
and streams are scattered throughout the eastern United States and acrossthe Canadian border inthe path
of emissonstransported fromthe U.S. Their Soread has generated considerable controversy between the
two traditiondly close dlies.

Aquatic life is not the only casudty of acid rain. Another sgnificant form of damage results from the
degrading effects of airborne pollutants on natura and man-made materias. The discoloration of paint,
corrosion of metals and deterioration of surface stone are well-documented examples. Other adverse
effectsinclude vighility reduction and potentid damage to forest growth.
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Current Federd Policy

Mogt of the Federd approach to controlling pollution, as embodied in the Clean Air Act, focuses on
locd pollution problems, rather than on continental problems such as acid rain.  Therefore, while both
nitrogenand sulfur oxides comewithin the purview of that law, the chief concern of local control authorities
has been controlling ground-level concentrations within gpproximately 50 miles of discharge. While this
objective was partly met by increasing the height of smoke stacks, one result has been an increase in the
long-range trangport of pollutants.

Legidation amed directly a the acid rain problem has provided for funding of the Clean Cod
Technology program, a research effort to develop technologies to reduce sulfur dioxide emissonsin the
burning of high-sulfur cods. Likewise, Congress has authorized funds for research and development of
technologies for retrofitting older boilers to minimize sulfur emissons.

Under the provisonsof the Clean Air Act of 1970, newly congtructed, largeindustrid and eectric utility
emitters of sulfur dioxide were required to meet especidly stringent emission sandards. Because only the
newest plants are subject to the stringent regulations, older plants contribute the largest proportion of tota
remaining emissons. By 1995, over 90% of utility discharges of sulfur oxides will be accounted for by
older plants. Contralling them is thus the key issue in designing acid rain legidation.

Severd obgtacles lie in the way of smply requiring stringent control devices to be ingtaled on older
sources. Firgt, it would be unnecessarily expensive. Second, it would not target the reductionsin the most
effective way. In the norma course of events, some dectricad generating units will be retired in the near
future as they outlive their useful economic lives. It would be wasteful in the extreme to force such plants
to indd| very expensve pollution control equipment which would be used only ashort time. Third, some
sources are in afinancidly precarious position and therefore may choose to usethe court syssem to avoid
meeting Sandards. To the extent they succeed, the amount of reduction actualy achieved will fal short of
the legidative gods.

Recommendation 13: The Acid Rain Reduction Credit Program

We propose an innovative way to overcome these obstacles: the "Acid Rain Reduction Credit"
(ARRC) program. Patterned after EPA'semissionstrading program,®® this economic incentive approach
to acid rain control offersthe posshility for achieving the emisson reduction targets at alower cost, while
deding redidticaly and fairly with units that are about to be replaced or are in financia trouble. Our
program would function much like the "Marketable Emissions Permits' system recommended above for
dedling with somelocd ar pollution problems, except that trading would occur on a nationa or regiond

%This EPA program is described above in our examination of loca ar quaity protection policy. A
detailed evaluation of the program can be found in: Tietenberg, Tom. Emissions Trading: An Exercise
in Reforming Pollution Policy. Washington: Resources for the Future, 1985.
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basis, rather than alocal basis®> The source-receptor relationship must be considered, sincereducing acid
rain precursors in Cdifornia, for example, will not reduce acid rain on the East Coast.

The ARRC program would work in tandem with other efforts to control emissons. The innovation
would be to dlow any sources of emissions contributing to acid rain to have "excess' reductions -- over
and above atarget level -- certified by EPA as acid rain reduction credits. These credits could then be
used by the owners of the reducing source to meet a portion of the acid rain emission standards on some
other source under their control; or they could be transferred (sold or leased) to another source. Thekey
aspect of these creditsis that they would be transferable, alowing market forces to govern their ultimate

dispostion.

The advantage of this approach isthat individua sourceswill decide what methods of control to utilize.
Some dectricd utilities, for example, may find it cost-effective -- hence, inther interest -- to adopt retrofit
programs involving cod preparation or duct injection. If initial permits are auctioned, the revenues can
finance both theingdlation of retrofit and clean coa technology through aFederd cost-sharing arrangement
and research and devel opment efforts on these and other such technologies. Communitieswhich currently
utilize high-sulfur cod could qudify for these cost-sharing arrangements, and those sources which adopt
scrubbers and similar technologies will have salable excess reductions, generating revenue in the process.

This gpproach combines the important efficiency properties of the ARRC program with equitable
protection for communities which are economically dependent upon the high-sulfur cod indudry.
Furthermore, the cogt-sharing arrangements for retrofitting and clean cod technology have the advantage
of enhancing the competitiveness of cod, the nation's most abundant domestic energy resource.

Assessment of the ARRC Program

Adopting thisinnovative gpproach would offer many advantages. Firg, higher acid rain reduction gods
could be met at amuch lower cost than would otherwise be possible. Firmsthat could afford to reduce
their emissions rlaively chegply would do o, sdlling or leasing any excess reduction to those for whom
further reductions would be much more expensive; both firms would be better off asaresult. The credits
would flow to their best use, minimizing the overal cost of control in the process, while mesting the
legidatively mandated total emisson reduction.

The cost savings could be considerable. The Congressionad Budget Office has estimated that the cost
of achieving aten-million-ton reduction of sulfur oxides could be $330 million lesswith the ARRC approach

*"In some cases, firms may be subject to both programs. EPA would have to insure coordination
between them.
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thanwith conventional methods>® Another study, examining the cost savingsthat could be achieved within
asngle gate (Illinois), concluded that the cost of control would be gpproximately one-third lower if an
ARRC type approach were ingtituted.®® An EPA andysis, based on updated coal market data, indicated
that an ARRC type system could cut the costs of achieving SO, reductions by up to 50% (an annual
savings of $3 hillion) after 1995.°

The sources of these lower cogts are not difficult to understand. Achieving emisson reductions of the
meagnitude consdered by Congresswill require some utilities to adopt "'scrubbers,” devices which remove
pollutantsfrom stack gases prior to discharge. Toforcedl older plantsto adopt scrubberswould not only
be very expensive but dso unnecessary to achieve the reduction target. Yet it is politicaly and legdly
difficult under conventiona approachestoisolate afew utilitiesto bear thisadditiona burden for the grester
good. The ARRC program solves this problem by alowing utilities to voluntarily accept grester control
and by providing the proper incentive to assure that some do. While dl utilities would face smilar, if not
identical, alowable emissons sandards, some utilities, presumably those for whom adopting scrubberswas
the cheapest dternative, would voluntarily choose that course, and, doing so, gain for them a performance
excess above their emisson control requirements.

EPA, in turn, would certify them for acid rain reduction credits, which could be sold or leased to other
utilities By buying someor dl of these creditsto satisfy their own emission standards, the purchasing firms
would diminate their need to ingtdl scrubbers. The process would result in sufficient control and would
provide amarket means of sdecting those utilities that would ingtal scrubbers while distributing the costs
of scrubber ingdlation among dl utilities. Those purchasing the acid rain reduction creditswould, in effect,
be subsidizing a portion of the sdling firm'singdlation of the pollution control device,

The policy would aso alow tapping non-utility sources of control. Sources with tall stacks could
choose to overcontrol. They would then sdll the accumulated creditsto the utilities, finding aready market
among those utilities that for one reason or another would prefer not to overcontrol. By using this market
to open the door to other sources of reduction, many of which could be chegper than those tapped under
the traditiona gpproach, the ARRC policy offers an additiona possibility of reduced cogts.

The capability to lease creditsis another advantage of an acid rain reduction credit gpproach. Leasing
offers an enormous degree of flexibility, not available with other gpproaches to pollution control. The
usefulness of leasing derives from the fact that utilities and other sources have patterns of emisson which

%8U.S. Congress, Congressional Budget Office. Curbing Acid Rain: Cost, Budget and Coal-
Market Effects. Washington: U.S. Government Printing Office, 1986.

*Raufer, Roger K. and Stephen L. Feldman. Acid Rain and Emissons Trading: Implementing a
Market Approach to Pollution Control. Totowa, New Jersey: Rowman & Littlefield, 1987.

%|CF, Inc. Analyssof Six and Eight Million Ton 30-Y ear/NSPS and 30-Y ear/1.2 Pound Sulfur
Dioxide Emisson Reduction Cases. Washington, D.C., February 1986.
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vary over time, while dlowable emisson levels remain congtant. When plants are operating at reduced
levelsof output (dlectrical or otherwise), emissonsfdl below dlowableleves. Such plantscould leasetheir
excess emission creditsto other firms, recalling them astheir own needsrose. Leasing aso providesaway
for the oldest eectrical generating units (which may shortly be retired) to participate in the reduction
program. Under the traditiond gpproach, once the deadline for compliance is reached, the utility must
ether retire the unit early or ingtal expensive control equipment, usdessoncetheunit isretired. By leasing
credits for the limited period before retirement, the unit could remain in compliance without taking either
of those dradtic seps; it would, however, be sharing in the cost of ingdling the extra equipment in the
leaang utility. Leased creditsfacilitate an efficient trandtion into the new regime of more stringent controls.

The ARRC approach aso offersflexibility in meeting specified emissonslevesfor plantswhich arenot
near the end of their useful lives. Under conventiond regulatory approaches, dthough deadlines are
essentid, they are dso troublesome. The absence of a deadline invites procrastination, but the presence
of adeadline causesits own sat of problems. A single deadline uniformly gpplied to dl sources is rardy
efficient.

The ARRC gpproach creates an incentive for asufficient number of sources to meet the deadline early
to compensatefor firmswhich should be alowed to meet it later. Incentivesto procragtinate are diminated
by providing rewards to those who advance the schedule, while greater flexibility cuts the inefficiencies of
asngle deadline. An optiond feature should alow firms which meet the deadline early to trandfer their
"early reduction credits’ (defined interms of both quantity and timing of emissonsreductions) to other firms
which find it particularly difficult (cogtly) to meet the compliance timetable.

Early reduction credits have aready been successfully used in U.S. environmenta policy in another
context. As part of the program to reduce lead in gasoline, EPA imposed stringent deedlinesfor meeting
standards. It was known, however, tha refiners differed greetly in their ability to meet them by the
mandated time. To provideflexibility while preserving the incentive to comply quickly, EPA alowed early
compliers to bank their accumulated early reduction credits for ultimate sae to others. This program
provided a smoother trangitioninto the regime of more stringent controls than otherwise would have been

possible.

Condudons

Acid Rain Reduction Creditswould facilitate the achievement of the nation's environmentd godsfor acid
rain reduction at lower cost than would otherwise be possible, while providing agreater degree of flexibility
to individud firms and sources. By including cost-sharing arrangements for retrofitting and clean cod
technology in the ARRC plan, the program can be both rlatively cost-effective and equitable, providing
an important measure of protection for areas currently dependent upon the high-sulfur cod industry. The
basic tradeable permit approach is not revolutionary; it has been applied successfully by EPA as a
component of itslocd air qudity protection program. What isnew isthe application of marketable permits
to the acid rain problem, which is particularly well suited to this approach.
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Indoor Radon Pollution

In 1984, an engineer at the Limerick Nuclear Power Plant in southeastern Pennsylvaniaset off radiation
detectors as he arrived a work inthemorning. The causewasfound to be radioactive contamination from
radon gas within his ownhome®* EPA has now identified radon as one of the most serious environmenta
risks facing the nation.

The Problem

Theradioactive gasradon-222 isanatura decay product of radium, whichisfound, to varying degrees,
invirtudly al soil and rock. High human exposures occur when radon gas from soil with a high radium
content enters a building through cracks or openings in the foundation. If the building has inadequate
ventilation, radon concentrations can accumulate to unhedlthy levels. Variousradioactive"daughters' attach
to dugt particlesin the air or enter the lungs directly and expose senditive tissue to dpharadiation. Such
exposure over aperiod of ten to thirty years can cause lung cancer. EPA has identified radon as one of
the most serious environmentd risks facing the nation, causing 5,000 to 20,000 lung cancer degths each
year. In 1987, EPA found eevated radon levelsin 21% of asample of 10,000 homestested in ten States.
Alabama had the lowest incidence a 5%, and Colorado had the highest at 40%; but Alabama had the
highest single reading at 45 times the EPA action level.

Current Palicy

EPA and gtate hedth departments havetried to inform the public of potentia risks and have encouraged
voluntary testing and some measures to reduce indoor radon exposure, but there is very little statutory
authority for government involvement in the radon problem. EPA'sinitid program was based on generd
language in the Clean Air Act, and the Department of Energy implemented a research program because
of the rdaionship between devated radon levels and energy conservation. The Superfund Amendments

1A dditiona sources of information on indoor radon pollution include: (1) U.S. Environmenta
Protection Agency, Office of Air and Radiation, U.S. Department of Health and Human Services, and
Centersfor Disease Control. "A Citizen's Guide to Radon: Wheat It Is and What to Do About It,"
OPA-86-004, Washington, 1986. (2) U.S. General Accounting Office. "Indoor Radon: Limited
Federal Response to Reduce Contamination in Housing," GAO/RCED-88-103, Washington, 1988.
(3) Johnson, F. Reed and Raph A. Luken. "Radon Risk Information and Voluntary Protection:
Evidence from a Natural Experiment.” Risk Andlyss 7(1987):97-107. (4) Smith, V. Kerry, William
H. Desvousges, Ann Fisher, and F. Reed Johnson. "Communicating Radon Risk Effectively: A
Mid-Course Evauation,” U.S. Environmenta Protection Agency, EPA-230-07-87-029, Washington,
1987.

40



and Reauthorization Act (SARA) of 1986 subsequently assigned respongbility (and $7.6 million in
appropriations) to EPA for a nationd survey of radon exposure and determination of what radon level
poses athreat to human hedth. Only five states -- Florida, New Jersey, Pennsylvania, Maine, and New
York -- have extensive radon programs. Totd state funding in 18 states has reached $20 million, with
Pennsylvania, New Y ork, and New Jersey accounting for nearly 90% of that amount. In contrast, EPA
is requiring industry to spend some $300 miillion to reduce radon exposure from commercia uranium mill
talings, dthough hedlth risks from such sources represent only asmdl fraction of thetotd risk of radon to
the generd population.

The current approach focuses primarily on the technical and hedlth dimensions of the radon problem:
developing consgtent testing methods, demongtrating radon reduction techniques on a variety of building
types, and confirming the connection between exposure and disease. There has been little progress in
actudly reducing indoor radon concentrations in homes, schools, and work places. Because radon
exposure occurs largely in private homes, it has appeared neither feasible nor appropriate to use the
conventiond regulatory approach of setting and enforcing health-based exposure tandards. Instead, EPA,
the Department of Health and Human Services, and the Center for Disease Control issued "action
guiddines' to advise homeowners about steps to take to reduce high exposure levels. EPA identified an
exposure level of 4 picocuries per liter (pCi/l) as a level above which people should attempt to reduce
exposures "within afew years" sooner if levelswere above 20 pCi/l. 1t isimportant to emphasize that the
4 pCi/l leve is based on technicd feashility, not on public hedth criteria. EPA typicdly regulates toxic
pollutantsif the risk of death is about one per million. The risk of lung cancer for alifetime exposure of 4
pCi/l is between one and five per hundred (between ten thousand and fifty thousand per million), about the
same as smoking half a pack of cigarettes aday.

The exiding palicy for reducing radon risks relies on homeowners access to information provided by
state agencies and their ability to make informed judgments about gppropriate actions, but available
evidence on the success of such an gpproach isnot encouraging. Fewer than half of the homeownersliving
in known high-risk areas of Pennsylvania have carried out tests for radon, despite the availability of free
test kits and extensive publicity.

Desirable characteristics of an effective radon-reduction program include: (1) the policy should engble
homeowners to understand the risks to which they are exposed and to make informed decisions about
dternatives, (2) the policy should encourage cost-effective risk reduction (i.e., encourage people at high
risk to mitigate it and assure people at low risk that mitigation is unnecessary); and (3) the policy should
impose a minimum burden on scarce public resources.
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Recommendation 14: Give Consideration to a Variety of Federd Actions

Numerous policies have been suggested for the radon problem, but there are important problems with
each. For that reason, rather than endorsing asingle policy at thistime, we recommend that consideration
be given to a number of possible gpproaches to the radon problem.

a. Tax Incentives and Subsdized Loans

Fird, tax incentives and subsidized loans have been suggested because radon mitigation imposes an
economic burden. Radon mitigation could be encouraged by reducing its effective cost to homeowners
through tax credits, rebates, or reduced interest rates on loans, and ameanstest could restrict such benefits
to lower income households. Radon mitigation requires modifications to structureswhich are generdly no
more complicated or costly than those associated with energy conservation measures. Theréative success
of tax credits for energy conservation may indicate their appropriateness for radon mitigation as well.
Disadvantages of this approach, however, include the following: (1) tax incentives obvioudy increase
budgetary deficits; (2) the public's understanding of the risks of radon would not be improved; (3)
cogt-effective mitigation would not be induced; and (4) at least one Sate, Pennsylvania, found little citizen
interest in asubsidized loan program and abandoned it.

b. Development of Modd Construction Codes

Construction codes could be tightened to prevent leskage of soil gasinto homes. EPA estimates that
the cost of radon-proofing a house during construction ranges from $400 to $600, while retrofitting an
exigting house with the same equipment costs from $1,600 to $3,000. Reatively smple modifications of
congtruction practices could therefore greatly reduce radon mitigation costs. The Federal government
could sponsor the development of amode building code for preventing radon intrusion and encourage its
adoption by loca governments.

Although this gpproach hasthe advantages of avoiding problems of judgment on the part of homeowners
and imposing no sgnificant burden on the public purse, some substantia problems remain. Requiring al
new congruction to be radon-proof would be inefficient in the extreme, since only a smal share of new
homes are likely to have eevated radon levels. Yet al new home buyers would pay higher cods. If the
average cost of retrofitting isabout four times greater than radon-proofing new construction, then thispolicy
would be cogt-€effective only in areaswhere more than 25% of new homesarelikely to have eevated radon
levels
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c. Soil Teding and Land Use Planning

New Jersey now tests soil samples in various parts of the state to determine areas where radon
problems may be predicted in future congruction. This information will be used in land-use planning to
restrict development in known radon hot spots or to require radon-proof construction techniquesin such
areas. Such apolicy could be encouraged by the Federa government and supported by asssting states
to develop soil testing and evaluation programs.

Particularly when combined with appropriate building code requirements, this approach could reduce
the disadvantages of the previous proposa by targeting problem areas. Unfortunately, however, soil tests
have not proven to be reliable in predicting actua indoor radon concentrations. Exposures depend upon
alarge number of variables, in addition to radon content in soil gases.

d. Improved Cetification of Testing and Mitigation Services

The private sector has responded quickly to the new demand for radon testing and mitigation services.
EPA'sligt of approved testing companies has increased fromahandful to over athousand inlessthan two
years. Inevitably, some unscrupulous radon companies have exploited homeowners with deceptive and
fraudulent practices, and the lack of known reliable radon firms has probably deterred some homeowners
from taking gppropriate action. The government could stimulate more effective private market activity by
improving certification of radon-service providers, expanding existing training programs for private
contractors, providing better enforcement of anti-fraud laws, and helping to establish a clearing house to
match homeowners and firms.

Certification reduces some of the burden of information gathering and processing on the part of
homeowners and therefore works to reduce mitigation costs. Eager for such a program, industry has
cooperaed with Federd and Sate agencies. On the other hand, one reason why existing firmsare so eager
for thistype of regulation is that it would impose barriers to entry and competition. Certification may dso
difle innovation and generaly raise costs to consumers. An dterndive to certification might be for the
government to provide easily accessible information on firms services, prices, and customer complaints.

e. Teding Requirements for Red Estate Transactions

The ddlayed effects of radon exposure make it easy for individuas to put off radon mitigation, even
though the risks are serious indeed. In many cases, concern for red estate values may provide a more
immediate and tangible mative for homeownersto reduceradon levels. Thesingle Federd action likely to
have the greatest effect on reducing radon exposure would be to require that homes be certified "radon
free" in order to quaify for FHA financing, just asthey must currently be certified free of termite infestation.
Some banks aready have begun to require such certification before approving mortgage financing.
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Alternatively, locd red estate regulations could require merely that buyers be informed of radon
concentrations prior to sdle. Possible mitigation costs could then become one more eement to be
negotiated between buyersand sdllers. Some buyers have dready begun requesting such information and
some real edtate associations now recommend inclusion of a radon clause in standard sales contracts.
Government intervention would accelerate this process.

The atraction of this pair of approachesis that neither requires expenditure of government funds nor
edablishment of new programs. Only minor modifications of existing rules would be necessary. The
perceptua problems associated with delayed, low probability risksare avoided, and existing market forces
and sdf-interest are harnessed to achieve positive public hedth benefits. The second (information only)
dternative alows people to seek outcomes consistent with their own preferences and circumstances.

A problemwith the FHA requirement isthat it could enshrineabascdly arbitrary standard and reinforce
perceptions that a specific radon leve is "safe” More important, unlike termite inspections, it may be
difficult to obtain an unbiased short-term test. Current testsinvolve exposing testing devicesto indoor air
for threetofivedays. A minimum of ventilation before and during the test isrequired; otherwisetherreading
will be inaccuratdy low. A sdler has an incentive to influence the test in that direction, an essly
accomplished distortion. Furthermore, because radon levels can vary considerably over time, short-term
monitoring can give poor indications of average annua exposures, the basis for most risk estimates.
Alterndtively, of course, tests could be performed after the buyer movesin, but that eliminates the possibility
of certifying acceptable radon levels before sale and would require, at the least, a substantial escrow
deposit to cover mitigation costs. The red estate industry has resisted such requirements because they
could increase transaction costs of real estate sales.

f. Improved Information and Voluntary Compliance

Findly, greater public resources could be used to disseminate information to current and prospective
homeowners, because radon risks have characteristics which make it difficult for people to make
gopropriate decisons. Although mailing an informationa brochure to citizens in affected areas might be
appropriate, the use of loca eected officias to disseminate the message, sharing information among
neighbors, and making inexpensve test kits available in grocery stores may prove more effective than
nationa or statewide programs.

As unrdiable as voluntary compliance often seems, most of the aternative approaches have serious
deficiencies. Until we can achieve sgnificant breskthroughsin increasing the effectivenessand reducing the
cogts of testing and mitigation methods, one possibility isto continue to rely on risk communication asthe
primary means of reducing radon health risks. A rdatively modest investment of resources in radon risk
communication can be effective in developing better methods of informing homeowners and motivating
appropriate decisons. Compared to conventiona regulatory procedures, information programs are
inexpendve and effective waysto let homeowners and buyers make informed decisonswhich reflect their
own preferences and circumstances.



CHAPTER 4
ENERGY POLICY AND THE ENVIRONMENT

Since the Arab oil embargoes of the 1970s, Federa energy policy debate has focused on the security
of our energy supplies and on conflicts between increasing domestic energy production and environmenta
protection. Inthischapter, we examine emerging complementarities between meansto increase our energy
security and waysto protect our environment. After examining themgor energy security and environmentd
problems associated with energy production and use, we recognize that a highly effective strategy for
dedling with both sets of problemsisto increase energy efficiency throughout the economy.

We make three sets of recommendations to achieve that god:

()  higher vehicle fud-efficiency sandards;

2 a series of incentives to encourage consumer's to switch to dternative fuds, and
3 systems of comprehensive least-cost bidding for dectrica utilities.

Next, we propose a policy which focuses exclusively on energy security concerns. an expanson of the
Strategic Petroleum Resarve. Findly, werecognize that environmenta and energy concernsregarding fossl
fud use may lead to renewed interest in aternatives to generating dectricity by burning fossl fuds. We
congder the problemsthiswill present and we recommend that the government fund research on non-fossl
fuel energy sources, including solar, other renewable sources, and passvely safe nuclear power.

The Problem

Crude petroleum isamong the most critical of al resourcesto the U.S. economy, accounting for more
than 40% of the nation's energy needs. Over the past 20 years, imports have provided an increasing share
of the crude oil used in this country. In the early 1970s, we imported about 25% of our crude oil; today,
thetotd is over 37%. The increased dependence on imported oil is cause for concern, since the overal
supply of oil ontheworld market isvery much influenced by production from the Persan Gulf, aregion of
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chronic political ingtability. Since a cutback of oil supplies from the Middle East could cause substantial
economic losses to the U.S. and other oil-consuming nations, effortsto find low-cost domestic sources of
crude oil and to reduce dependence on imports have intensified.

Energy security is not a Smple matter of physically securing supplies of energy to prevent their
disruption. While the U.S. has vast energy supplies, the dmost total dependence of our transportation
sector on oil and its derivatives makes us dependent on imports. Our oil suppliesare not only limited, but
also, compared to production costs in other producer nations, expensive. Vulnerable to fluctuations in
world oil prices, our economy risks both the huge costs of high oil prices and the failure of domestic
producerswhen pricesfal. Inthat case, importsincrease, and so does our vulnerability to subsequent price
rises. Inether case, oil importsburden our bdance of trade. Even at today's comparatively low ail prices,
the U.S. is spending over $40 hillion annudly to import oil, about 25% of our totd trade deficit.®?

Because oil pricesare set on aworld market, the U.S. cannot Ssmply produceitsway out of theserisks.
A cutback in ail suppliesfrom the Persan Gulf would raisethe pricefrom wellsin Texasaswdl asin Saudi
Arabia. Furthermore, an attempt to buy security through higher and higher domestic oil production could
run up againgt serious environmental considerations, such asthe risks of exploration and drilling offshore
aong the Outer Continenta Shelf (OCS). Y et another conflict between increased domestic oil production
and environmenta protection has been raised by the Department of the Interior's proposa to open up
sections of the Arctic Nationad Wildlife Refugein Alaskato ail drilling. Thisareaisthe only part of theU.S.
Arctic coast now protected from oil development, and akey ste for the survival of polar bear, caribou,
and musk oxen on the Alaskan North Slope.

Sgnificant gainsin domestic il production can be made through research and devel opment of enhanced
oil recovery, aswdl as continued exploration and development in the U.S. -- which in many areas is not
environmentaly problematic. The United States can aso make sgnificant gainsin cutting dependence on
oil by pursuing increased efficiency in our use of oil and by encouraging the use of dterndtive fuds.

Recommendation 15: Increase Motor Vehicle Fud-Efficiency Standards

Increasing the efficiency of motor vehicles should receive very high priority. Vehicles account for 63%
of ail demand intheU.S. and 27% of our tota energy use. Current law requires automobile manufacturers
to achievea"fleet average’ efficiency of a least 26 miles per gdlon (mpg). We can do considerably better
than that with current technologies, and it is reasonable to target a standard of at least 38 mpg by the end
of the century. While the current standards apply to amanufacturer's entire spectrum of models taken as
awhole, it may be possible to achieve greater progress by providing a more flexible system.

62U.S. Department of Commerce. U.S. Merchandise Trade. Circular FT-900. Washington, D.C.:
U.S. Government Printing Office, 1987.
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Recommendation 16: Provide Incentives for Greater Efficiency in the Motor Vehicle Sector

The regulatory initiative described above could be coupled with a program to increase the tax on "gas
guzzlers' and use revenuesfrom thistax (and perhaps from gasoline taxes) to provide rebatesto purchasers
of very efficient vehicles -- "gas sppers” Currently, cars which get less than 22.5 mpg are taxed as
"guzzlers" and the tax gets higher for carsthat are even less efficient. We should index the tax so that its
threshold rises as new car requirements get dricter.

Another incentive which merits some condderation is an increase in current Federd excise taxes on
gaoline. Revenues from gasoline taxes currently go into the Federd Highway Trust Fund to be spent
ultimatdly on highway congtruction and repair. Under this arrangement, gasoline taxes are essentidly user
fees highway users pay the taxes necessary to congtruct and maintain our highways. But the serious ar
quality cogts of gasoline marketing and consumption, aswell asenergy security risks, justify additiond taxes
on gasoline.  Increased gasoline taxes can encourage people to cut down on driving and gasoline
consumption.®® Phased in by three or more increments over anumber of years, gas tax increases would
cause purchasers to take future costs into account as they make investment decisons on new cars, while
halding down theimmediate impact on consumers. Revenues could be used to fund research on renewable
energy sources, support for mass trangit, and various methods of protecting and improving air qudity.

Findly, encouraging the use of dternative vehicle fuelsis essentid to deding with energy security and
will be animportant part of fighting urban ar pollution. One means of doing thisislowering Federd excise
taxes onfues such asnatura gasand dcoholsin recognition of their value to society, not only inimproving
energy security, but dso in reducing air pollution and the production of greenhouse gases. The Federd
government has an important leadership roleto play in promoting dternative fuels. Where the government
owns or supports short-range vehicle fleets (such as the mgority of vehicles used by the postd service),
it can and should be the firg to switch to dternative fues. Where fud availability is a serious condraint,
the Federd government should actively pursue flexible-fud vehicles -- those which can use ether gasoline
or dternative fuds -- and it should provide for a base supply of dternative fuels for those vehicles.

Naturd gas, which isan dternative vehidle fue itsdf and is aso the primary feed stock for methanol
production, isreaivey abundant. But the Federd government must plan now for increasing use of naturd
gas. The Federa Energy Regulatory Commission must give grester priority to policy options on natura
gas pipeine regulation which will enable greater amounts of natural gas to reach growing markets where
pursuits of dternative-fud vehicles will likely increase demand.

A key feature of dl of these proposdsis that they have multiple benefits which are not included in ol
cost cdceulations. Increasing vehicle efficiency and switching from gasoline and diesd to cleaner fudsnot
only reduces ail imports; it also decreases the production of greenhouse gases and in many cases reduces
the totd production of local ar pollutants.

83A problem which needs to be addressed is that environmental damages, and hence the socid costs
of gasoline use, vary widdy by geographic area.
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Recommendation 17: Expand the Strategic Petroleum Resarve

The Strategic Petroleum Reserve (SPR) programisacrucia eement in the effort to reduce the nation's
vulnerability to a cutback in oil supplies on the world market. The SPR provides a buffer stock of ail to
be used in the event of a cutback in world oil supplies. If a serious disruption were to occur, oil from the
SPR would be made available to refiners and thereby |lessen economic damages.® Studies indicate that
the national security benefits of expanding the Reserve to one billion barrelsfrom its current level of about
515 million barrels would be well worth the costs of acquiring and storing the oil.%°

Recommendation 18: Increase Energy Efficiency through Comprehensive L east-Cost Bidding at Electrical
Utilities

The indudtrid and utility sectors of our economy have afar greater ability to switch fuels than doesthe
transportation sector, adecision usualy driven by price®® Moreover, the U.S. has made great stridesin
energy efficiency over the past 15 years, but ill lags well behind a number of other nations. The U.S.
spends 11% of its GNP on energy supplies, Japan only 6%. If we were & their leve of efficiency, we
would be spending $190 hillion a year less on energy bills than we do now, without any reduction in our
total output of goodsand services. Eventhough thereare structura differencesin our repective economies
that account for part of this disparity, the difference is striking. Our lower energy efficiency is reflected
directly in higher pricesfor U.S. goods competing in the world economy. Interestingly enough, high oil
prices thus give Japan a price advantage over the U.S,, despite the fact that 100% of Japan's ail is
imported.

®There would be no need for government stockpiling if al of the potentia economic losses from a
supply cutback would be suffered by the firms that import oil: if thiswere the case, the oil importing
firms would have incentives to sockpile ail in sufficient volumesto "interndize" the risks associated with
imported oil. Many of the economic losses from a disruption, however, would be suffered by other
firms and individuals, and consequently government stockpiling becomes necessary. For adetailed
discusson of the judtifications for government involvement in oil sockpiling, see: Hogan, William W.
"Oil Stockpiling: Help Thy Neighbor." The Energy Journa 4(1983):49-71.

®Rowen and Weyant (1981), Teisberg (1981), and Hogan (1983) al support an SPR of two hillion
barrels. The Department of Energy's (1987) Energy Security Report recommends increasing the SPR
to 750 million barrds. See Rowen, Harry and John Weyant. "Oil and Nationa Security: An
Integrated Program for Surviving an Oil Crigs™ Annua Review of Energy 6(1981):171-98; and
Teisberg, Thomas J. "A Dynamic Programming Mode of the U.S. Strategic Petroleum Reserve The
Bdl Journd of Economics 12(1981):526-46.

®6U.S. Department of Energy. Energy Security: A Report to the President of the United States.
Washington, D.C., March 1987, pp. 39, 44.
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Increased energy efficiency through dectricity conservation is one obvious approach to this problem,
but critics of conservation programs claim that energy conservation potentials have been overestimated®”
and costs underestimated.®®  Proponents of energy conservation programs disagree on both counts.®®
Rather than trying to resolve this debate among experts, our recommendation focuses on giving individua
consumers the information and the means required to make decisions between energy consumption and
energy conservation so that they, not competing experts, decide on the ultimate portfolio of savingsand use.

We recommend that U.S. power markets be opened up to alow "efficiency contractors' to compete
with power producers through least-cost bidding at eectricd utilities. Under this gpproach, an operating
utility offers to purchase a given amount of capacity with specified characteristics of reiability and timing
of generation. An auction takes place in which providers of dectric energy services offer to meet the
utility'sneeds. The utility then sdlects the least-cost option.

We advocate a smple extension of this process so that potentia contractors can offer bids based upon
savings in power use.® Since the utility's capacity problem is fundamentally one of demand exceeding
supply, there is no reason to limit possible solutions to those which augment supply; means of curtalling
demand can dso be effective. The efficient gpproach isto utilize whatever solution is least expengve, be
it onthe supply sde or thedemand side. Thus, for example, the bidding process should alow conservation
marketing and non-utility generation to compete with nuclear and conventiond fossl-fuel generatorson a

’Costdllo, Kenneth W. "Ten Myths of Energy Conservation." Public Utilities Fortnightly, March
19,1987.

®pickds, Steve J. and Philip Audet. "Second Generation Programs with an Increasing Utility
Initigtive”" Public Utilities Fortnightly, December 24, 1987.

®9Seer (1) Cavanagh, Raph C. "Least Cost Planning Imperatives for Electric Utilities and their
Regulators”” Harvard Environmenta Law Review 10(1986): 299-344. (2) Lovins, Amory B. "Saving
Gigabucks with Negawatts." Public Utilities Fortnightly, March 21, 1985.

"In order to provide the proper incentives for energy conservation programs and an appropriate
basis for the comparison of such demand-side programs with conventiona supply-side options, it is
important that an "unbundled bidding sysem™ be used, in which a distinction is made between energy
services and energy products. See: Cicchetti, Charles and William Hogan. Induding Unbundled
Demand Sde Optionsin Electric Utility Bidding Programs. Energy and Environmenta Policy Center
Discussion Paper E-88-07. Cambridge: Harvard University, August 1988. The distinction between
energy services and energy productsis examined in: Lovins, Amory B., Raph C. Cavanagh, Roger W.
Sant, Dennis W. Bakke, and Roger F. Naill. Creating Abundance: Americas L east-Cost Energy
Strategy. New York: McGraw Hill Book Company, 1984.
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least-cost basis. It is essentia, of course, that as part of this process due consideration be given to
renewable energy sources.”

An ail refinery could bid to provide power from cogeneration -- or to free up power for the utility by
leaving the utility grid and generating its own power. An gppliance manufacturer could bid to provide an
equivaent reductionin power demand by existing customers, by providing means (rebates, free energy cost
audits, other incentives) by which customers would replace power-hungry, inefficient appliances with
effident appliances (using up to 30% less dectricity). Such proposas give the utility the additiona power
it needs to meat demand. Severd state public utility commissions are trying out such programs.”> Some
of these provide specia incentivesfor efficiency and renewable-power proposasto reflect their lower cost
to society when compared with the additiond pollution cost caused by conventiond fossl fud plants.

Recommendation 19: Government Funded Research on Alternatives to Fossl Fuels

Most of our energy needs in the United States are currently met by cod and ail, but due to security
concerns and environmenta concerns with fossl fuel use -- especidly, globa warming and the role of
carbon dioxide in causng it -- there is a need to serioudy consider non-fossil fuel dternatives, including
both renewable sources and passively safe nuclear power.

Renewable energy resources have enormous potentia for adding to the U.S. energy supply without
producing any net increase in greenhouse gases or other ar pollutants. Solar photovoltaic, solar thermd,
and windpower technologies have made remarkable advances in the past decade -- photovoltaic-cell
generating cogts, for example, have been cut tenfold since the 1970s. Severa mgjor utilities have recently
contracted for photovoltaic generating facilities.  With the addition of hydrodectric, geothermd, and
biomass generation, renewabl e resources already account for roughly 10% of U.S. energy supply and may
have the potentid to compete economicaly for amuch larger share of the U.S. energy market within the
next 20 years.

In addition, there is a potentialy large export market for these technologies in developing nations. In
the developing world, renewables have sgnificant added advantages -- including, in the case of
photovoltaics, the ahility to generate ectric power without expengveinfrastructure. Given the high costs
of hooking up remote Stes to utility lines, photovoltaics will have an important advantage in many lesser-
developed nations.

"Potentia renewable sourcesinclude: geothermal, solar therma and photovoltaic, wind, biomass,
and hydrogen fud cdls.

2Maine held one such auction earlier this year; Massachusetts and New Y ork have announced their
intentions to hold Smilar auctions in the near future,
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The U.S. Department of Energy estimates that the world market for photovoltaicsdonewill grow from
today's $200 million per year to $3 hillion or more in the year 2000. The U.S. now exports 60% of its
photovoltaic production -- but it is being chalenged for leadership in world markets. The Japanese
government outspends our government on photovoltaic research and development, and the Japanese
private sector outspends its U.S. competitors.  Government research and development in renewable
energy has dropped 80% from its peak in 1980; programs have been cut back in each of the last eight
years. Thisdack has not been taken up by private industry.

Another important dternative to fossil fuelsis nuclear power. It isclear that the existing nuclear power
programin the United States has failed the dua tests of economic competitiveness and public acceptance.
Risng public demands for increased safety precautions for nuclear power plants, periodicaly reinforced
by such dramatic failures as that of the Three Mile Idand plant in 1979 and that of the Soviet Union's
Chernobyl facility in 1986, have resulted in prohibitively costly safety measures for nuclear plants.

The engineering dtrategy of smply adding additiona layers of safety equipment and procedures to
exigding designs, when previous overlays have failed, is neither acceptable to the public nor economicaly
feasble. The $6,000 per kilowatt cost of the terminated Shoreham plant, as well as the cancellation of
multi-billiondollar plantsthree-quarters of theway through congtruction, are plain evidence of this. Clearly,
reducing safety requirementsis not afeasible answer. Inaddition to safety costs, there are additiond costs
of nuclear power which need to be consdered. These include the costs of safe digposd of nuclear waste
and the cost of decommissoning plants.

There are dterndive nuclear technologies such as the High-Temperature Gas Reactor and Liquid
Sodium Cooled Reactor, which show some promise for avoiding some of the most vexing safety and cost
problems of the present generation of nuclear power reactors.”® Firg, it ispossibleto design such reactors
to be inherently safe -- that is, that their response to a breakdown in control or operation would be an
unaided shutdown of the nuclear reaction. Second, it may be possible for these reactorsto usefud cycles
whichminimize the production of high-level, long-lived, nuclear wastes and to minimize output of products
usable for the production of nuclear wegpons. Ladlly, it may be eader to standardize the desgn and
congtruction of such reactors, thereby greatly cutting design and congtruction costs.  Such reactor
technologies offer the only promising means of designing new nuclear power plants that are capable of
mesting both public demand for assured safety and the test of economic viability. We know that such
reactors can be built, but the research to see if this is practicable at a cost competitive with other
aternatives has yet to be done. We recommend that such research be pursued.

BSeer (1) Spiewak, Irving and Alvin Weinberg. "Inherently Safe Reactors”" Annua Review of
Energy, Volume 10, pp. 431-462. Pao Alto, Cdifornia Annua Reviews, Inc., 1985. (2) Fdterayer,
Edmund. "Taking the Fear Out of Nuclear Power." Fortune, August 1, 1988, pp. 105-118.
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Condudons

We are witnessing new match-ups among means to increase energy security and ways to protect the
environment. Increasing energy efficiency isavery effective strategy for addressing both needs. Our three
recommendations for greater energy efficiency are: fird, raise vehicle fud-efficiency sandards; second,
useincentivesto encourage consumersto switch to aternative fuels, and third, adopt comprehensiveleast-
cost bidding by dectricd utilities. For greater energy security, we advocate expanding the Strategic
Petroleum Reserve. Findly, recognizing that environmental and energy concerns regarding fossil fue use
may lead to renewed interest in dternative energy sources, we recommended that the government fund
research on renewable energy technologies and passively safe nuclear power.

The recommendations described in this chapter encompass a set of policieswhich will ded effectively
withthe combined problems of globa warming, acid rain, locd ar pollution, and energy security, mainly --
though not exclusively -- by encouraging more efficient production and use of energy throughout the U.S.
economy. A comprehendve energy efficiency program will go along way towards reducing some of our
magor environmenta problems, while providing society with abroad range of important economic benefits.
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CHAPTER 5
FEDERAL WATER POLICY

Federa water development policy originated in the last century to servethe god of westward expanson
and frontier development. More recently, water pollution control laws have been passed in reponse to
widespread degradation of water resources. A myriad of surface and ground water alocation and quaity
problems remain, however, and we offer a series of responses to them. With regard to water supply and
alocation problems, we recommend removing barriersto water marketing which interferewith conservation
and economic efficiency. For water qudity problems, we propose five policy actions:

D combining regulatory and market programs for nonpoint sources,

2 using water markets for the protection of Federd wildlife refuges;

3 reorienting the Conservation Reserve Program to focus on water quality concerns,

(4) providing incentives and Federd support for environmentaly sound farm management; and

(5) indtituting tradeable discharge permits for point sources.

The Problem

This year's massive drought has dramatized the redity that water isnot an unlimited resource. Surface
reservoirsin many parts of the country were drawn down to record low levels, and overdrafts of numerous
underground aquifers accelerated.  If current practices continue, water shortages will become
commonplace during the next two decades.” Anticipated shifts in precipitation patterns, due to global
warming associated with the greenhouse effect, will speed and worsen these difficulties. Unfortunately,
antiquated Federd water policies have contributed to intensifying, not lessening, these problems.”™

U.S. Water Resources Council. The Nation's Water Resources, 1975-2000, Volumell.
Washington, D.C.: U.S. Government Printing Office, 1978.

Anderson, Terry L. Water Criss  Ending the Policy Drought. Washington, D.C.: Cato Indtitute,
1983.
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Today, thevdues of dternative uses of water resources for recregtion, fisheries, wildlife, human hedth,
tourism, science, and scenic beauty haveincreased dramaticdly. At the sametime, however, thosevaues
are threatened. Toxic contamination of ground water, acidification of lakes, and globa warming have
become the "new" water resource problems, compounding the array of "old" and unsolved problems
asociated with dwindling supplies, polluted surface waters, and declining aguatic and wetland habitatsfor
fish and wildlife

Federd Water Development Policy

The U.S. Bureau of Reclamation and the U.S. Army Corps of Engineers, thetwo Federa agencieswith
development-eramissions, are beginning atrangtion to new missons, responghilities, and outlooks. During
recent years, Congress has amended the Reclamation Act and increased cost-sharing requirements for
Federal projects. The Bureau of Reclamaion has begun to move into water management and
environmenta protection.

Under current systems, incentives do not induce Americas water users to take actions cons stent with
current economic, environmenta, and other socid vaues associated with water resources.”® The lack of
appropriate incentivesin current gpproachesto water supply management and alocation resultsin inefficient
use of exigting supplies. Individua decison-makersdo not bear thefull socid costsof their daily water-use
decisons. Just as free markets in other goods and servicesin our society can result in efficient provison
of those goods and services when and where they are needed, so, too, water markets can facilitate the
provision of adequate supplies at the least overdl cogt.””

A concern, of course, isthat the economic va ues associated with water resources are well-defined for
some uses but not for others, particularly those associated with environmental amenities. The difficulty of
depending soldly upon market-oriented gpproachesfor dl water quantity (and qudity) problems suggests
that the ultimate set of policies may involve amix of market and more conventiond regulatory processes.

A related problem isthat the Federal government, in conjunction with state governments, has failed
to develop practicd and effective systems of enforcement, needed under any mix of incentive-based
and conventiona regulatory policies.

""For further discussion of some of these idesas, see; Willey, Zach and Tom Graff. "Federa Water
Policy in the United States -- An Agenda for Economic and Environmental Reform.” Columbia Journal
of Environmentd Law 13(1988): 325-356.
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Recommendation 20: Remove Bariers to Water Markets

An effective gpproach to current water supply problemsisto support development of Federal and State
policies which facilitate the voluntary buying and sdlling of water rights by individuds, firms, and other
organizations, in order to increase the efficiency of the system -- most notably by creating economic
incentives for water conservation.”

In the centra vdleys of Cdifornia, some farmersare paying aslittle as $10 for water to irrigate an acre
of cotton, while just afew hundred milesaway in Los Angeles, loca authorities are paying up to $600 for
the same quantity of water.”® Thisdramatic disparity isareminder that increasing urban demands for water
canbemet at rdatively low cost to agriculture or theenvironment. By dlowing free marketsin water rights,
voluntary exchanges can take place which make both parties better off. When farmers have a financia
stake in conserving weater, when urban needs are met without shrinking agriculture and without building new
dams and reservoirs, environmental protection gains. Measures which facilitate voluntary water transfers
thus promote more efficient alocation of scarce water resources and curb the perceived need for
additiona, expensive, and environmentaly disruptive water supply projects.

The government should move to remove barriers to such voluntary water marketing. It should now
certify that such voluntary trandfers of Federaly supplied water areindeed permissible and should establish
rules to protect public and other third-party uses of water. The U.S. Department of Interior should work
on issuing a generic policy satement affirming the transferability of contractud rights to reclamation water
supplies® The Department currently respondsto individual proposals for transfers, but contractors who
are unsure what answer they will get hesitate to make requestsin the first place.

The government should remove such barriersto the voluntary water market transactions that can bring
massve mutua benefits. Current negotiations between the farmers of the Imperid Irrigation Didtrict in

80ur recommendations throughout this report focus on policy changes, but we recognize that
indtitutiona changes are aso important. In thisregard, it has recently been suggested that the
development and implementation of better Federa water policy would be greetly facilitated by the
cregtion of a"Presdent's Water Council” and similar regiona councils for the key weter-problem areas
of the country. For descriptions of this and related recommendations, see: Foster, CharlesH. W., and
Peter P. Rogers. Federal Water Policy: Toward An Agendafor Action. Energy and Environmenta
Policy Center Discussion Paper E-88-05. Cambridge: Harvard University, August 1988.

Passl, Peter. "A Free Market in Water Rights." New York Times, August 3, 1988, p. D2.

8For further information, see; Willey, Zach. Economic Development and Environmental Quality in
Cdifornias Water System. Berkdey: Universty of Cdifornia, Inditute of Governmenta Studies,
1985. Also see Wahl, Richard W. "Promoting Increased Efficiency of Federd Water Use Through
Voluntary Water Trandfers.” Nationa Center for Food and Agricultura Policy Discussion Paper Series
No. FAP87-02. Washington, D.C.: Resources for the Future, 1987.
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southern Cdifornia and the Metropolitan Water Didtrict in the Los Angeles area demondrate this
potential .8 Further evidence of water marketing's efficacy comes from greetly increased interest in such
transactions in Colorado, New Mexico, Arizona, Nevada, Utah, and Cdifornia® Finaly, the Western
Governors Association has publicly endorsed voluntary water transfers as a means of achieving grester
water-use efficiency.®

Trander of surfacewater cannot be accomplished inisolation from ground water consderations. Rights
to ground water vary under date law. Some states, such as Nevada, have adjudicated most ground water
rights, while others, such as Cdifornia, have few established ground water rights. The Federd government,
however, should not atempt to regulate ground water withdrawas. As we note below with regard to
ground water contamination, it makes sense to gpply Sate surface water rights law ultimately to ground
water S0 asto provide incentives against overdraft and depletion.

Recommendations for Water Qudlity Problems

Since the passage of the Clean Water Act twenty years ago, most water pollution control laws and
regulations have been directed exclusvely a point sources, typicaly large ones such as factories and
municipd waste treatment facilities. Dispersed, nonpoint sources -- including farms and urban runoff --
have not been adequately addressed, in part because they are much more difficult to control, particularly
by conventiona methods.®

The contamination of ground water supplieswarrants specid attention. Underground supplies of water
become polluted by: seepage of hazardous chemicals stored in dump sites and municipa landfills, leeks
from underground chemica and petroleum-product tanks, highway runoff; and infiltration of pesticides,
herbicides, and fertilizers. EPA has estimated that nearly 1,000 public water systems risk significant
contamination and that 2% of the nation's accessible ground water is dready contaminated. Thisisa
serious nationa problem, as nearly haf of the nation's population relies on ground water for potable uses,
and in rura aress, ground water accounts for about 95% of al water supplies.

81Seer Stavins, Robert N. and Zach Willey. "Trading Consarvation Investments for Water."
Regional and State Water Resources Planning and Management, ed. R. J. Charbeneau, pp. 223-230.
Bethesda, Maryland: American Water Resources Association, 1983.

8Atchison, SandraD. "Where Water is Money in the Bank." Business Week, August 15, 1988, p.
50.

8Frederick, Kenneth D. "Water Markets in Theory and Practice: Market Transfers, Water Values,
and Public Policy by Bonnie Colby Sdiba and David B. Bush." Book Review. Land Economics
64(1988):306-310.

8peskin, Henry M. "Nonpoint Pollution and National Responsibility." Resources, No. 83, pp. 10-
11, Spring 1986.
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Because municipd landfills and toxic waste dumps in the U.S. cause a Sgnificant amount of
contamination of both ground water aquifers and surface water supplies, our various recommendationsin
Chapter 7 for solid and hazardous waste problems al implicitly address concernsregarding water quality
problems aswell. The reader will find our detailed suggestions for reducing pollution from those sources
in that chapter.

Recommendation 21: Implement a Combination of Regulatory and Market Palicies for Nonpoint
Sources

Nonpoint sources, particularly from agriculture and urban runoff, now congtitute the mgor American
water pollution problem, along with ground water contamination from toxic waste sites. Recent (1987)
amendmentsto the Clean Water Act recognized these problems but did not provide effective mechanisms
for their solution. In certain Stuations, tradesble permit systems, designed to hold down maximum
dlowable basnwide pollutant levels, may work to provideincentivesfor individudsto achievewater qudity
standards efficiently. Where tighter standards are needed to improve water quality, public agencies or
private interests could purchase and retire discharge permits.

The problems associated with the implementation of permitsfor nonpoint sources are Sgnificant, to say
theleast. Firdt, where cross-media transfers are prevaent, permits would have to be non-media based;
second, there is frequently little available data with which to establish basdine emissions levels; third,
monitoring can be particularly difficult; and fourth, in some cases, it may be difficult to identify responsble
parties. More conventiona regulatory policies should therefore play a predominant role in defining and
enforcing permits, but given the current shortage of viable approaches to nonpoint source water pollution,
market approaches should at least be consdered in certain Stuations.

The experience of Dillon Reservoir, the mgor source of water for the city of Denver, Colorado,
provides an excellent example of atrading approach working effectively on nonpoint source pollution. In
past years, nitrogen and phosphorusloading wasturning the reservoir eutrophic, despite thefact that point
sources from surrounding communities were controlled to best-available-technology standards. 1n order
to preserve and protect water quality in the face of rapid population growth, a "point/nonpoint source
control optimization" program was developed to cut phosphorus flows mainly from nonpoint urban and
agricultura sources.

The point/nonpoint source trading plan was deve oped with active participation of environmenta groups,
industry, and local and state governments, and was approved by Colorado and EPA in 1984. The
program dlows for publicly owned sewage treatment works (POTWS) to finance the control of nonpoint
sourcesin lieu of upgrading their own trested effluent to drinking-water dandards. Theprogram iseffective
because the cost per pound of phosphorus removed via trading is $67, versus $824 per pound for the
cheapest advanced treatment alternative devel oped for the POTWSs. EPA has estimated that the plan has
made aggregate savings of over $1 million per year, compared with the conventiond workings of four fairly
gndl POTWs. Furthermore, to provide a margin of safety, a 2-to-1 ratio on trades is used, requiring
control over aminimum of two pounds of nonpoint phosphorusfor one pound of credit for apoint source.

57



As a result, the plan not only saves money but adds a greater likdlihood of achieving environmental
improvements. This same type of program is currently being developed for other stes, in Colorado and
elsawhere, for nutrients and for other pollutants.

Fndly, in the ground water context, well-defined property rights can provide incentives for individuas
to seek compensation for contamination ligbilities. Although such incentives would be strong, there would
exig sgnificant transaction costs which the ground-water-right holders would bear. Hence, a possble
Federal research rolein the provision of technica information related to source, dispersion, and impact of
ground water pollutantsisindicated. Additionaly, in common-property aquifers, regulatory structuresfor
quality protection will be necessary. Given the site-specific nature of ground water problems, however,
date adminisiration may be more appropriate than Federa supervison.

Recommendation 22: Water Markets and the Protection of Wildlife Refuges

Severa Federa wildlife refuges are currently being contaminated by pollutantsin drainage water from
Federal reclamation irrigation projects. For example, irrigation of landson thewest sde of Caifornids San
Joaquin Vadley isthe source of contamination in the waters of the Kesterson Wildlife Refuge. The quality
of thisdrainage water would beimproved by reducing on-farm water applications, which would sgnificantly
reduce leaching of trace dements such as sdenium into the drainage runoff. If asystem of voluntary sdlling
of reclamation contract rights were in place, there would be a sgnificant amount of water supply available
for other uses, such as waterfowl refuges, dong with a reduction in the trace dement loading problem.®
State and Federd indtitutiond barriers, however, have effectively impeded this naturd solution. Tradesble
discharge permits, based on the tota amount of toxic chemicasin agricultura drain water, would placea
dollar value on water quality, encourage irrigation techniques that reduce toxic waste, and provide an
economic disncentive for farming lands with soils of high toxic content.

Recommendation 23: Focus the Consarvation Reserve Program on Water Qudlity

Soil eroson not only reducesthe productivity of agriculturd land; soil that erodesinto waterwaysisaso
a mgor nonpoint source of pollution. Sediment directly pollutes water by reducing light transmission,
covering submerged plants and fish spawning beds, and impairing recreational uses. Nationd sediment
damages cost between $3.6 to $4.2 billion per year.®® Furthermore, eroded soilstypicaly carry with them
the resdues of fertilizers and pesticides (insecticides, herbicides, rodenticides, and fungicides).

®For further discussion, seee Willey, Zach. "Managing the Centra Valey's Agricultural Sdinity and
Toxic Water Pollution Problems -- Is There a Workable Scenario During the Next Investment Period?”
Applied Agricultural Research 2(1987):32-43.

&Clark, E. H.; Haverkamp, J. A.; and Chapman, W. Eroding Soils, the Off-Farm Impacts.
Washington D.C.: The Conservation Foundation, 1985.
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Although pesticides are vaduable to most modern agriculturd enterprises, they may cause unintended
damages in severa ways. direct poisoning, ingestion of resdues on foodgtuffs or in drinking water, and
ecologica harm. The pecific hedthrisksof reatively smal quantities of pesticidesin drinking water, while
uncertain, are neverthelesstroubling, given increasing evidence of contaminationintest wells®” Most such
contamination comes from herbicides, which tend to be more environmentally mobile than currently
employed insecticides.

Fertilizersa so cause problemswhen they leave thefarm Site, attached to eroded soil in runoff fromrain,
through airborne transmission, or by leaching into ground water. Fertilizersin surfacewaterssimulatethe
growth of undesirable aguatic organisms such as dgae, and reduce habitability for other plant and animal
gpecies. Farm runoff of sediment and fertilizers is thought to be a mgor cause of the decline in the
Chesapeake Bay and other estuaries. In addition, nitrates -- known to present serious hedlth risks for
infantsin drinking weter -- are turning up increasingly in ground weter.

Soil conservation policy has traditionaly focused on preserving soil productivity, dthough maintaining
water quaity is dowly becoming a goa as well. The 1985 Farm Bill added severa new conservation
policies conservation compliance, including the "sodbuster” and "swampbuster” provisons® and a
conservation reserve program (CRP).% The consarvation resarve is along-term, multiple-objective land
retirement schemethat seeksto reduce soil erosion, control supply of surpluscommodities, support farmer
incomes, limit off-gite damagesincluding water pollution, and promote wildlife habitat. The CRPwill take
inas many as 45 million acres between 1986 and 1990. To qudify for the voluntary program, land must
be classfied as highly erosive. After enrollment, land must be devoted to an approved use (grasses,
legumes or trees) with the government paying haf the establishment costs. Nether grazing nor haying is
alowed.

While the conservation reserve program represents an improvement over past soil conservation efforts
in that it focuses on highly erosve cropland, the program should be focused more directly on improving
surface and ground water quaity. Thisneed not conflict with the necessity of opening up the CRPto haying
and grazing in times of crigs, as was done in the widespread drought of 1988. Landowners have strong

87Seer Hdllberg, G. R. "From Hoes to Herbicides, Agriculture and Ground Water Qudity." Journa
of Soil and Water Conservation 41(1986):357-364.

80ur recommendations regarding reorientation of the Conservation Reserve Program provide a
more comprehengve incentive againg the environmenta problems of bringing potentia cropland into
production than do the 1985 Farm Bill provisions which gpply only to farm program participants by
denying Federd program benefits to operators who convert highly erodible land (sodbuster) or wetland
(swampbuster) to cropland. Lack of enforcement of these provisionsis discussed in Chapter 6 in the
context of wetland conservation.

89Seer Phipps, T. "The Farm Bill, Resources, and Environmental Quadity." Resources, Winter
1986.
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economic incentives to preserve the quality and productivity of their land -- the value of their investment --
by controlling soil eroson. Such economicincentives, however, do not exist to prevent contaminantsfrom
washing into surface water supplies and ground water aquifers. Water users, not landowners, bear the
costs of these off-ste effects of soil erosion.®®  As we maintain elsewhere in this report, government
policies should address problemswhich self-interested action will not correct. Thus, policy should address
off-gte water quality agpects of soil eroson. Smal changes in the CRP could make it more effective in
improving water quality. Firgt, a portion of the remaining land to be enralled in the CRP (or land in an
extended CRP) should be targeted toward improving water quaity. Land should beranked based onits
susceptibility to water-caused erosion, rainfall, and proximity to important rivers and estuaries.™

The CRP has had difficulty attracting land subject to water-based erasion, the form most closdly linked
to water pollution.®? These lands tend to be more vauable, and the maximum rents set by the government
have been too low to attract participants. States, private trusts, and others should be encouraged to pay
bonuses over and above the Federa contribution to attract lands into the reserve that meet date water
qudity or wildlife habitat gods. Thedigibility criteriafor the CRP ought to be broadened to include lands
whichareimportant interms of water pollution, evenif they are not highly erosive® Furthermore, enrolled
land should be permitted to produce commercia, honprogram crops, such as forage and timber, which
maintain water quaity protection on and off site.®

In addition to addressing off-gte, surface water quality impacts, this genera approach can be effective
for on-gte, ground water qudity problems. Infiltration of fertilizers and pesticides is ared problem for
farmers and other rurd residentswho rely upon well water. Although it is essentid, as spelled out above,
to target surface water quality concerns through the CRP, consideration should dso be given to targeting
the ground water that the public consumes. To do so, one approach would be a conservation easement
program, such asthat currently proposed by the Farmers Home Adminigration (FmHA) for areas of highly
vulnerable ground water and areas of great ecologica significance. Under the proposd, the FmHA would
forgive farm debt in exchange for the establishment of an easement of equivaent vaue.

9Seer Crosson, Pierre. "Soil Conservation. It's Not the Farmers Who Are Most Affected by
Eroson." Choices, First Quarter 1986, pp. 33-38.

1This ranking could be determined at the state level as part of the nonpoint planning required under
section 319 of the Clean Water Act.

%2Phipps, Tim. "The Conservation Reserve: A One Y ear Progress Report." Resources, Winter
1987.

%3This approach isillustrated by the "Reinvest in Minnesota' (RIM) program, which is Smilar to the
CRPinthat it paysfarmersto divert farmland to conserving uses; the program differs, however, by dso
fulfilling sate gods of enhancing fish and wildlife habitat.

%Ervin, David E. and Michadl R. Dicks. "Cropland Diversion for Conservation and Environmental
Improvement.” Land Economics 64(1988):256-268.
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Recommendation 24: Provide Incentives and Federal Support for Environmentaly Sound Farm
Management Practices

Because the mgjor pollutants which enter ground water and surface supplies from agricultural sources
are pedticide and fertilizer resdues, we recommend avariety of incentives for environmentaly sound farm
management practices. The U.S. approach to pesticide policy has been the opposite of the voluntary
gpproach to soil conservation and nonpoint pollution. Pesticide use is regulated by EPA, with the states
generdly responsiblefor enforcement. EPA isauthorized by the 1972 Federa Insecticide, Fungicide, and
Rodenticide Act (FIFRA) to regigter dl pedticides, labdling their contents and requiring ingtructions for
usage. EPA is dso authorized to certify applicators of especidly hazardous materids and to suspend,
cancel or redtrict uses for pesticides which present unreasonable risk. While thereisagrowing consensus
among scientists for reducing chemica use in agriculture, it appears that EPA and Food and Drug
Adminigration(FDA) regulations, though currently necessary to protect the public, are not the best vehicle
for achieving the broader objectives.

One short-term, partid solution would be to support vigoroudy the Integrated Pest Management
program in EPA's Office of Pedticide Programs and to support research in EPA's Economic Anaysis
Branch on dternatives to chemica control of insects and weeds. A cooperative effort between the
Cooperative State Research Service and EPA could be fruitful. At present, EPA hasneither thetime nor
the resources to evauate non-chemicd dternativesin the pesticide registration process.

Long-term solutions to these problems should include providing farmers with incentives to encourage
environmentaly benign pest management practices. When governments need revenue, it is far more
effident to tax socidly undesrable activities, such as pollution, than socidly desirable ones, such aslabor.
Hence, there are strong arguments for the use of taxes to discourage polluting behavior and subsdies to
encourage environmentally beneficia behavior. A tax on the use of certain pesticides could reduce use of
environmentaly damaging chemicas and encourage adoption of beneficid aternatives, such asintegrated
pest management, and sustainable agricultural practices such as crop rotation.

Agan, agtate has set agood example: in 1987, lowa passed aset of lawsto protect ground water from
farm chemica contamination. As with Minnesotas RIM program, these innovative laws have garnered
broad-based support. The laws include a 75¢/ton tax on fertilizers and licensng and ingpection fees on
pesticide manufacturers and deders. These funds are used to support ground water monitoring and
research on sustainable agriculturd practices. While the tax rate istoo low to have asgnificant effect on
fertilizer usg, it is conagtent with the nation of taxing environmentaly harmful activities.

A pedticide tax program could have severa desirable qudities: (1) it would rely on farmers to make
their own management decisions, baancing private benefits of using pesticides againg socid cods, (2) such
aprogram would beflexiblein theface of change; (3) it would provideincentivesfor farmersto adopt more
effident technologies, such as disease- and insect-resstant crop strains, as they become available; (4) the
proceeds of the tax could be used, asin lowa, to fund research on aternative pest control practices; and
(5) monitoring and enforcement costs of the program would be low, since the tax could be imposed at the
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digtributor level. The conventiona wisdom may be that atax on pesticidesis politically unacceptable. If
suchatax can passin as strong afarm State as lowa, the conventional wisdom needs to be reconsidered.

Andternative approach which aso merits condderation is cost-sharing of environmentally benign pest-
management methods. In any event, funding of research on this and related issuesis essential. Because
of the extensive and highly effective network of research and extension dready devel oped and maintained
by USDA cooperatively with the Sates, it may well be that the greatest role the Federa government can
play isto support invigorated research and extenson efforts on environmentaly sound farm management
practices.

Recommendation 25: Tradeable Discharge Permits for Point Sources

A reform which will directly serve both private and public interests in improved weater qudity is the
development of an economic incentive system for water pollution control -- tradesble discharge permits.®®
Although tradeable water qudity permit systems have been implemented within severd river basinsin
Europe, comparable U.S. experience is very limited.

Federa water pollution laws have relied primarily on discharge permitsissued by regulatory agencies,
with pollution limits based on available control technologies. This system has had beneficid effects during
the past decade in controlling conventiona industrid and municipal (sewage plant) point sources of water
pollution. EPA's Congruction Grants Program spent massive Federal subsidies to achieve these results.
But existing approaches to point source control, while holding each source to specified limits, do not
restrain the tota volume of dischargeswithin abasin. In some aress, the total discharges from controlled
sources can therefore gill overwhedm naturd systems.  In such cases the establishment of an overdl
watershed limit and theimplementation of tradesble permitswithin it may be the only way to achieve water
qudity gods.

Resolving Conflicts Among Competing Users

Thereis, and will continueto be, competition for both quantity and qudity of water anong various uses.
The ownership status of some types of water resources may never befully darified, and the public-private
dichotomy will therefore be with us for sometime. At present, conflicts between public and private uses
are addressed by acombination of regulatory agenciesand court proceedings. Conflictsamong public uses
areaso common. Attemptsto divert upstream flowsto waterfowl wetland habitats, for example, may harm
downgtream fish habitats and recreationd uses. Numerous regulatory procedures now make alocations
among such uses, a process that market incentives can clarify.

%5See the discussions of tradeable permit systems for local air pollution control and acid rain
reduction in Chapter 3, and smilar proposas for global pollution problemsin Chapter 2.
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It is cong stent with the concept of water markets that public users ought to be able to acquire rightsin
much the same manner as any other purchaser within a basin or regional market. There is a question,
however, whether public users, represented by government agencies, will have the ability to pay to secure
water rights. Although revenues from user fees can provide funds for public agencies to purchase some
water rights, thesefeestend tofal short becauseitisimpractica to chargedl users. A sgnificant additiona
source of revenue for public acquisitions may be the assessment of liability for damages to public vaues.

A generd policy of vigoroudy securing damages for harm caused to public waters would complement
the acquigition of public water rights. A controlled effort by Federd and state water agencies to identify
pollutionlaw violations and to seek compensation for damagesto public water rightswould hepto maintain
the integrity of those rights and would generate revenues that could go into trust funds dedicated solely to
acquiring water rights fromwilling sdllers for public uses. Note that the parties lidble for damage would
indude not only private water users, but aso public agencies. Such public agency liability would provide
not only revenue but also economic incentives for agencies to reduce damages to water resources.

Assessment

The reforms described above offer substantia improvements over exigting policies, but the political
obstacles to their implementation should not be underestimated. The incentive-based systems proposed
for both quantity and qudity of surface and ground waters could produce sgnificant improvementsin water
conservation, pollution control, and economic efficiency. Informationa requirements (which could continue
to benefit from aFederd research role) would be shifted to private decison-makers and would therefore
be treated as acog of busnessasin other economic activities. Monitoring and enforcement would still be
important respongbilities of Federa, sate, and loca governments. Due to the prominence of economic
incentives in these reforms, adjustment, not maintenance of the status quo, would become the operative
mode of the numerous water-using sectors in the American economy. Findly, equity concerns could be
directly addressed inimplementing these reforms by alocating tradesble water rightsand discharge permits
to any groups which are particularly disadvantaged in this process.

Federal policies which ddiver improved environmental quaity at reasonable cost and which are
conggtent with American traditions favoring voluntarism should have a promising future. Some of these
policy reformswill likely be contested for avariety of reasons, by entrenched interests, including agencies,
private sector project beneficiaries, and others who perceive their interests to be tied to the status quo.
A sgnificant part of such oppogtion might be defused by making water supply redllocation voluntary and
by encouraging least-cost pollution control through incentive mechanisms.
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Condlusons
Our proposed reforms of Federd water policy can be summarized as follows:

Firdt, Federd and dtate barriers to water markets should be gradudly removed. Federd water
conveyance facilities should be managed as common carriers, with tradegble rights to their use available
to private and public users as part of water transfer opportunities.

Second, tradeable water pollution rights systems should be encouraged to provide an effective means
of controlling point and some nonpoint sources of water pollution.

Third, the Conservation Reserve Program should be reoriented toward water quality protection.

Fourth, incentives and government support should be provided for environmentaly sound farm
management.

Hfth, regulatory programs should be strengthened for other nonpoint source problems. EPA should
have as akey misson, either within its own regiond offices or by delegation to state agencies, the task of
establishing pollutant load cellings by hydrologic basin to set limits on the number of tradegble permits to
beissued per basin. State delegation iséttractivein providing amechanism to incorporate differing regiona
conditions and concerns into implementation of basinwide water quality standards.

Sixth, any Federal ground water policy should be conditioned upon the willingness of state water
authorities to establish clear priority rights systems for ground water resources.

Fndly, compensation for water resource damages should be sought from both private and public water
users, and the resulting revenues should be dedicated to acquiring water rights for legitimate public uses.

CHAPTER 6
PUBLIC LAND MANAGEMENT AND OTHER LAND USE ISSUES



Of the many environmenta and natura resource problems facing the nation, the proper management of
our public lands continues to be one of the most contentious areas of concern. In the firgt part of this
chapter, we examine current policies regarding the 700 million acres of Federd lands, and recommend
three mgor reforms: fird, that management policies on multiple-use lands be dtered to reflect the growing
economic importance of recreation and tourism on those lands; second, that subsdization of certain
commodity saes programs on multiple-use lands be recognized and diminated; and third, that revenues
generated by the exploitation of non-renewable Federa resources bere-invested in parksand other lands.

In the second part of the chapter, we focus on an especidly critica nationa land-use problem, the
depletion of our wetland resources. We recommend, first, the development of a comprehensive plan for
wetland conservation which relies on salf-enforcing mechanisms to induce people to take into account the
true values of wetlandsfor dternative uses. Second, we recommend that the requirements of the National
Environmentd Policy Act (NEPA) for andysis of environmenta impacts of development proposdsbefully
gpplied to include induced wetland destruction. Third, asameansof financing wetland acquistion without
new fees or taxes, we recommend restructuring the Federd-Aid in Fish Restoration Fund. Fourth, for the
long run, we suggest consideration be given to the development of a" Sport Fishing Conservation Stamp™
to generate revenues for wetland acquisition and protection.

Public Land M anagement

Our public lands -- more than 700 million onshore acres, 25% of the nation's entire land base -- give
Americans a vast mosaic of mountains, wetlands, lakes, rivers, seashores, idands, plains, forests,
grasdands, and canyonsto use and enjoy. Whilethe Federd lands extend from the frigid Arctic Coast to
the tropicad draits of Horida, most are found in the eleven contiguous western states and Alaska. In the
East and South, Federd landsare primarily cutover forests and farmlandsthat the government bought back
from private owners.

The Federd lands contain vauable natura resources, such astimber, minerds, oil and gas, and forage
for livestock, dl of which are highly valued (and priced) in the market place. Just as importantly, these
landsdso hold animmense treasure which islessreadily measured in financid terms-- wilderness, fishand
wildife and their habitats, watershed vaues, free-flowing rivers and streams, scenic beauty, outdoor
recreationa opportunities, and untapped scientific information. Because a market economy makes it
difficult for individua landowners to turn these vaues into profits, the burden of providing such
"environmental amenities' falls disproportionately on public lands®® The Federd lands -- primarily our
Nationa Forests, Nationa Parks, Nationd Wildlife Refuges, and the lands of the Bureau of Land

%See: Americans Outdoors. The Legacy, The Chalenge. Report of the President's Commission.
Washington, D.C.: Idand Press, 1987.
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Management -- are thus logica units for the conservation of valuable ecosystems, scenic beauty, and
outdoor recreationa opportunities.

Federd Poli

Four agencies retain principa responghbility for managing Federd lands. Three of these agencies are
in the Department of the Interior -- the Bureau of Land Management (234 million acres of public domain
land); the U.S. Fish and Wildlife Service (91 million acres of wildlife refuges); and the Nationa Park
Service (80 million acres of nationa parks and monuments). The fourth isthe U.S. Forest Service (191
millionacres of nationd forestsand grasdands) in the Department of Agriculture. In recent years, revenues
from timber sales, onshore oil and gas production, grazing, recreation, and other suchusesof the Federal
lands have ranged between $2.5 and $3.0 billion annually. Federal land expenditures, on the other hand --
$5.5 to $6.0 hillion per year, support activities such as congtruction and operation of roads, trails, and
fadilities, (capitd outlaysfor) new land acquisition; supervison of minerd exploration and timber harvesting
by private firms, restoration of developed land; research, data collection, and surveys; and payments (in
lieu of taxes) to states and locdlities.

Under current policy, four indtitutional obstacles serioudy impede sound Federd land management.
Firdt, organizationa and bureaucratic barriers prevent the unique status of Federal public landsfrom being
takeninto account in their management. Asaresult, on "multiple-use’ lands such as our Nationa Forests,
where environmental and recreational values are supposed to stand as equa partnersto commodity saes,
managersin fact have strong incentives built into their budgets, and in their agency hierarchies, to emphasize
the sdle of minerds and timber.®” By contrast, they have few incentives or rewards for emphasizing non-
market values.

Second, while the market values of commodities such as timber and minerds are easly apparent,
exiging management systems for multiple-use lands fail to take full account of the growing economic
importance of recreationa uses amounting each year to 500 million vistor days. In many cases, usessuch
as hunting, fishing, camping, rafting, hiking, and skiing have grown to be far more important to locd
economies than commodity uses. Just the very existence of these recreational opportunities is a mgor
sdling point for many cities that want busnessesto movein. Unliketimber sales, however, the economic
importance of these agpects of Federal lands does not immediately show up in land managers receipts or
in revenue-sharing payments to loca governments.

Third, costly subsidiesfor commodity programs such astimber sdles on public lands both distort private
markets and reinforce the tendency to emphasize those programs at the expense of the public's more
genera interests in environmental and recreationa values. Fourth, despite the growing importance of
Federd lands for environmentd and recreationd purposes, and despite the growing need for public lands

9Seer Clawson, Marion. Forests for Whom and for What? Washington, D.C.: Resources for the
Future, 1975.
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to meet increasing recreational demands -- particularly in the East -- funding for Federd and state
acquisition of such lands has shrunk to historic lows.

Recommendation 26: Mandate Public Stewardship

Since the private market is unlikely to provide environmenta and related benefits sufficient to meet
public demands, the management of Federa lands should recognize public lands as a uniquely important
resource.® The various agencies methods of conducting economic analyses of management aternatives
for multiple-use lands must be modified to recognize the economic importance of environmental amenities
and recreational opportunitiesto local economies, athough these resources typically do not result in large
payments to the land-managing agencies (and would not, even if user fees for recreationd users were
ggnificantly increased). Managers of public lands should be given incentivesto make the most of thetotd
net economic benefits of those lands instead of being rewarded essentidly for increasing short-term cash
flowto their land-managing agencies®® The changeswe advocate are consistent with an emphasison long-
term, sustainable economic stability and growth in adjacent and nearby communities.

Recommendation 27: Eliminate Government Subsidies

The Federd government subsidizes a number of uses of the Federd lands. Perhaps the largest-scae
subsidy, and the one most in conflict with environmenta vaues, is that given to timber sdes in remote,
unroaded areas of the Nationd Foredts, particularly in the Rocky Mountains, Alaska, and the East. In
many such cases, low-vaue timber is sold in environmentally and recreationdly valuable areas where
roadbuilding to reach and harvest the timber is extremely expensive and damaging.®

%Seer Shands, William E. "Beyond Multiple Use" Presentation at the U.S. Forest Service Timber
Sdes Program Information System Coordinators Conference, September 24-25, 1987. Washington,
D.C.: The Conservation Foundation, 1987.

%An dternative description of precisdy the kind of change we are advocating was provided by the
Presdent's Commission on Americans Outdoors, which recommended implementation of a"multiple-
vaue' concept for public-land management as a subgtitute for the present "multiple-use” mandate. The
multiple-vaue gpproach recognizes the importance of both non-consumptive values of public lands,
such as recregtiond potential, and consumptive uses of public lands, including timber harvesting and
minerd exploration.

10Seer (1) Anderson, H. Michael and Craig Gehrke. National Forests, Policies for the Future,
Volume |, Water Qudity and Timber Management. Washington, D.C.: The Wilderness Society,
1988. (2) Wilcove, David S. National Forests, Policies for the Future, Volume 2, Protecting
Biologicd Diverdty. Washington, D.C.: The Wilderness Society, 1988.
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Below-cost timber sdles -- where the Forest Service does not recover the full cost of making timber
avalable for sdle -- dominate on 73 of the agency's 123 adminidtrative units. Over the past Six years, the
Forest Service'snationa timber program has cost the Federal Treasury more than $400 million annually.
Most Federd timber is sold through a complex, resdud-vaue, gppraisal and pricing system, essentialy
unchanged sincethefirst Federd timber salesin 1899. Resdud-vaue pricingisobsolete becauseit amost
completely ignoresthe government's cost of growing and sdlling trees, and includesincentiveswhich foster
uneconomic road congruction and slvicultura practices.

Because the Federal government does not receive fair market vaue for its timber, the exploitation of
public landsfor timber isexcessve and inefficient. Remova of the subsidieswould foster protection of the
environment, decrease Federal expenditures, increase net revenues, and stimulate economic activity inthe
private sector.’? Federd timber sdles should be advertised for competitive bidding, and the minimum
acceptable bid should be the government's "break-even” price, that required to recover the full costs of
growing and sdlling the trees, including the costs associated with agency staff time. Existing set-asides for
smadl business, however, should be maintained.

A reasonable long-term god is that revenue-sharing with locd jurisdictions from public lands resource
sdes should be independent of the use to which the land is put, bringing about a more even, dependable
flow of payments. Since sudden and substantial decreases in subsidies would disrupt life in many rurd
aress, the recommended changes should be carried out graduadly over time.

Recommendation 28: Invest Revenues from Nonrenewable Resources in Recreational and Environmenta
Assels

The Land and Water Conservation Fund was established in 1964 to ensure that a portion of receipts
from Federd offshore il and gas leasing would beinvested in acquiring inholdings'® and additions to the
nationa parks, national forests, nationa wildlife refuges, and other public lands; and to support smilar
invesment by state and locd governments through matching grants. Through the Fund, depletion of
nonrenewable resources pays for renewable resource protection. Over the years, more than six million
acres have been acquired at local, state, and Federd levels. Unfortunately, annud outlays from the Fund

1Hamm, Barry R. "Testimony on the Fisca Y ear 1989 Budget Request for the Forest Service,
U.S. Department of Agriculture,” before the Interior Subcommittee of the Appropriations Committee,
U.S. House of Representatives, Washington, D.C., 1988.

102 S. Congressiona Budget Office. Reducing the Deficit: Spending and Revenue Options.
Washington, D.C.: U.S. Government Printing Office, 1988.

103These are areas within nationa forests, nationa parks, and wildlife refuges for which funds have
been authorized by Congress but for which gppropriations have never been made. It is estimated that
there are over $3 hillion worth of inholdings in the Federa lands.
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have dwindled to historic lows, despiteincreasesin revenuesfrom offshoreleasing, and this unique funding
mechanism is due to expirein 1989. The President's Commission on Americans Outdoors recommended
last year that a new fund be created that would accumulate sufficient capital to generate a steady stream
of $1 hillion per year in interest income for land acquisition.***

The Commission aso recommended expanding the use of the Fund to leverage state, locdl, and private
action'® and investment in protecting open space for public purposes® To meet the nation's growing
demand for outdoor recregtion, we endorse this strategy of reinvesting revenues from nonrenewable
resources, cregting a system that maintains the necessary level of investment, putting that money to work
a the locd and date as well as the Federa level, and leveraging private and other non-Federa
contributions to such efforts.

Wetland Conservation

From colonid timesuntil recently, wetlands have been regarded as nuisances. They have been drained,
cleared, filled, and exploited for whatever resources could be extracted from them. We have begun to
redize thet in their natura sate, wetlands aso produce numerous significant benefitsfor society: regulating

1%4Seer Americans Outdoors. The Legacy, The Chalenge. Report of the President's Commission.
Washington, D.C.: Idand Press, 1987.

1% terms of private land acquisition (for the public) the work of the Nature Conservancy has been
amgor force protecting threastened dryland and wetland habitats of ecological vaue through purchases
and other arrangements. To date, the Conservancy has been involved in the preservation of nearly
three million acresin North and South America. A more recent ideafor private land preservation was
advanced by the President's Commission on Americans Outdoors -- anationa greenway program, in
which primarily riparian habitat in urban and rura areas would be protected from development by
private actions, including donations, easements, covenants, and leases.

196An interesting approach to financing public land acquisition taken by a number of state and local
governments in recent years has been the mechanism of ared edtate transfer tax. The funds are used to
acquire parks and other open space to benefit arearesidents. Through this approach, red estate
development pays for resource conservation and related public benefits.
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water flows, storing water and buffering the effects of storms; filtering and purifying water;*°” and providing
essentia habitat for floraand fauna.

Asregulators of water flows, wetlands provide a natura means of flood control, dowing and retaining
water during periodsof high runoff. They buffer theimpact of sormsand reduce shoreline erosion, thereby
protecting againg the loss of lifeand property. By trapping sediments and filtering out pollutants, wetlands
50 hdlp to maintain water quality'® that artificia ones are now being created as an economicaly efficient
means of treating sewage.'®

Wetlands provide habitat for many species of fish and wildlife, including migratory birds, endangered
pecies, commercialy and recreationdly important finfish, shdlfish, and furbearers, and many unique
gpecies of wild plants. One-third of the nation's endangered or threatened species live in or depend on
wetlands, and between 60% and 90% of U.S. commercial fisheries use coastal wetlands as spawning
grounds and nurseries. Wetlands aso support a mgor portion of the nation's multimillion-dollar fur and
hideharvest. Sport fishing, hunting, bird watching, and other wetland-rel ated recrestiond activitiesgenerate
billions of dollars of economic activity annualy. '

The Problem

Despite the fact that wetlands are vitd eements in ecosystems, they are disappearing rapidly.
Approximately 215 million acres of wetlands existed in thefirst 48 datesat the time of European settlement,
but by the mid-1970's, less than haf of the origind wetland acreage remained. Between the mid-1950's
and themid-1970's, about nine million acres of wetlandswere|logt; currently, wetland losses are averaging
458,000 acres annudly, an area about haf the size of Rhode Idand.*'*

107 Although wetlands have the ability to improve water qudity, their long term capacity is not
unlimited. In regard to issues we examine in Chapter 7, it should be noted that improper solid waste
disposd in "sanitary landfills' causes Sgnificant nationwide detrimenta impacts on wetlands. Hazardous
wadte threats to wetlands are dso szable: more than 40% of sampled Superfund sites were directly
associated with wetlands.

1%Nearly one-third of the 21,588 plant species found in the U.S. occur in wetlands, athough only
5% of the land area of the lower 48 States is comprised of wetlands.

1%For example, the town of Arcata, Cdlifornia, has enhanced or restored approximately 154 acres
of wetlands as an integral part of its wastewater sewage treatment system.

110y.S. Office of Technology Assessment. Wetlands: Their Use and Regulaion Washington,
D.C.: Congress of the United States, 1984.

11 ossesin speific regions have been even more dramatic. Originaly, there were 26 million acres
of wetlandsin the Missssippi Ddta; only 5 million remain. The prarrie potholesin the Upper Midwest

70



If wetlands are s0 vduable in ther naturd state, why are they nevertheless being diminated a such an
daming rate? The answer to the paradox is that dthough wetlands serve society in multiple ways, the
nature of wetland benefits are such that their owners usualy cannot capture the benefits for their own use
or sde. Flood protection benefits accrueto others downstream; fish and wildlife that breed and inhabit the
wetlands migrate, to be captured or otherwise enjoyed by others, and benefits associated with improved
water quaity and sediment trapping cannot be commercialy exploited. Hence, for the owner of awetland
to benefit from his resource, he often hasto dter it, convert it, and develop it. Since the vast mgjority of
wetlands are privately owned, the nation's system of wetlands is extremey vulnerable. At some point,
society must replace the lost benefits of wetlands with man-made flood-control projects, fish hatcheries,
water trestment facilities, and sediment-retention pools.

By far the most important economic sector absorbing wetlands is agriculture, accounting for 87% of
recent wetland conversons. In light of the nation's persstent agricultura surpluses and subsidies, the
continuing, wholesae transformation of wetlands into additional farmland seems unreasonable. Although
urban development and other commercial conversions accounted for only 13% of wetland losses in the
twenty-year period, 1955-1975, such usesarelikely to poseincreasing threatsin the yearsto come. Much
economic growth, of course, congtitutes awise use of resources, but if adevelopment project can only be
made financidly attractive by subsidizing it or ignoring its environmenta cogts, then it is unwarranted,
wasgteful, and fundamentdly inefficient.

Federa Policy

Although there are a number of Federd programs designed to protect wetlands, inconsistent Federal
policy pushes and pulls wetlands in opposing directions. Some Federa programs, such as flood-control
and drainage projects of the U.S. Army Corpsof Engineersand the Soil Conservation Service, encourage
wetland converson by reducing the cost and risk while increasing the revenue of wetland development.
Smultaneoudy, other Federa programs (such as Section 404 of the Clean Water Act) control or manage
wetland use through regulation and mitigation to of fset the effects of development projects.!'? Additiondly,
the Federd government acquires wetland areasfor protection through the U.S. Fish and Wildlife Service.

have shrunk from 20 million to 7 million acres. Horidas Everglades covered 2.3 million acres a the
turn of the century; lessthan haf survives. And the wetlands of Cdifornias Centrd Valey have been
reduced from 4 million to 300,000 acres. See. Tiner, Raph W., . Wetlands of the United States.
Current Status and Recent Trends. Newton Corner, Massachusetts: U.S. Department of the Interior,
Fish and Wildlife Service, 1984.

12For an overview of Federa programs and policies which affect wetlands, see; Tripp, James T. B.
and Michad Herz. "Wetland Preservation and Restoration: Changing Federd Priorities.” Virginia
Journa of Natura Resources Law 7(1988):221-275; and Goldstein, Jon H., ed. The Impact of
Federa Programs on Wetlands, Volume |, The Lower Mississppi Alluvid Plain and the Prairie Pothole
Region Washington, D.C.: U.S. Department of the Interior, October 1988.
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No nationd wetland protection policy has been established to set priorities and reconcile conflicting
programs. By offering funds for activities that protect wetlands with one hand and for harmful
developments with the other, agencies work at cross-purposes, and Federa activities wind up being
inconsgstent and financidly wasteful.

Federa wetland protection and acquisition programs are not up to the chalenge. Budgetsfor wetland
acquisitionarelimited and regulatory defects, plentiful. Restricted jurisdiction and limited statutory authority
leave about 80% of wetland losses uncovered by regulatory programs; for those wetlands which are
covered, regulatory authorities often under-assess developmental impacts, especidly cumulative ones.
Pendtiesaretoo low to discourage violations of law, and despite much talk about new forms of mitigation,
the fact remains that the techniques for creating and restoring wetlands are experimentd a best.
Furthermore, thereistypically no monitoring to determine whether mitigation efforts have been successtul;
and performance bonds are extremely rare.

Recommendations for a Comprehensive Approach to Wetland Conservation

Aswith other environmenta resources, only a limited number of tools exist to protect wetlands. We
examine market incentivesfor protection, for regulation and mitigation, and for restoration and acquisition.
A successful plan for conserving the nation's wetlands will make use of avariety of gpproaches. Because
municipd landfillsand toxic waste dumjps sometimes cause Sgnificant depletion or degradation of wetlands,
our recommendations in Chapter 7 for solid and hazardous waste problems implicitly address concerns
regarding wetlands as well. The reader is referred there for our detailed suggestions, in addition to our
recommendations below.

Recommendation 29: Indituting Market Incentives to Reflect Wetland Vaues

Given that wetlands are widdly dispersed, that government budgets for acquisition pale in comparison
to the amount of vulnerable acreage, and that regulation is expensive and frequently not paatable, a
comprehensve plan for wetland conservation should include sdlf-enforcing inducementsfor peopleto take
into account the full socid vaue of wetlands.  Although this concept may sound difficult to implement, an
important step in the right direction would smply be to remove government subsidies which promote
economicaly inefficient and environmentaly unsound development in wetland areas. Such an approach
confers two additional benefits: (1) it promotes a stronger, more competitive economy by restricting
government programswhich distort market sgnalsand thusfoster unsound development; and (2) it reduces
government expenditures a atime of chronic, large deficits. Among the policy initiatives which Congress
should condder are.  ending totally subsidized construction of Federa flood-control and drainage
projects;'*® diminating favorabletax trestment of wetland conversion (to agricultural and other uses);*** and

113Some progress has been made in this area with passage of the Water Resources Devel opment
Act of 1986. The Act provides for increased locd cogt-sharing (25%) of project costs and emphasizes
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cross-compliancelegidation linked to receipt of Federal commodity program payments. Thislast possibility
merits further comment.

A broad range of agriculturd programsand subsidies provideincentivesfor economicaly inefficient and
environmentally unsound development of wetland aress, including price- and income-support programs,
and subsidized loans!*® While these programs obvioudy benefit individua farmers and others, they go
againg the increasing recognition of the importance of reforming economicaly inefficient agricultura
policies. In this regard, the so-caled "swampbusting provisons' of the 1985 Food Security Act!!
conditute a move in the right direction, athough it is not yet clear whether USDA's interpretation and
execution of the law will be condstent with itsintent.*’

proper identification and compensation for dl project environmenta cods. It istoo early to say,
however, whether full benefit financing and the laudable efficiency and environmenta gods of the Act
will be implemented through subsequent legidation and regulation.

14T alarge degree, this has aready been accomplished by the Tax Reform Act of 1986, whereby
certain tax code provisons which previoudy provided an incentive for wetland conversion were
diminated.

15Seer Kramer, Randdl A. and Leonard A. Shabman. Development of Bottomland Hardwood
Tractsfor Agricultural Use: The Influence of Public Policies and Programs. Prepared for the U.S.
Department of the Interior, Fish and Wildlife Service, Washington, D.C., 1986.

16Title X11-C of Public Law 99-198, the Food Security Act of 1985, provides that afarm operator
isineligible for price-support payments, farm storage facility loans, crop insurance, disaster payments,
and insured or guaranteed loans for any year in which annua crops were produced on converted
wetlands.

17Conversion of wetlands to agriculture continues to be observed, especialy in the Prairies.
Indeed, in 1987, drainage rates in North Dakota and Minnesota were reportedly the highest in a
decade. Despite this apparent increase in drainage, USDA has made only two Swampbuster non-
compliance findings nationwide, and has denied program benefitsin less than ten ingtances. Even if
Swampbuster were vigoroudy enforced, its effectiveness will be limited to areas where farm program
participation ishigh. A recent study conducted by the U.S. Department of Agriculture estimates that
for dmost two-thirds of wetlands vulnerable to conversion nationaly, Svampbuster will be ineffective.
Seer Heimlich, Raph E. "The Swampbuster Provison: Implementation and Impact.” Paper presented
at the Nationa Sympaosium on Protection of Wetlands from Agricultural Impacts, Colorado State
Univergty, Fort Callins, Colorado, April 25-29, 1988.
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Recommendation 30: Use Accurate Impact Areas in Environmenta |mpact Statements

A question which has arisen, in the context of environmental impact statements and esewhere, is
whether the estimated areas of impact of Federal flood-control and drainage projects on wetlands should
be limited to (minimal) congtruction impacts, or whether they should include impactswhich occur when such
projects lead private landowners to clear wetlands. During the past fifteen years, in preparing their
Environmentd Impact Statements, Federd agenciestypically have not included asimpact areas of projects
wetland areas cleared and drained by private landowners. It has become clear, however, that Federa
flood-control and drainage projects directly induce private landowners to convert their wetland holdings
to dry croplands.!®

These impacts should be candidly assessed in the NEPA process. Whether environmenta impacts
together with other costs of Federa projectswill be found to outweigh project benefitsisaquestion which
must be addressed on acase-by-case basis, but it isessentia that "environmenta impact areas’ be correctly
defined to include areas where drainage and clearing are induced, not smply the raively smal aress
where projects are actualy built.

Recommendation 31: Restructure the Federa-Aid in Fish Restoration Fund

Lack of funding isthe primary limit on current wetland acquisition programs. Wetherefore recommend
modifying the Federa-Aid in Fish Restoration Fund (Dingell-Johnson Act) program, which currently
authorizes matching grants to the states for up to 75% of the cost of projects undertaken to enhance sport
fishresources, so that matching grantsinclude wetland acquisition and restoration projects. At present, the
funds that come from existing Federd excise taxes on fishing tackle are devoted to a variety of projects.
We recommend redirecting a least some of this money to wetland and surface water protection and
restoration.

This proposed change would place part of the responsibility for wetland protection on the beneficiaries
of these natural resources, as most pecies of sport fish depend upon wetland habitats for some portion of
their life cycle. Complementary funding could aso be made avallable from a portion of the Federd-Aid
in Wildlife Fund (Pittman-Robertson Act), since a number of wildlife species are dso dependent upon
wetland habitats.

18For an andlysis of how Federa programs and projects provide economic incentives for private
landownersto convert their forested wetlands to agricultural cropland, see: Stavins, Robert N. and
Adam B. Jaffe. Forested Wetland Depletion in the United States An Andysis of Unintended Conse-
quences of Federa Policy and Programs. Harvard Ingtitute of Economic Research Discussion Paper
#1391, Cambridge, Massachusetts, July 1988.
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Recommendation 32: The Sport Fishing Consarvation Slamp

For the long run, we suggest consideration be givento a Sport Fishing Conservation Stamp, model led
after the highly successful "Duck Stamp" program, in which the U.S. Fish and Wildlife Service (under
authority of the Migratory Bird Conservation Act of 1934) acquires wetland habitats with revenues from
the sde of mandatory Federd Duck Stamps to holders of state hunting licenses. The proposed fishing
stamp could be required of dl sate-licensed fishermen, with the revenues used exclusvely for wetland
acquidtion. Thelogic behind this proposa is andogous to the reasoning behind the Duck Stamp program
and our recommendation abovefor restructuring the Federd-Aid in Fish Restoration Fund. The proposed
samp would essentidly be auser fee, in which beneficiaries of wetlands are paying for their provison and
protection. How much wetland protection would this proposa provide? A $1 slamp would raise up to
$20 million annually.**®

Recommendation 33: Reform Wetland Regulation

Although not the option of choice, regulation is often necessary when marketsfail to alocate resources
properly. They havefalled badly inthe caseof wetlands. The current regulatory programisterribly flawed,
and needs to be reformed in the following ways, among others: (1) increased staffing; (2) proper
identificationof environmenta impacts, especialy cumulativeimpacts; (3) penaties sufficient to discourage
violations;?° and (4) expanded jurisdiction to cover al typesof wetland dterations. Currently, the program
covers only wetlands atered by dredging and filling, but there are numerous other ways in which wetlands
are dtered and degraded.

19For further information about this recommendation, see: Wolf, Scott A. "The Sport Fishing
Conservation Stamp: A Proposd for Wetland Protection.” Unpublished B.A. thes's, Harvard College,
1988.

1201t is frequently the case that when awetland violation is discovered, instead of a pendlty, either a
retroactive permit authorizing the activity isissued or the violator is given a cease-and-desist order.
Rarely does the damage get repaired and the wetland restored.
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CHAPTER 7
SOLID AND HAZARDOUSWASTE MANAGEMENT

It is becoming increasingly clear that we must begin to face up to the serious problems caused by the
massive quantities of solid and hazardous waste which our society generates. The New Y ork City Hedlth
Commissioner, Dr. Stephen C. Joseph, recently commented: "1 do believe this period of the 1980s will
be remembered as the time the planet struck back. The planet is telling us we can't treat it this way
anymore."%

Waste management is not a single policy problem, but a convenient label for a broad range of
environmentd threets. Included are conventiond dilemmeas such as how municipdities should ded with the

21Quoted in:  Shabecoff, Philip. "Why N.Y. and N.J. Are Still Dumping Sudge Into the Sea."
New York Times, July 17, 1988, p. 8.
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tremendous quantities of solid waste which they generate, and anewer set of problems associated with the
management of hazardous wastes, a topic which has gained increasing attention from al levels of
government during the past ten to fifteen years.

We begin this chapter with a look at the conventiond problem of solid waste management, and we
endorse recycling, a somewhat unconventiona approach, as one part of a community's portfolio of
solutions. We recommend various means of ensuring that individuad communities choose |east-cost
approaches to solid waste management. In the second part of the chapter, we begin our examination of
hazardous waste problems, with proposal sfor reducing sources of toxic chemicalsin theenvironment. We
recommend methods for providing market-type signals to producers and consumers of products and
sarvices which are associated with toxic waste generation. We aso recommend congderation of limited
product and process labelling, which if properly done can have the effect of reducing both the supply and
the demand for products and services which expose persons to hazardous substances. Findly, turning to
the more specific problem of containerizable hazardous wastes, we recommend the development of a
deposit-refund system to provide incentives both for the safe disposa of toxic substances and for the
subdtitution in production of safer chemica agents.

Solid Waste M anagement

Until only recently, most of usgavelittle, if any, thought to what happened to our household refuse once
it was picked up and hauled away. But in many parts of the country, garbage has been cropping up in the
news old landfills arefilling up and contaminating water supplies, it isincreasingly difficult to find Stes for
new landfills;, giant garbage incinerators are bringing with them equaly giant bond issues representing
burdensomeinvestmentsfor many communities, and now it isbecoming clear that incinerators producetheir
own st of sgnificant environmental hazards.

The Problem and Current Policies

It is not an overdatement to say that a garbage criss faces many municipdities. Los Angeles County
landfills are expected to be full by 1994; New York City's landfill space will be totaly exhausted by the
year 2002; and Connecticut will run out of currently available landfill space within two or three years. At
the sametime, the environmenta hazards of landfills are recelving increased recognition, and standardsfor
new and exigting landfills are being tightened.  This cris's affects dmost every part of the country.?

122Cdifornia Assembly Office of Research. Integrated Waste Management: Puttingalid on
Garbage Overload. Sacramento, April 1988.
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One relatively new gpproach previoudy seemed to offer a quick solution. Garbage incinerdion, its
proponents proclamed, could use updated technology to burn garbage without unsafe air emissons,
profitably producing useful eectric energy, and leaving only an "inert" ash which would greetly reduce
landfill requirements. The initid projects of this so-called "resource recovery™” industry were seen to be
atractive for a number of reasons. eectricity prices were high and projected to go higher; Federd tax
"preferences’ encouraged incineration (with both Federdly subsidized tax-exempt public financing and
investment tax credits to private-industry proponents); and "turnkey operations' were promised in which
industry sponsorswould do dl thework, obtaining the necessary permitsand financing, whilemunicipdities
would just deliver their garbage.

Success in such turnkey operations has been elusive. Operators have not been able to offer
performance guaranteesin the face of faling dectricity prices; tax reform legidation hasrestricted Federa
subgdies, and sgnificant environmentd risks associated with incinerator air emissions and hazardous ash
residues have required expendve "fixes™" Although air pollution caused by dioxin has been the most widdy
publicized environmentd hazard of incineration, the existence of toxic heavy metdsinincinerator ash aswell
asinar emissons may be of even greater long-run concern. Because of the presence of toxic metds in
ash, the resdue from incinerators routingly tests as a "hazardous waste" according to EPA standards.
Nevertheless, the vast mgjority of ash isdigoosed of in ordinary municipa landfills, and large quantities of
incinerator ash are managed by even less safe means, including open disposd, use aslandfill cover, and use
as de-icing grit on winter roads.

Due to increasing environmental and economic risks, more than $3 hillion in projects have been
canceled since the beginning of 1987.12 Thus while the traditiona approach to disposing of garbage --
landfilling -- has reached its limits, a promised wholesale solution -- incineration -- has turned out to be
problematic, at best.'** Asaresult, communities across the country have pushed forward an dternative
supplementary approach, one that much of the solid waste management industry previoudy did not take
very srioudy.

123'Energy From Garbage Loses Some of Promise As Wave of the Future.” Wall Street Journal,
June 16, 1988, p. 1.

12\\e do not suggest that there should be no role whatsoever for incineration. B, a the very least,
further research is needed to resolve technica problems, and adequate standards for air emissons and
ash disposal must be met.

125Anderson, David C. "For Lack of Options, New Y ork Gets Serious About Recycling." New
York Times, May 15, 1988, p.6.
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Recommendation 34: Policies Which Allow Recydling to Compete in the Market

Recyding, as one dement in managing solid waste, is being discovered (rather independently) by
numerous communitieswhich have found conventiona waste management methodsinsufficient. In choosing
to participate in recycling programs, people respond to publicity, convenience, and economic incentives
just as they do for other activities. Thus, successful recycling is not so much a question of individua
inititive asit isa matter of providing adequate recydling ingtitutions. The vast mgority of our garbage is
recyclable. The largest components of municipa solid waste consst of various forms of paper and yard
wastes. Newspaper, cardboard, and office paper are dl recyclable; severd communities have even
recycled mixed papers (including magazines, cered boxes, junk mail, and so forth). Yard wastes (grass
dippings and tree trimmings) can be composted to enrich soil, and various forms of plastics can now be
recycled. Moreover, avariety of methods, in addition to curbside collection, are available. Apartment
house collection programs, buyback centers, office paper recycling, yard waste collection, and others can
deal effectively with Sgnificant portions of thewaste stream. 6 Studies show that in Seattle and New Y ork
City combinations of such recydling efforts would foster even higher levels of participation.*?’

The criticd question which communities face is whether recycling makes sense economicaly. The
answer isfrequently that recycling's most important economic benefits are from reducing the quantity of
garbage which must otherwise be collected and disposed, not from revenues due to saes of recycled
materials. When dl economic benefits are counted together, recycling can indeed pay for itsdf.
Furthermore, in many Stuations recycling may be the least-cost waste management dternative. A survey
of Cdifornia curbside recycling programs found that "in terms of cost per ton of waste recycled or
landfilled, curbside recycling compares favorably with refuse collection and disposal "% Sesttl€'s study
of dternatives found large-scae recycling to be chegper than incineration or greeter reliance on landfilling;
and an analysis of afirg-phase recycling program in New Y ork City estimated average costs of recycling
to be $18 per ton, compared with $37 per ton for an incinerator with equivaent capacity.'?

Canmarkets be expected to absorb recycled materials? If not, there are many stepswhich the Federdl,
gate, and locd governments can take to help devel op such markets. For particular products, waste-end

126Environmenta Defense Fund. Coming Full Cirde: Successful Recydling Today. New Y ork,
New York, 1988.

127Seqitle Engineering Department Solid Waste Utility. Waste Reduction, Recycling and Disposal
Alternatives. Draft Environmenta Impact Statement, May 1988. Environmental Defense Fund. To
Burn or Not to Burn. New Y ork, New Y ork, 1985.

128Cdlifornia Waste Management Board. Curbside Recyding in Cdifornia. Draft, December 4,
1987.

129 John Ruston. Testimony on the Economics of Recydling and Incineration New York State
Department of Environmental Conservation, Application for Permits for the Brooklyn Navy Y ard
Resource Recovery Facility, 1985.
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taxes or deposit-refund systems may be highly effective and economicaly efficient.*® More generdly, it
would be desirable to stop financing garbage collection through property taxes and user feeswhich do not
reflect quantities of trash picked up dally. While the adminigrative problems of dternative financing
mechanisms will not be trivid, economicdly rationd dternatives merit congderation. Among these are:
"product-disposal charges' levied on bulk producers or importers of packaging materids, and "recycling-
incentive taxes' to create price differentids which reflect differences among containers in the disposa
problems they cause.’*!

To take full advantage of the efficiency and flexibility of markets, recycling efforts may be better off in
the hands of private business than loca governments. In fact, recycling is atracting the atention of the
waste management industry. Resource Recovery Systems of Groton, Connecticut has designed recycling
processing facilities in New Jersey and Massachusetts. The digposa firm which serves the city of San
Francisco will soon handle both curbside collection of recyclables and processing of collected materias.
Chemicd Waste Management, Inc., the industry's largest company, runs the curbside recycling program
in San Jose and isinvolved with Seditle, Washington in its highly successful program. 32

If communities are to adopt truly least-cost solutions to their solid waste management needs, it is
absolutely essentid that recycling be consdered on an equd basis with other dternatives. We therefore
recommend that the bidding processfor municipa waste management be opened to dl techniques, and that
recyding options be provided with guarantees of minimum supplies smilar to those dready offered to
incinerationand landfill operators. Instead of attempting to force technology by requesting bidsfor a"2,000
ton-per-day incineration facility” (or a "2,000 ton/day recycling program,” for that matter), municipa
requests for bids should state overdl needs without specifying processing techniques. In order to get to
the point where municipa decison makers routindy evauate recycling as a waste management option, a
great ded more information about recycling than is currently avallable will need to be sysematicaly
disseminated. Data on existing recycling programs should be collected, and cost andyses of these
programs performed and disseminated, presumably through research and education by EPA and relevant
state agencies.

FHndly, inditutiond barriers must be addressed. Much attention and effort by municipaities will be
required for successful recycling, just asfor other waste management dternatives. Municipditiescertainly
know the efforts required to obtain permits for landfills or incinerators. Anaogous efforts should be
expected for recycling dternatives. In fact, the work needed to prepare and promote a successful large-

130T hese dlternatives are discussed later in the chapter.

181 Anderson, Frederick P. et.a. Environmenta Improvement Through Economic Incentives.
Washington, D.C.: Resources for the Future, 1977.

132Geer Egan, Timothy. "Curbside Pickup and Sudge Forests: Some Cities Make Recycling
Work." New York Times, October 24, 1988, page A10.
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scae recycling program may be less, yet more rewarding than efforts currently required for less attractive
options.

Reducing Sources of Toxic Substancesin the Environment

Before examining dternative approaches to managing hazardous wadtes, it isimperative to ask whether
and how the generation of such hazardouswastes can bereduced. As public concern regarding hazardous
waste problems has increased and regulations have been tightened, the costs of managing existing stocks
of hazardous wastes have increased dramaticaly. In this context, the notion of reducing the flow of toxic
wastes from production processes is becoming more aitractive. Policies which reduce toxic wastes will
lessen the seemingly intractable problems of managing hazardous waste.,

What, then, are the sources of toxic substances regularly released into the environment? They are both
numerous and diverse: every day each of us uses a variety of products and services which generate
hazardous wastes. The good newsisthat dternative meansexist of providing many productsand services,
with resultant decreases in releases of toxic resduasto the environment. Source reduction includes: (1)
product or service subgtitution which results in lower toxic resdud levels, (2) recyding; (3) changesin
process technology and equipment; (4) better plant operations; (5) changes in process inputs; and (6)
modifications of end products, such as redesigned packaging.

The Problem and Current Federd Policy

Tota toxic waste discharges may range from one to three hillion metric tons annualy.*** Because of
the volume and diversity involved, essentidly al Americans are exposed every day to toxic resduds, to
some degree. Consequently, any policies which affect toxic releases could substantialy reduce human
exposure to toxic substances.

The present gpproach is dominated by "command and control” regulations, which typicdly tell
bus nesses what they need to do to obtain permits or to make regulated discharges. Although the Clean
Air Act, the Clean Water Act, and the Resource Conservation and Recovery Act (RCRA) encourage
source reduction, the actua focus of regulatory activity has been on controlling pollution at the"end of the
pipe" with no attention to reducing the flow throughit. Toxic wastes are released into the environment as
gases, liquids, dudges, and solids, but not necessarily dong pathways which individud statutes or
regulaions address. Environmenta regulations with single media foci, such as the Clean Air and Clean
Water Acts, often do no more than transfer toxics among media, rather than reduce their volume:

1330ffice of Technology Assessment. Pollution to Prevention: A Progress Report on Waste
Reduction. Washington, D.C.: U.S. Government Printing Office, 1987.
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wastewater trestment facilities and some air pollution control devices produce dudges which may be
considered hazardous under RCRA.. Likewise, surfaceimpoundments of toxic substances regulated under
RCRA may produce ar emissons -- volatile organic compounds -- a target of the Clean Air Act.
Therefore, Federd toxics policy should shift from concentrating on the carriers of pollution to cutting the
output.

Although source reduction has higtorically not been ahigh priority for environmental and plant managers,
many industrid firms are beginning to develop source reduction programs. Increased trestment and
disposa costs, recognition of long-term ligbility costs for disposa, and the necessity of maintaining
corporate goodwill are encouraging heightened waste minimization efforts by these firms. Two important
questions arise. First, how can these incentives be harnessed more effectively, giving plant managersthe
techniquesto measure secondary benefits from waste management projectsand practices, such asdisposal
costs and Superfund ligbility avoided? Second, why are some firms not following their fellows lead and
etablishing serious source reduction efforts?

The following factors affect firms decisons regarding toxic substance rdeases. (1) availability and
relative cogts of land disposd; (2) capital and other costs of implementing source reduction; (3) attitudes
toward changesin production processes; (4) availability of information about source reduction technologies,
(5) regulatory issues related to modifying waste generation operations,; and (6) need for further research
and development of gpplicable techniques. The approaches we propose in the following section seek to
address these factors and thusto open moreroom for businessdecisonswhich arelikely to result in source
reduction.

Recommendation 35: Incentives for Source Reduction

The current gpproach to managing hazardous wastesin the environment may not give sufficient attention
to reducing the generation of hazardous substances. To finance the cleanup of hazardous waste Sites, for
example, the Superfund program imposes a "front-end" tax on the chemica and petroleum industries,
unrelated to the toxicity of products or services. This tax provides no incentive to firms to switch to less
hazardous substances or to recycle wastes. A "waste-end" tax could induce industries to reduce the
toxicity of their products and processes and could aso provide an incentive to consumers to subdtitute
safer, lower-cost products. But, waste-end taxes are at present difficult, if not impossible to enforce,
because of theincentivethey providefor illega dumping.®** A deposit-refund systemisamore appropriate
solution, as we discuss later in the context of containerizable hazardous wastes.

Another gpproach to providing incentives for toxic source reduction is through labelling requirements,
which compe producers to inform consumers regarding the presence in products of known toxic
substances which may present significant risks. Such an gpproach was recently initiated in Cdifornia for

134Hammitt, James K. and Peter Reuter. Measuring and Deterring |llegal Disposal of Hazardous
Waste. R-3657-EPA/IMO. SantaMonica. The RAND Corporation, 1988.
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carcinogens and reproductive toxins as one eement of its so-called Propogition 65, the Safe Drinking
Water and Toxic Enforcement Act.™®®> Appropriate labelling has the potentid to: (1) reduce unknowing,
involuntary exposures to hazardous substances, (2) raise public awareness of the presence of toxics and
thereby reduce consumer demand for especially toxic products; and (3) encourage producersto substitute
safer substances for more toxic onesin their products and services. The Cdifornialaw is one of the first
and most comprehensive atempts at labelling consumer products with a warning that production,
consumption, or use results in exposure to toxic substances. After we have been able to evauate
Cdifornids experience, asmilar gpproach at the nationa level may merit condderation. It isimportant,
however, that this gpproach be used only in limited cases, because excessive labdling may smply cause
people to ignore signs or labes which warn of genuine risks.

There is an immediate role for the Federal government to play in terms of providing information to
indugtries and firms regarding dternative methods of toxic waste source reduction.  Additiondly, the
government can lead the way in source reduction through its own example of what businesses can do to
achieve toxic emisson reductions.

Management of Containerized Waste

Hazardous waste management is a convenient label for arange of problems, some of which resemble
more familiar Sationary-source air and water pollution control or solid-waste management problems, and
others which are of quite specia character. Among the most difficult of these "specid problems’ is that
posed by wastes generated in small enough quantitiesthat they can be containerized, stored, shipped awvay
from the place of generation, and dumped more or less anywhere in the environment.

The Problem and Current Policy

According to the Congressiona Budget Office, aout 30% or 80 million metric tonsof 1983 industria
hazardous wastes were found in waste types which may be generated in small enough quantities per unit
to be containerized.®*® Of that amount, dmost haf are in waste types such as solvents and oilswhich are

1%Seer (1) Roe, David. "Barking Up the Right Tree: Recent Progress in Focusing the Toxics
Issue.” Columbia Journa of Environmentd Law 13(1988): 275-283. (2) Haag, Melinda. "Proposition
65's Right-To-Know Provision: Can It Keep Its Promise to CdiforniaVoters?' Ecology Law
Quarterly 14(1987): 685-712.

13%6y.S. Congressiona Budget Office. Hazardous Waste Management: Recent Changes and Policy
Alternatives. Washington, D.C.: U.S. Government Printing Office, 1985.
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potentialy recyclable after a reclamation or re-refining process*®” Containerizable wastes are hard to
manage because it is particularly difficult to keep track of them. If an indudtrid plant uses a meta
degreasing solvent in its production process, for example, checking for "emissons' to the environment of
the spent solvent requires checking al shipments out of the plant gates. For even one plant, there may be
tens of thousands of "sources,” many of them very smal but collectively important.

What this means for management policy is that when regulations make identifiable and measurable
emissions more codlly, illega (often dipersed) emissions become more attractive. To some degree, our
current policies do indeed consst of raising the cost of gpproved disposd, rdativetoillegd disposd. We
lack an effective mechanism to monitor actua disposal activities and enforce gpproved ones. We approve
methods of and dtes for waste disposal (narrowing the choices toward reliance on high-temperature
incineration), and wetry to enforce requirementsviaamanifest system designed to track hazardous wastes
oncethey leavethar place of generation. But high temperatureincineration is more expensvethan dumping
waste in the woods, and the manifest system does not seem to perform asintended.’® A waste-end tax
would only exacerbate the incentive problem which dready exids.

Recommendation 36: A Deposit-Refund System for Containerizable Hazardous Wastes

The policy problem for containerizable hazardous wastes may be summarized by thefollowing questions:
Can we reduce the quantity of such wastes by enough that disposd of the remainder will hardly matter?
Or can we make approved waste disposal as or more attractive than illegal disposa?

Since an emissions or waste-end tax unfortunately providesan incentivefor illega dumping, one answer
might come from a specid front-end tax on waste precursors such as fresh solvent.  Such a tax should
amount to a percentage of the price paid rather than a dollar-per-unit figure so that it would work as a
generd incentiveto reduce use and hence waste generation, and would give users an incentiveto find safer
subdtitute chemicas. This tax would have the further advantage of creeting an incentive to recover and
recycle taxed compounds rather than alow them to evaporate or otherwise be disspated. Oncewasteis
generated, however, incentivesthet affect the choice of digposad methodswould look much asthey do now.

To resolve this apparent policy dilemma, we propose a front-end tax -- a despost, in effect, with a
refund payable when quantities of the substancein question areturned in to the desired facility (for recycling

137Since the CBO data cover only industrial generation of hazardous waste, the quantities and shares
do not reflect the importance of particular commercial hazardous wastes such as spent dry cleaning
solvent and waste automobile lubricating ail, both of which are containerizable and recyclablein
generd.

138y.S. Generd Accounting Office 1llega Disposal of Hazardous Waste: Difficult to Detect or
Deter, RCED-85-2. Washington, D.C.: U.S. Government Printing Office, 1985.
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or disposal).®* Thisrefund provides an incentive to recapture woul d-be evaporative losses and to follow
rulesfor proper disposal. To the extent that some losses cannot be avoided, there will be an incentive to
reduce overall use as well. A deposit-refund system <o tailored that proper disposd is made more
atractive than illegd disposa changes the monitoring and enforcement problem that responsible agencies
now face. It would be their problem to make sure that what is turned in for the refund is, in fact, the
substance in question and not a counterfeit. The evidence that the returned materid is genuine, however,
can be required of the source, a shift in the burden of proof which aso acts to lower the agency's cost of
achieving the same levd of compliance.

Thus, the gpped of a properly scaed deposits-refund system for certain containerizable hazardous
wadgtes is threefold. Firg, the agency's monitoring problem is no longer the nearly impossible one of
preventing illega dumping of smal quantities a dioersed Stes in the environment. Rather, the agency
amply hasto assure itself that what is being returned for refund is what it purports to be; generators will
have the incentive to seek the refund rather than following a"midnight-dumping” strategy. Second, there
will also exist an incentive to recapture would-be losses from the production process. In the case of
solvents, this generalized incentive will spur work to recapture a mgor part of the 0zone precursors now
entering the atmosphere. Third and finally, because of someinevitable net lossesin processes and because
of the costs associated with having to think hard about how the substancesinvolved are used, there will be
some incentive to look for non-hazardous subgtitutes -- that is, substances to which the tax-refund system
does not apply.4°

1¥9The same approach recommended here for containerizable hazardous wastes was recently
endorsed by Waste Management, Inc. for deposit-refund systems for lead-acid batteries and motorized
vehidetires.

19For more discussion of these proposals, see Russal, Clifford S. "Economic Incentivesin the
Management of Hazardous Wastes." Columbia Journa of Environmenta Law 13(1988):257-274.
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