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MARKET-BASED ENVIRONMENTAL MANAGEMENT:
ISSUESIN IMPLEMENTATION

SUMMARY

The acid rain title of the 1990 Clean Air Act Amendments authorizes the first nationwide
system for trading the regiona location and method of pollution control. This market-type
mechanism, if successfully implemented, could reduce the cost of compliance of meeting new
limits on sulfur dioxide emissions, the main precursor of acid rain.

Successful passage of the sulfur dioxide trading mechanism hasinvigorated effortsto add
similar mechanisms to the regulatory regimes for other environmental management areas.
Limitations of current regulatory approaches, complexity of remaining and emerging
environmental problems, and the attack on the Federal budget deficit make greater use of
incentive-type approaches to environmental management an attractive option, in Some cases.

While existing regulatory systems have made measurable reductions in common air and
water pollutants, most observers agree that they have been less successful against complex
problems caused by toxics and by transformed or transported pollutants. As supplements to
established regulatory systems, market-based optionsoften offer cost saving potentials, enhanced
flexibility, and increased effectiveness. Optionsincludetrading of permitted dischargesor other
types of resource constraints or over control credits among sources; pollution taxes, fees, and
charges; depositsand refunds; and liability assignment and information disclosure. Particularly
in situationswheretotal pollution loadings or other resource management objectivesrather than
ambient health standardsaretheissue, greater consideration of regulatory financial burdens may
be warranted. More importantly, many environmental problems are too intertwined with
everyday economic activities to be managed effectively through highly centralized regulatory
systems.

Proposals by the Clinton Administration for market-based environmental protection build
on the earlier efforts of Congress and the Bush Administration. The 103rd Congress is
considering market-based approaches in reauthorization for the Clean Water Act. Some in
Congress a so propose market-type mechanisms for dealing with the potential threats of global
warming, for encouraging the recycling of solid waste, and for improving management of some
natural resources.

As attractive as these mechanisms may be in concept, their implementation occurs within
awell established regulatory contextinvolving al threelevel sof government, international treaty
obligations, agency capabilities, and the private sector. It isthe implementation concerns that
will largely shape the debate in Congress and help determine which innovations ultimately
become public policy. For example, the political consensus for taxing pollution rests more on
raising
revenue than on any attempt to charge for the external costs of pollution. Similarly, emission
reduction credit or allowance trading systems may offer politically attractive waysto share the
financia burdens of policy changes while aso reducing compliance costs.
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MARKET-BASED ENVIRONMENTAL MANAGEMENT:
ISSUESIN IMPLEMENTATION

INTRODUCTION AND FINDINGS

AN EMERGING DOUBLE BIND IN ENVIRONMENTAL MANAGEMENT

Increasingly, effortsto protect integral featuresof thenatural environment that areessential
to human well being face a double challenge.

First, the magnitude of some conventional and emerging threats to environmental quality
is growing, despite solid progressin controlling some causes. Thisis particularly the concern
on aglobal scalein terms of atmospheric changes and loss of biological diversity.

Second, easily-implemented uniform control methods using feasible technol ogies or other
direct regulatory approaches are already in place for many pollution and resource management
problemsinthe United States. Additional progresswith so-called command and control policies
can be expensive and disruptive, and thus counter productive to overall economic well being.
This type of dilemma is common where environmental deterioration results from diffuse and
complex causes inherent in technically-advanced high-consumption industrial societies such as
the U.S. Solutions to these types of environmental problems are complicated by the diffuse
benefits which obscures the net gains of additional controls that have concentrated and highly
visible costs.

Giventhisdoublehbind, many policy analystsand academicshavefor yearsadvocated more
cost-effective and flexible approaches relying on market forces to further some environmental
management objectives. Although market-based theory and practical environmental policy are
still far apart, the incremental approach to environmental policymaking since the late seventies
has resulted in some market-type innovations within traditional regulatory frameworks at all
levelsof government. Themost prominent examplesarethe Environmental Protection Agency's
(EPA) air emissions trading program and the recently enacted sulfur dioxide allowance trading
program under the 1990 Clean Air Act Amendments.

BEGINNINGS OF A CHANGE IN ENVIRONMENTAL REGULATION

In enacting environmental legislation, Congress has continualy tried to ensure adequate
regulatory and technical controls on individual sourcesof air, water, and land pollution in order
to protect public health and ecological values. The cost of these controls, while significant in
some cases, had been small enough in the context of the overall economy that through the late
1980s, no viable consensus emerged for specific refinements or shiftsin the various laws and
implementing regul ationsgoverning environment and natural resourcesmanagement. Thisstatus
quo began to change in 1989 with the push for Clean Air Act Amendments by the Bush
Administration. The need to project low national costs and market-oriented Administration
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policy led to the enactment in 1990 Clean Air Act Amendments (CAAA) of thefirst nationwide
system for trading the location and method for controlling a pollutant (sulfur dioxide).

IMPLEMENTATION AS THE PRIMARY CONCERN IN REGULATORY
INNOVATION

Some argue that the sulfur dioxide trading mechanism marks anew erain environmental
management. Its successful implementation, however, faces significant challenges at the State
level and in the private sector. Other current and proposed market-type innovations face similar
implementation issues.

Since implementation is often the litmus test in assessing the merits of public policy
innovations, this report focuses primarily on the potentials and institutional challenges facing
market-based mechanisms for environmental management within the Federal system.

THE OUTLOOK

The Federal budget situation and the nature of emerging environmental problems are
becoming the factors that focus attention on more active use of incentive approaches for
environmental protection. Expanding the use of fees to finance environmental protection
programs and greater reliance on trading to shift pollution reduction towards lower cost control
pointsisalready donewithin EPA and State environmental protection programs. Experienceto
date suggests a number of directions for the use of these mechanismsincluding:

. Large direct taxes on pollution, while likely to be effective in the longer term, raise
concernsabout U.S. international cost competitiveness, the administrative capability
to implement such techniques, and the political difficulties of applying them in a
targeted way.

* A more modest role for environmental taxes is one in which they serve multiple
purposes such as the proposed Btu tax or the recently-passed gasoline tax. The use
of taxesin these circumstances may serve several objectives not necessarily related
to environmental protection, but may possibly modify behavior sufficiently to
produce some reduction in pollution. Such taxes may raise genera or dedicated
revenue, send a signa on level of consumption, possibly be used to offset other
revenue sources, or serveasaway of capturing windfall gainswhen other regulations
drive up prices.

. Credit or permit trading is emerging as an acceptable meansfor easing transitionsin
certain situationswhere strict location of complianceisnot aconcern. Such systems
can be used to ease the financia burden and opposition to strict local standards for
uniformly distributed environmental problems such as severe ozone nonattainment,
asisthe goal in the Los Angeles basin; to lessen economic disruption by allowing
regulated entities to find some other related way to meet a standard or market
constraint as with acid rain control; and to create transitional efficiencies when a
substance or activity is being phased out or substantially reduced in scope, as with
CFCs.
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. Deposit refund approaches are gaining favor in some States for disposal problems
other than beverage containers. The most common target for this approach islead
acid batteries, with 10 States operating sometype of program. Moreinnovative uses
of thistechnique, such asmanagement of sometoxic substances, remainsan untested
proposal.

. Information and other market conditioning policies, while indirect and hard to
evaluate, may be one of the more powerful ways to change consumer and business
behavior regarding environmental quality. Anecdotal evidence suggests that the
toxicchemical disclosurerequirementsof the 1986 Superfund Amendments(Right-to
Know) are leading many corporations to modify practicesin order to avoid adverse
publicity even when no legal violations are present.

REPORT CONTENTSAND FOCUS

Thisreport is arevision and update of an earlier CRS report on the same subject. * This
versionlooksexplicitly at i ssuesof implementation for both existing and proposed market-based
mechanisms. As such, the report is divided into several overlapping sections written to the
interests of various readers. Focus of each major sectioniis:

1)  Findings - presents an integration of magjor pointsin the report.

2)  Context for Market-Based Approaches - presents the range of actual and proposed
mechanisms, their relation to current regulatory systems, and their general strengths
and weaknesses.

3) Institutional Considerationsin Implementation - discusses how each of the generic
market-based approaches works, its range of applicability, and the challenges to
implementation within the public sector authorities and capabilities.

4)  Current U.S. Approaches - assesses U.S. experience with actual market-based
approaches to-date, focusing on lessons and outcomes relative to expectations.

5)  Proposalsfor New Approaches- assesses someof themajor optionsthat are currently
under debate either in Congress or in various policy communities.
FINDINGS
Growing Interest and Experience
With the passage of the trading system for sulfur dioxide, the interest in market-based

refinements among environmental advocacy groups and within Congress has increased for at
least three reasons.

1 U.S. Library of Congress. Congressional Research Service.  Using Incentives for
Environmental Protection: An Overview. 89-360 ENR. Washington, 1989.
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The country isfacing a new round of major pollution control programs -- programs
dealing with possible CO, reductions, urban ozone reductions, recycling and waste
reduction requirements, nonpoint source water pollution reduction aswell asalready
enacted effortsto deal with phase out of CFCsand acid rain control. Theseinitiatives
could increasetotal direct costs of pollution abatement from the historical 2% of the
Gross National Product, where it has remained for nearly 15 years. Facing these
potential cost increases, more efficient control mechanisms begin to look more
attractive. In addition, solutions to some of these problems (such as CO 2
stratospheric ozone depletion, and acid rain), may be more amenable to cost and
efficiency considerationssincetotal regional, national or eveninternational pollution
loadingsareinvolved rather than local ambient concentrations. These circumstances
seem to loosen potential solutions from strict consideration of uniform restraints,
alowing consideration of differences in incremental benefits and costs among
differing circumstancesto shape how pollution reductionisaccomplished, whilestill
protecting human health.

Existing regulatory approaches appear inadequate or simply inappropriate for
managing some of the diffuse and more complex pollution problems that are
increasingly apparent -- from toxics and pesticides to globa concerns about
stratospheric ozone depletion and climate change. By levying charges or taxes on
pollution, polluting activities or products, or by providing other market incentives,
one may be able to augment existing regulatory and enforcement mechanisms
without resorting to more burdensome and costly methods.

Because of the Federal budget deficit, it is difficult for Congress to authorize and
appropriate moniesfor new programsto address emerging environmental problems.
Some market-based approaches serve both as potential revenue sources as well as
incentives to modify polluting activities.

Incentive or market-based options give the regulated community a financial reason to
reduce pollution or change other behavior, usually without directives as how such changes
should be made. Although proposals vary, most proponents see incentive approaches as
supplemental to or refining existing environmental regulatory structures rather than replacing
them. Major optionsinclude:

Taxes or charges - levied on either polluting outputs, polluting inputs, or polluting
productsat asufficiently high level to makeit financially desirableto reduce or even
eliminate pollution;

Fees- levied on pollution discharge permitsor other activitiesand intended generally
to finance regulatory programs;

Tradeable Discharge Permitsor Pollution Allowances - various arrangementswhere
permitsor allowancesfor afixed amount of pollution can be shifted among pollution
sources through the buying and selling of pollution allowances that concentrate
abatement at the points of lowest cost;
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. Tradeable Credits - where businesses which over perform in meeting an industry-
wide constraint or objective (removing lead from gasoline, increasing recycled paper
content in newsprint, etc.) are allowed to sell the excess produced to businesseswho
cannot meet the objective efficiently thereby achieving gains from trade and lower
compliance costs;

. Other - including deposits and refunds; the explicit provision of information; the
assignment of liability; the levying of noncompliance fines or taxes; guidelines;
zoning; cross compliance; and subsidies and tax concessions.

Potentials Versusthe Pragmatic

Casestudies of potential savings from possibleincentive-based systems, usually tradeable
discharge permits, often generate estimates in the tens of billions of dollars. Such results are
usually predicated on unconstrained shifting of pollution reduction requirements to the lowest
incremental-cost points of abatement. As such, these studies ignore existing regulations based
on broader policy concernsand the fact that industries have already spent considerable amounts
on abatement. Estimatesof savingsfrom EPA'sair emissionstrading program suggest industry
savings of several billions of dollars since the beginning of the program in the mid-seventies.
The EPA estimates that the SO, allowance trading may save $0.7 to $1.0 billion per year over
the course of the program depending on State public utility regulation and the participation of
utilities.

Besides direct cost saving potentials, there are at least two more subtle, but equally
important considerations. First, proponentsarguethatincentive-based systemsprovidefinancial
motivation for long run innovations that may go beyond traditiona regulatory approachesin
solving environmental problems. Second, even if incentive systems do not produce greater
reductions in pollution or improvements in resource management than traditional approaches,
they offer the advantage of flexibility in timing the decisions and methods for meeting
environmental goals, not an insignificant factor in managing private sector activities.

Casesin Point

The EPA's air emissions and SO, allowance trading program are the most prominent
examples of market-based mechanisms, but several other programs or plans use incentive-type
approaches.

. For the SO, allowance trading program under the acid rain control provisions of the
1990 CAAA, itistoo soontotell whether initial expectations on cost savingswill be
realized. Phase | which beginsin 1995 requires an intermediate level of reduction
in emissionswhich many utilitiesmay be ableto meet through internal changes. The
exchange of alowances in a market context seems more likely for phase Il
allowances which cover emissions of SO , after the year 2000 and require more
stringent reductions from more sources. Full redlization of the potentials of the

2 Carlin, Alan. The United States Experience with Economic Incentives to Control
Environmental Pollution. United StatesEnvironmental Protection Agency. 230-R-92-001 July
1992. p. 5-7.
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program will depend, in part, on State public utility commissions' policies, support
from State legislatures, and judicial interpretation of State laws.

The 1990 CAAA also contain severa provisions that will be implemented in later
years such as fees of $5,000 per ton of excess emissions of volatile organic
compounds; an oxygenated gasoline credit program; and a low emission vehicle
credit program.

For air emissionstrading under various EPA mechanisms (netting, bubbling, offsets,
and banking) the results have been mixed, due in part to uncertainties and the
reluctance by regulators and industry to apply these techniques. The most active
"markets" are in Southern California, where stringent pollution limitations on new
industry had been in force prior to the 1990 CAAA and there had been strong
industrial growth. Much of this activity, however, had been credits generated from
plant closings (shut down credits). With the passage of the 1990 Clean Air Act
Amendments, trading activity in Southern California and other areas may be
facilitated by the Act's comprehensive permit program and increasing sanctions for
noncompliance by industry.

Lead phase-down in gasoline was implemented by EPA using alead rights trading
program among refinerswho had differing technical capabilitiestoremovelead. The
program was generally viewed as successful in reducing the overall industry costs of
complying with stricter lead standards. Some argue that lower costs for marginal
suppliers resulted in lower gasoline prices and thus lower overall industry profits,
while benefitting consumers.

In Colorado, two local governments have established programs for accommodating
future economic growth by allowing water pollution sources with high treatment
costs to "buy" comparable or greater abatement from lower-cost sources, usualy
diffuse nonpoint polluters. The programisbeginning to be used and isbeing studied
as apossibility for areas with similar water pollution problems.

Wisconsin has established a statewide discharge permit trading program whose sole
applicationto dateison the Fox River in order to help achieve regional water quality
standards that had not been met even after dischargers had installed required
pollution control equipment. It appearsthat limitationson what constitutestradeable
rights, lengthy approval processes, and other restrictionsarethereasonsthat therehas
been virtually no trading within this program.

North Carolina has set an overall limit on nitrogen and phosphorus effluent for one
basin with chargesfor pollution sourcesto meet short term goals. In the long-term,
lower dischargelimitswill probably beimposed through control of nonpoint sources.
Dischargers can offset their effluents with credits issued by a program that controls
agricultural runoff with the most effective management practices.

Most States as well as the Federal government use various forms of permit fees or
taxesto help finance regulatory programs, or in the case of the Federal Superfund to
pay for cleanup of past problems. Such fees are seldom large enough to create an
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economic incentive for abatement, though some argue that permit fees for air
emissions in some areas may be high enough to have some incentive effect.

Underlying incentive approachesisthe role of better information. Both the Federal
government and various States have made disclosure of pollution information an
explicit requirement for certain types of environmental releases. For example, the
1986 Superfund amendments require that manufacturing companies report annually
on releases of specified hazardous chemicals. New Jersey and Californiaalso have
enacted strict disclosure requirements for hazardous substances.

Concerns and Limitations

Whileincentive-based approaches may be appealing as arefinement to current regulatory
systems, their application in specific situations raises important concerns:

Total pollution control costs could be greater for industry in some cases than
traditional command and control systems, even though abatement expenditures may
bereduced through incentive approaches. Thisisespecially the casewherepollution
taxes or auctions of pollution permitswould beinvolved. Inthiscase, industry must
both either pay for all of its pollution or pay for partial cleanup and permits and/or
taxes on therest. On the other hand, where tradeable permits are grandfathered as
they werewith the SO, allowancetrading program, questions of equitableallocations
based on differences in past control have to be addressed. To a large extent, the
working out of an alocation of permits to existing and new sources may involve
complexities and politics as challenging as some aspects of command and control
systems.

Government revenue from an incentive approach (say from pollution taxes or
auctioned permits) would not be recycled to polluters under most proposals. For
example, earlier proposalsfor aBtutax (partly justified on environmental and energy
security grounds) would have gone for deficit reduction, as does the increasein the
gasoline tax that was part of the final budget package. There are also a number of
proposalsfor substantial tax increaseson various pollution sourcesor other problems
such as auto-related congestion with some of the revenue going to reduce income
taxes. However, some advocate earmarking revenues for environmental programs
or to subsidize abatement for vulnerableindustry segments. Thisapproach seemsto
be popular in Europe.

Incentive systems-- becausethey allow greater latitudein how and wherereductions
occur -- may increase the need for detailed monitoring and enforcement, either at
government or industry (ultimately consumer) expense.

Complexity of both sources and pollutants in the toxics and hazardous waste area
probably confines incentive approaches to areas such as long-run technical change,
recycling, and restraint on quantity used. For example, deposit and refund systems
for some types of toxics have appeal. Information disclosure along with shifting of
the burden of proof may be an effective strategy for motivating non-regulatory
compliance. Taxing polluting inputs may also provide incentives for development



CRS-8

of safer new products or substitution towards less harmful alternatives, as well as
raising product price which reduces the amount demanded.

In situations where environmental deterioration is severe, the relative advantages of
incentive approaches may besmall. Inthese circumstances, every feasible means of
technical control may be needed to achieve environmental standards, if major
lifestyle changes are to be avoided.

To use market-based approaches assumes that markets will not have major
imperfections. Too few buyersand sellers, hoarding, lack of adequate information,
and uncertainty about security of investments in overcontrol are all concerns that
surround trading proposals.

Other potential problemsinclude conflicting objectivesbetween governmental bodies
(e.g., environmental program officials goalsto reduce emissions versus State public
utility commissions goals on service reliability and cost); and geographic inequities
wheredifferent jurisdictions might impose different approacheswith different costs;
and potential interstate conflict.

In some cases, there may be an inherent conflict between equitable protection of
individual health and the goal of greater latitude in reducing pollutants.
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THE CONTEXT FOR MARKET-BASED APPROACHES
Asnoted in the introduction, the growing emphasis on market-based approaches seemsto
be driven by three trends:
. Rising costs from traditional regulatory approaches,

. Thegrowing complexity of diffuse sources of environmental deteriorationincluding
nonsustainable pressures on many renewable resources; and

. Theperceived urgency to reducetheFederal deficit, thusincreasing theattractiveness
of environmental taxes and fees as a revenue source.’

Whether these forces will accelerate changes in Federal environmental protection and
resource management policy isunclear, but the thrust of the Administration's early proposalsis
toward market-based techniques. Inmany cases, market-based mechanismscan potentially ease
the transition to more sustainable but controversia environmental and resource management
standards.

In any assessment of current market-based approaches or proposalsfor change, the policy
and regulatory setting within which techniques are or may be implemented is the necessary
starting point. Thissection developsthat context as background for later discussions of specific
market-based mechanisms. The section covers:

. The current regulatory system and its perceived strengths and weaknesses;

*  Thepressuresfor change;

. Current examples of market-based approaches and proposals for new approaches;

. The advantages of greater reliance on market-based options;

. The concerns about market-based approaches.

% Some even advocate using pollution taxes as a revenue source to shift tax burdens away
from the income tax while also creating incentives to reduce pollution. See for example: 1)
Oates, Wallace E. Taxing Pollution: An Idea Whose Time has Come? Resources. Spring
1988. Resources For the Future. Washington, D.C. pp 5-7; and 2) Repetto, Robert, et. al.
Green Fees: How a Tax Shift Can Work for the Environment and the Economy. World
Resources Institute. Washington, D.C. November, 1992.
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THE CURRENT SYSTEM: ITSSTRENGTHSAND WEAKNESSES

Today Federal, State, and local efforts to control environmental deterioration involve a
complex mix of requirements that, taken together, are frequently termed a "command-and-
control" approach. Typical components of this regulatory structure that was devel oped mostly
inthe 1970sinclude (1) health- or ecology-based standardsthat are not supposed to be violated,
(2) technol ogy-based or performance-based standardsfor dischargesto the environment, and (3)
permit approval and enforcement procedures for facilities. Liability assignment and fines can
also be important features.

For example, the Clean Water Act establishes technology-based standards for discharges
to water, provides for water quality standards to ensure that remaining discharges adequately
protect water uses, and provides for permits and enforcement. The Clean Air Act establishes
technol ogy-based or performance-based standards for emissions from new sources, establishes
Federal ambient air quality standards which States must develop plans to meet, and creates
elaborate permitting processesthat can result in differential requirements depending on whether
the sourceis new or old and whether it islocated (or would be built) in an area complying with
or violating air quality standards. Various provisions of the 1990 Clean Air Act Amendments,
discussed at several points later in this report, modify the command and control nature of the
Clean Air Act by adding new or expanded market-based policies. The acid rain control title
which authorizes the establishment of a trading system for new limitations on sulfur dioxide
emissions, is the most comprehensive attempt to-date at a market-based solution to a national
environmental problem. Incontrast, the Air Toxics titleof the 1990 Clean Air Act Amendments
is probably one of the most ""'command and control” provisionsin environmental law calling for
technology standards on almost 200 different toxic chemicals.

For toxic materials, there are some regulatory variations: for hazardous wastes, the Solid
Waste Disposal Act creates a manifest system for tracking wastes from cradle to an approved
grave; for toxic substances generally, the Toxic Substances Control Act establishes procedures
by which EPA can requirefirmsto test chemicalsand, depending on theresults, EPA canimpose
various restrictions on use, handling, disposal, etc.; and for pesticides, the Federal Insecticide,
Fungicide, and Rodenticide Act provides for Federa registration of individual pesticides, with
labels specifying permitted uses and restrictions.

Strengths

The current system of regulations has provided administrators with some assurance that
technically and economically feasible actions are being taken to abate specific pollutants, and
provides a basis for enforcement in cases of noncompliance. Regulation in each of the media
(air, water, and land disposal) attemptsto assurethat avariety of standardswill be met. In some
cases (i.e. water and new stationary air pollution sources), generally uniform technology is
required on anationa basis. In other cases (i.e., existing plantsfor air pollution sources), State
or local requirements must lead to compliance with national environmental quality standards set
by the Federal government.

This mix of technology requirements, performance standards, and ambient standards
provides regulators with areasonable degree of predictability in how much pollution levelswill
be reduced. The regulatory system has also generally protected the competitive positions of
competing facilities by requiring uniform abatement technology across the country for new
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facilities (in air), or by industrial class regardless of facility age (in water); for existing plants
emitting air pollution, requirements are related to imperatives imposed by ambient conditions.

Placing strictest controls on new plants has been based on the assumption that it is cheaper
for new sources to incorporate pollution control and that economic growth will result in the
eventua replacement of older, dirtier facilities. Slower growth and structural change in
manufacturing and electric power sectors since the mid-seventies has tended to work against
these initial assumptions. This approach has also increased the incentive to keep old facilities
in operation longer, further weakening the intended environmental benefits of new source
controls.

Current regulatory policies, however, have scored notable successes. Water bodies have
much less organic pollution compared to thirty years ago. Urban air quality in terms of lead,
sulfur dioxide, and particulate matter is much improved today over the late sixties.*

W eaknesses

In spite of notable progress on some fronts, the system enacted during the seventies has
been unableto achieve several mandatory standards and deadlines established in the authorizing
legislation. Nonattainment of ozone and carbon monoxide ambient air quality standards in
dozensof urban areasisagood example and led to substantial new requirementsinthe Clean Air
Act Amendments of 1990. Similarly, many water bodies still do not approach their mandated
quality objectives. Proponents of change argue that in such cases ambient standards and
deadlines should be tailored to differences in regional conditions. Regardless of the merits of
that argument, critics contend that more flexible market-based approaches could help achieve
statutory goals in amore timely and less costly way.

There are also many emerging problems where traditional command and control
approaches may not be practical at an acceptable cost. Examples include nonpoint source
pollution of surface and ground water; solid waste disposal; and pesticide and toxics buildup in
land, water, and air. Management of some combustion byproducts and other industrial
chemicals affecting globa climate change may be the ultimate environmental challenge for
which treatment technologies would be infeasible regardless of the scale of investment and
deployment. A system based on demand restraint (such astaxes) or quantity restraints (credits)
may bemore effective and practical for many current environmental management problemsthan
extending detailed command and control systems.

PRESSURES FOR GREATER USE OF INCENTIVES

Legidators, regulators, industry, and environmental interest groupsuntil thelast few years
provided little support for market-based systems as an acceptable option for dealing with the

* For trend data and references see: Environmental Quality: The Twenty-third Annual
Report of the Council on Environmental Quality. Part I1: Environmental Data Trends
January, 1993. For more specific data seeNational Air Quality and Emission Trends Report,
1992. EPA-454/R-93-031. U.S. EPA Office of Air Quality Planning and Standards. Octaber,
1993.
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Nation'senvironmental management problems. In spiteof major criticisms, thevariousinterests
involved with environmental protection largely supported the current regulatory system. For
conventional pollutants, at least, it had done an acceptable job of meeting the concerns of equity,
administrative manageability, public sector cost, and enforceability.

Whether the nineties see a dramatic increase in the use of market-based approachesis a
matter of speculation. Thereare, however, growing forcesthat may make sometypesof market-
based techniques more attractivein the context of broader international, national, state, and local
policy needs. Interrelated policy needs that seem to be promoting a convergence of interests
around greater use of market-based alternatives include:

+  Cost, finance, and management effectiveness; i.e. the need to deal with growing
control costs, fiscal pressures, and overuse of some resources and environmental
infrastructure;

. I ndirect mechanismsfor complex environmental problems; i.e,; the need to
find some common ground between strong competing interests in dealing with the
intractability of many environmental problems. (Progress on many environmental
and natural resource problems will require fundamental, equitable, and long term
system and technical changes which may only be possible through indirect changes
in the incentives facing businesses and consumers); and

. I nter national obligations; i.e. theprominent roletheU.S. playsasboth anexample
of solutions and as a significant contributor to some global environmental threats
placing the U.S. in potentially difficult positionsin international treaty and political
negotiations.

All three needs point in the direction of greater use of market-based policies because such
policies tend to be lessintrusive economically than reliance on direct regulation.

Cost, Finance, and M anagement Effectiveness

Given the double bind facing environmental management - the growing complexity of
many environmental problems and rising control costs - the cost-effectiveness with which
programs can beimplemented will help determine how much " environmental protection” can be
had for agivenlevel of public and private expenditures. Also, tying environmental management
and protection costs more explicitly to the beneficiaries using environmental resources can both
serveto cover public sector management costs and act asasignal to usersto economize on use.

Cost

Whileimproving environmental quality producesboth monetary benefits-such asreduced
corrosion of materials - and nonmonetary benefits - such as healthier ecosystems, the only
comprehensive economic accounting of the effects of environmental protection efforts is the
measurement of control expenditures as part of GNP. The Environmental Protection Agency
estimates that in 1990 the Nation spent just over 2% of its GNP on all forms of environmental



CRS-13

protection.®> Thereis no corresponding national measure of the value of benefits produced from
such expenditures, since many are nonmonetary, extremely difficult to quantify, or masked in
other areas of GNP accounting. Thus the fraction and rate of growth of "nonproductive"
environmental protection expenditures becomes a source of concern to those focusing on the
costs of production and distribution. The EPA projects that these costs could rise close to 3%
of GNP by the year 2000.

Expenditureson environmental protection ultimately affect product prices, wagerates, and
returnson capital. Costsof productsand serviceshave goneup asaresult of pollution abatement
requirements, and environmental control costs have aso contributed to decisions to close
margina plants, especially during business slumps.®

Direct increases in the cost of doing business are not the only concern, however. By
increasing private sector uncertainty and delay, someregulatory approaches may also contribute
to slower economic growth. It hasbeen argued that regulatory requirementsfor multiple permits
and the additional delays caused by judicial appeals may slow the introduction of new
technologies and reduce flexibility to adapt to changing business conditions.’

Thus, major extensions of the existing environmental regulatory approach may raise
increasing objections because of the perception of unnecessary costs it may impose. The
challenge is its practicality for managing the environmental quality needs of a technically
complex and growing economy and population.?

Finance

Beyond the question of escalating control costs under traditional regulatory approaches,
persistent Federal and State budget concernselevatetheenvironmental areaasarevenuesource.’

°Environmental Protection Agency. Environmental Investments: The Cost of a Clean
Environment, Report of the Administrator of the EPA to Congressof the U.S. [EPA-230-11-90-
083] (Washington, D.C.: 1990), Tables 8-18.

® For a comprehensive discussion of the potential economic effects of various Federal
environmental regulations, see: Rusin, Michael et. al. Managing the Environment: A Review
of Present Programs and Their Goals and Methods . Discussion Paper #057. American
Petroleum Institute. Washington, D.C. February 1989.

"Denison, Edward F. Explanations of Declining Productivity Growth. Survey of Current
Business. V.59. August, 1979. p. 10.

8 For adiscussion of the tension between environmental and economic policy objectives, see:
Blodgett, John E. U.S. Library of Congress. Congressional Research Service. Economic and
Environmental Policymaking: Two-Stepping to a Waltz.  Report No. 93-264ENR.
Washington, D.C., 1993.

° Oates, Wallace E. Taxing Pollution: An Idea Whose Time has Come. Loc. Cit . and
Repetto, Robert et. al. Green Fees: How a Tax Shift Can Work for the Environment and the
Economy. Loc. Cit.
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Two revenue options are possible. Oneisthe fees currently used by States and Federal
agencies to fund environmental programs; i.e., fee for service. The other isthe explicit use of
taxes on pollutantsor polluting activities. Thislatter optionisdiscussed in the next chapter. The
concern hereisthe legal status of fees and taxesin terms of their potential use.*

Fees. Federal and State agencies assess a variety of fees associated with pollution
discharge permits, harmful inputs, or with some waste volumes. Such fees are largely designed
to raise revenue to cover environmental regulation, research, or other related activities such as
restoration. These fees are usually set at levels that do not create incentives for polluters to
modify their operations; in other words, thefeesare significantly lessthan the cost of any actions
the business or consumer can take to avoid paying the assessment.

A 1986 partial survey of States by the Congressional Budget Office found that for air,
water, and hazardous waste permits, only seven States did not use some form of environmental
feein their regulatory programs.** States use awide variety of permit-fee structuresincluding:
uniform fees; feesthat vary by size of output of the polluting facility; feesthat vary by the type
of facility; fees that vary by the type of permit; fees that vary by the volume of pollution
emissions; fees that vary by the toxicity of the discharge or the type of pollutant; and fees that
vary with the destination of discharge.

At the Federal level, certain types of fees may be set by an administrative agency to cover
regulatory or program costs.”* The legislative authority for agency fees comes from one of
severa sources: 1) specific provisions in an authorizing statute; 2) authorization provided in
appropriations legislation; and 3) fee collection authority derived from the Independent Offices
Appropriation Act of 1951. In the latter case, fees cannot in reality be atax; e.g., they must be
proportional to value or service obtained from the groups subject to the fees. Also, receipts go
to the genera fund unless Congress specifies otherwise in authorizations or appropriations
language. These and other restrictions in the 1951 Act are intended to preserve the exclusive
power of Congress to levy taxes and to oversee and limit agency growth not authorized by
Congress.

Taxes. An dternative to fees is taxation of polluting activities or substances. Using
taxation as opposed to fees allows greater flexibility in selecting basesand ratesand in using the
tax to raiselargeamountsof revenue. Taxes, if highenough, will also potentially affect polluting
behavior.

19 One other fiscal option affecting resource and environmental management is below-cost
pricing policies for some publicly-owned resources. While change in these policies has both
environmental and fiscal implications, this report focuses only on the direct use of market-type
mechanismsrather than long standing public sector policieswhich use resource pricing to foster
economic development or maintain community stability in rural areas.

11 U.S. Congressional Budget Office. Environmental Charges. August 1987.

121.S. Congressional Budget Office. The Growth of Federal User Charges. Washington,
D.C. August, 1993.
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There are two other important contrasts between environmental taxes and program fees.
First, the only restrictionson environmental ly oriented taxesare constitutional considerations of
due processand equal protection. However, the constitutional requirement that Federal taxesbe
uniform throughout the United States may have implications for some types of incentive-based
approaches. Another distinction noted by CBO is the basing of taxes on market values (sales,
income, or assets), whereas fees are based on non market actions such as licenses, permits, and
government services.

Management Effectiveness

Insome cases, rates of use of certain renewable natural resources may exceed thelongterm
carrying capacity of the resource base under current authorities, ingtitutional arrangements, and
behavior of vested interests. In other cases, an environmental objective may be very costly to
reach through across-the-board requirements on all actors.

Under these general circumstances, trading of the location or method of compliance often
allows the private sector to respond more quickly at less cost to the economy asawhole. The
mechanisminvolvespublicinterventionto establish atotal constraint ontotal pollution, resource
use, or on other characteristics. Regulated entities are then allowed to trade the location and
method of compliance to their own economic advantage.

Indirect Mechanismsfor Complex Environmental Problems

Increasingly, the environmental degradation affecting air, water, and land are the result of
pervasive activitiesfor which traditional "end of the pipe" technologies or command and control
regulations may be neither affordable nor practical. Toxic substances, CO ,, pesticides, and
nonpoint source water pollution are examples typically cited. These types of degradation are
often linked with growing material standards of living; growing population; and the technology
of everyday agricultural, industrial, transportation, and consumer products and processes.
Although conventional pollutantsare al so associ ated with economic and popul ation growth, their
emissions levels can till be further reduced with reasonably available technologies.

The seeming intractability of dealing with toxics and pesticide pollution problems arises
from the sheer number of substances, their volumes and diffusion, and the resources and time
demandsfor evaluating the safety of each one.™® Evaluation difficultiesarisefor several reasons:
these substances may be biologically active at extremely low concentrations; some of them may
magnify in the food chain; they may cause diverse, subtle, and delayed effects in the form of
cancer or neurological and gene damage; and they may have the potential for accumulation,
cycling in the food chain, and transformation to more harmful substances in the environment.

Congress has passed severa major acts directed at toxic substances and pesticides.
Requirements of these acts include testing and evaluation of relative risks and benefits,
registration, application requirements, and substancetracking. Specific requirementsfor toxics

3 |n contrast to the limited number of conventional pollutants, more than 60,000 chemical
products and 1,200 active pesticide ingredients used in over 35,000 formulations give rise to
potential human and ecological hazards.
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include regulations on discharge and disposal methods, liahility assignment, and fee-supported
cleanup and insurance funds.

Given the complexity and consequences of toxic and other hazardous substances, few
dispute the need for strengthening and improving regulatory approaches. In spite of progressin
dealing with toxics and pesticides, however, the sheer volume and complexity of these
substances present EPA with an enormous information and management burden, and are
considered possible causes in the major delaysin meeting various statutory goals. In total, the
EPA estimates that there are over 650,000 generators of hazardous wastes, a figure which does
not include the pesticides used on over two million farms. Annual disposal of toxic wastesin all
media may be as much as one billion tons.**

The fact that so many businesses and individuals use and dispose of hazardous and toxic
substances suggeststhat future progressin dealing with this problem may require greater use of
flexible and decentralized approaches. In this context, proponents argue that supplemental
market-oriented approaches, such astaxes or deposits and refunds, may be worth considering.
These would provide incentives to reduce the volumes of hazardous products, to encourage
recycling and proper disposal, or ultimately to design less harmful products.

Nonpoint source contamination of surface and groundwater presents similar problems.
Diffuse urban and rura sources of organics, sediment, toxic chemicals, pesticides, and other
contaminants contributean estimated fifty percent of remaining surfacewater pollutionloadings,
andthedispersedland disposal of wastesand use of agrichemicalspose problemsof groundwater
contaminationaswell. Education on best management practicescan help reducethese problems,
but the practicality of technical controlsis limited and extending strict regulatory approaches
would present enormous enforcement costs, and problems of political acceptability. Often the
polluting activity or substanceisasmall part of operationa cost but yieldslargefinancial returns.
Cases in point include nitrogen fertilizers and many pesticides used in agriculture. Libera
application of these substances may seem wasteful and isultimately harmful to the environment,
but to use them more precisely seldom makes sense financially to individuals and businesses.
At current pricesand with current technology, wiser use, in an environmental sense, may require
too much management, labor, and information. Again in this context, proponents of new
directions often propose fees or taxes on these substancesto help modify individua businessand
consumer behavior.

Perhapsthe most complex environmental challengeistherole combustion byproductsand
other man-made substances may be playing in global climate modification. Although thistopic
isfraught with major uncertainties, proponents of accelerating government actionstypically call
for arange of incentive-oriented approaches, including both taxes and trading of the location of
controls

International Obligations

The United States along with other members of the international community have created
or are creating treaty mechanismsto begin efforts to cope with perceived global environmental

14 Office of Technology Assessment. From Pollution to Prevention: A Progress Report
on Waste Reduction. Washington, D.C. U.S. Government Printing Office. 1987. p. 19
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threats. These threats to long term environmental quality include loss of species diversity and
habitat, loss of forested areas, atmospheric changes (greenhouse gas buildup and stratospheric
ozonedepletion), and growing depletion of ocean and terrestrial wildliferesourcesshared among
nations.

Part of this growing international imperative is an increasing emphasis on the concept of
"sustainabledevelopment.” Thoughill-defined, it symbolizesthelonger term norms proponents
of change seek in technology, institutions, and economic systems in order to move toward a
complementary relationship between human use of the environment on the one hand and
maintenance of life support systems and biological richness on the other.

Giventhisinternational context, the U.S. isin asomewhat unique and difficult diplomatic
position. Asaworld leader, we have often been on the forefront of environmental treaties to
protect the common world interest, the case in point being stratospheric ozone protection. On
the other hand, we are also a significant contributor to some of the long term negative
environmental trends because of the relative size of our economy and our extensive use of fossil
fuels. Thus our stake in the methods proposed for long term changesisindeed large. For that
reason, market-based optionswhichtypicaly provideflexibility and decentralized response, are
often proposed as a less intrusive way to meet potential obligations to future international
agreements.

CURRENT AND PROPOSED APPROACHES

In the mid-seventies, Federal and State agencies began using some incentive-type
strategies, primarily as mechanismsto support the basic "command-and-control" requirements.
Though limited in scope, these strategies typically involve trading of alowed air emissions
among sources through offsets, netting, or bubble arrangements. Other examples include the
noncompliance penaltiesin the Clean Air Act. The sulfur dioxide allowance trading system in
the 1990 Clean Air Act Amendments builds on this earlier experience.

Legidative proposals in the current and recent Congresses for incentive or market-based
policy toolsare outgrowthsof these earlier refinementsto environmental regulations. Proposals,
in reauthorization effortsfor the Clean Water Act and the Resource Conservation and Recovery
Act, for pollution chargesor tradeablerecycled material screditsareexamples. A number of bills
directed at committing the United States to actionsto slow emissions of greenhouse gases have
included market-based approaches such as a carbon tax or various forms of carbon dioxide
emissions trading.

Current Examples

AttheFederal level, statutory authoritiesand regul atory implementation in afew areasnow
incorporate market-based approaches. Table 1 based on a recent EPA report summarizes the
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variety of mechanisms currently operational or authorized by recent changesin the law.”> EPA
groups current examples under the following headings:

. Fees, Charges, and Taxes,

. Deposit-Refund Systems;

. Trading Systems;

. Emissions Averaging;

*  Otherssuch asinformation provision and liability assignment.

States and the Federal government rely to varying degrees on permit and other feesas a
revenue source for environmental programs and related activities. While these fees typically
have not been sufficiently large to provide incentives to modify polluting activities, their use
raises the possibilities of future extension to more incentive-oriented environmental charges.
Indeed, the Clean Air Act Amendments include authorization in cases of future noncompliance
for permit fees that may exceed the incremental cost of abatement. A few examples of fees at
the State level include New Y ork's fee system for hazardous waste disposal, lowa's nonpoint
source fee on pesticides, fees under the State and Federal Superfunds, and State oil spill funds.
Other innovations at the State/local level include making theincremental cost of environmental
services more explicit to the user. Charging on a per-bag basis for municipal trash collection is
one example. Volume or time-differentiated water or sewer charges are another.

Refundabledepositsfor beverage containersand for lead acid batteriesare now being used
in several Statesto reduce litter and disposal problems. Deposit-refund systems have also been
proposed for certain toxic and hazardous substances management.

Trading systemshavebecomeafeature of environmental policy at al levelsof government.
For example, the 1990 Amendments to the Clean Air Act addressed the

5 Carlin, Alan. The United Sates Experience with Economic Incentives to Control
Environmental Pollution. United States Environmental Protection Agency. 230-R-92-O0L1.
Washington, D.C. July, 1992.
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TABLE 1. CURRENT MARKET-TYPE MECHANISMSIN OPERATION
FEES, CHARGES AND TAXES
Permit Fees
¢ Nationa Pollution Discharge Elimination System-- State permit systemfor water poll ution dischargesunder
:)k]:e e%]fizinlzt.ederal Water Pollution Control Act. Some Statesdifferentiatefeesbased on volumeand toxicity

e Publicly-Owned Sewage Treatment Plant User fees -- Charges on industrial facilities and households
discharging into their systems. Fees may have some effect on large industrial dischargers.

e Municipa Solid Waste Disposal Charges-- At least 2,000 jurisdictionsbase chargeson volume. Inaddition,
most private collectors impose volume-based charges.

. Air Emission Fees --

- Statepermit feesfor administrative costswith Californiahighest in the Nation at $300-$600 per ton of
pollutant. Even these rates are below incremental control costs.

--  Federal Nonattainment Area Fees under the Clean Air Act Amendments. Some provisions allow
recovery of administrative costsover a20year period. Failureto achievereduction of excessemissions
inextreme ozone nonattainment areaswill subject stati onary sourcesto a$5,000 per ton (adjusted for
inflation) annual feefor each ton of volatile organic compound emitted. Feesin theform of highway
tolls are also allowed to reduce pollution and congestion.

. Industrial Solid and Hazardous Waste Charges -- Private waste disposal firms charge based on the
number of containers emptied and content.

e Product Charges --
--  Fertilizer taxes by States to help pay for programs for environmental protection and research.

--  Automobile Tire Taxes -- State and county taxes with revenue marked for used tire recycling and
disposal.

--  Motor Oil Taxes -- Rhode Island imposes a fee earmarked for used oil collection costs.

--  Superfund Feedstock Taxeson domestic crudeoil production, crudeoil and petroleum product imports,
and petrochemical feedstocks to finance in part program costs.

--  Chlorofluorocarbon taxesunder the Budget Reconciliation Act of 1989to accel eratereductionintheuse
of ozone-depleting chemicals.

e Wetland Compensation Fees-- Maryland and New Jersey alow paymentsfor unavoidablewetlandslosswith
proceeds available for wetland enhancement and restoration.
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TABLE | (continued)
DEPOSIT-REFUND SYSTEM S

e Beverage Container Depositsin 10 States resulting in sharp reduction in litter.

e Battery Depositsrequiredin at least 10 States. A $5t0$10deposit at point of saleisrequired and deposits
arerefundableif an old battery isreturned within aspecified period. Inaddition, retailersincreasingly are
using deposits to insure that used batteries are returned in jurisdictions without formal deposit legislation.

e Pesticidecontainer depositsrequired by Maineto promotetriplerinsing and return of commercia containers.
TRADING SYSTEMS
Inter-Firm Non-Approval Trading

e Acid Rain Allowance Trading under Title IV of the 1990 Clean Air Act Amendments -- Allowing coal
burning utilities to trade the location and method of SO, reductions mandated by the law.

¢ Oxygenated Gasoline Credit Programunder Titlel1 of theClean Air Act Amendments-- Requiresgasoline
in certain citiesto contain 2% oxygen and a lowsrefiners, blendersor importerswho producegreater than 2%
oxygenated gasoline to sell credits to refiners who are unable to meet the 2% requirement. Only the
Philadelphia region has established a trading program, and activity has been minimal to date.

e LowEmissionVehicleCredit Programunder the 1990 CAAA -- Authorizes Californiato offer marketable
credits to auto manufacturers that sell more low emission vehicles than are required under the pilot test
program for clean-fuel vehicles and alternative fuels.

e Chlorofluorocarbon Production Allowance Trading -- In responseto the 1988 Montred Protocol and the 1990
CAAA on phaseout of CFCs, EPA established rulesapporti oning baselineal lowances, providing for gradual
reduction in allowances and permitting the transfer of allowances among firms.

e Leadtradingaspart of thelast part of |ead phaseout in gasoline-- Refinersthat removed greater amountsof
lead than were required could trade credits to those who were above the limit.

e Transferable Devel opment Rights-- Whereby | ocal jurisdictionsdownzone environmentally sensitiveareas
andthen requireareasof higher land usedensity to purchase devel opment rightsfromthe downzoned area.
Exampl es include Montgomery and Tabot Counties, Maryland and the Pinelands, New Jersey.

e Fireplace and Wood Stove Permit Trading -- To reduce particulate matter and carbon monoxide. This
programto reducelocal air pollutionin Tel uride, Col orado usesacombination of performance standardsfor
existing stoves, atime-limited $750 rebate for conversion to natural gas, and a ban on fireplacesin new
construction unless the developer bought two permits surrendered by existing users.
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TABLE | (continued)
Inter-Firm Approval Trading

Air Emission Rights

e Tradingof Air EmissionsRights (EPA) -- Bubblesall owing firmsto treat multiple emission pointsasone
source for control purposes.

e Offsets(EPA) -- Allowing new plantslocatingin an areathat violatesair quality standardsto buy reduction
in emissions to insure that air quality does not deteriorate.

e Banking (EPA) -- Allows saving or banking of emission reduction credits for later use or sale.

¢ Netting (EPA) -- Allows plant expansion that avoids stricter, new source standards so long as plant wide
emissions do not increase significantly.

Water Effluent Reduction Trading

e Wisconsin-- Allowingindustrial plantsthat reducebiol ogical oxygen demand below thestandardstotrade
the excess reductions to other sources.

e  DillonReservoir, Colorado-- Allowing high cost point sourcesof nutrientsdischargeto thereservoir to buy
lower cost reductions from nonpoint sources.

¢ Cherry Creek Reservoir, Colorado -- Allowspublicly-owned wastewater treatment plantsto earnreduction
creditsby purchasing control of nonpoint phosphorousdischarges after these sourceshave madereduction
of 50% on their own.

e TarPemlicoBasin, North Carolina-- The State setsan overall limit on nitrogen and phosphorouseffluent with
the possibility of chargesfor failure by effluent sourcesto meet short-term goas. Inthelong-term, lower
dischargelimitswill probably beimposed through control of nonpoint sources. Dischargersarecreatinga
fund to pay for nonpoint source control.

e Sted Industry Effluent Bubble (EPA) -- Allowing steel plantsto treat multiple sourcesin one treatment
system.

e Wetland Mitigation Banking (U.S. Fish and Wildlife Service) -- Involving creation of new wetlands and
mitigation credits available to developers to meet State-imposed mitigation requirements.

EMISSIONS AVERAGING

Thisisequivalent to emissionstrading within aplant or firm andis used to meet Reasonably Available Control
Technology (RACT) standards. ExamplesincludeRACT requirements, Heavy Duty Truck Engine Emissions, Cdifornia
Motor Fuel Characteristics, and Hazardous Air Pollutants Early Reduction Program.

OTHER METHODS

Severa other methodsusingincentivesand other market conditi oning techni queshave beenimplemented in recent
years. Theseincludetraditional inducementsto change behavior or operations such astax concessionsor subsidies;
assignment of liability for prescribed categoriesof damages or negligence; and the provision of information onrisks,
product characteristics, or other operational or site datathat facilitates or improvesbusinessand consumer decision
making.

Source: U.S. Environmental Protection Agency. TheUnited States Experiencewith Economic Incentivesto Control
Environmental Pollution. 230-R-92-001. July 1992.
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acid rain problem by giving new authority to EPA to use amarket-based approach for achieving
targeted reductionsin sulfur dioxide emissions. The Amendments authorized EPA to establish
anationwide system for trading the location of sulfur dioxide (SO,) reductions among emission
sourceswith differing reduction costs. Thisinnovation may have the effect of lowering thelong
run compliance costs of electric utilitiesin meeting legislated targetsfor reductionsin SO,. At
the regulatory level, EPA has since the late seventies allowed various forms of air emission
trading for stationary sourceswithin narrowly prescribed circumstances. EPA alsoimplemented
acredit trading program to ease the transitional costsfor refinersin phasing out lead in gasoline
during the 1980s. The goal in all of these cases has been to help reduce the cost to industry of
meeting environmental standards.

State and regional-level innovationshave often been withinimplementation responsibilities
under Federal environmental statutes such asthe Clean Air Act. For example, the South Coast
Air Quality Management District in California used a negotiated rule-making process to
introduce emission trading between facilities as a cost-effective way to reduce the costs of
meeting strict health-based ozone standards. In other examples, States have implemented plans
and trading programs, but limited trading has occurred to date. These include two watersheds
in Colorado to reduce future nonpoint source problems and Wisconsin's Fox River waste load
alocation program to attain regional water quality goals. North Carolina also has a similar
mechanism in place for one river system. Locally, communities have applied trading as a way
to reduce pollution from excessive fireplace use in Colorado, for example.

Asindicated in the table, other mechanisms include emissions averaging, plants or firms
can average overall emissions to meet a standard; liability assignment in which findings of
damagesto third parties carry specified financial compensation; the provision of various types
of information to improve knowledge of risks, both for consumer and business decision making;
and the use of subsidies or tax concessions to induce changes in operation or behavior deemed
to be in the public interest.

Some other types of incentive programs in operation also bear on environmental quality.
For example, at the Federal level, the schedule of fees imposed on continued ocean dumping
after 1991 and the economic-based noncompliance penalties under the Clean Air Act both serve
as incentives to meet environmental standards.

Proposalsfor Change

While academic economists have long been the major proponents of market-oriented
changes in environmental regulation, these concepts are now actively debated by many in the
policy arena. For example, Table 2 presents some of the types of recent proposals including
those based mainly on two projects sponsored by Senator Wirth and thelate Senator Heinzwhich
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have been afocal point for further studies and debate.® Generic and specific examples of the
various mechanismsin Table 2 are discussed in subsequent sections.

Asthetable suggests, many of the proposalsfor greater use of market-based mechanisms
focuson tradeabl e overcontrol or overperformance on someform of management objective. The
other recurring theme isthe more direct use of taxes on polluting activities or products, such as
the Btutax initially includedin the Administration's plan for reducing the Federal budget deficit.

ADVANTAGES: POTENTIAL COST SAVINGSAND INNOVATION

Proponents of decentralized or market-based policies cite the potential cost savings and
efficiency of these aternatives. The general argument is that systems of environmental
regulation which allow flexible responses, or abatement trading among sources with differing
reduction costs, savemoney. Proponentsseesuch alternativesasboth asupplement totraditional
regulatory approaches and as a cost-effective way of attacking emerging problems.

Although proponents talk about market or incentive approaches to environmental
protection, this does not imply marketsin the form of daily price quotes and frequent exchanges
of products or property. Rather, proposed approaches would act to increase the flexibility of
meeting environmental or resource management objectives (usually limitationsontotal pollution
over some broader geographic ared) through greater latitude in when, where, and how
adjustments in technology, fuel, materials, or rates of resource use are implemented.

The hoped for objective is less costly management of environmental quality and natural
resources than can be done by trying to extend traditional regulatory methods. In essence, these
types of mechanisms help to focus decision making by making the cost of environmental
management more explicit to both businesses and consumers. Thisin turn creates reasonsto be
innovative to make the cost of compliance as low as possible, thus rationing the absorptive
capacity of the environment similar to theway markets serveto ration any scarce good or service
through the price mechanism.

For the major market-based tools, taxes and tradeable overcontrol of pollution or other
standards, cost savingsto society may result for two related reasons. Firgt, flexibility in method,
location, degree of abatement, and contracting arrangementswithin theregulated community can
lead to less resources expended to meet environmental management objectives. Control is
concentrated at the most cost-effectivelocationsasaresult of self-interested trading among the
regulated community, assuming that local environmental standards are met. Second, with both
taxes and tradeable overcontrol, a continuing motivation existsto innovate to avoid the taxes or
create overcontrol that can be sold. If thistype of incentive remains a constant and predictable
part of the business or consumer environment, and there are few, if any restraints on how

16 Project 88 -- Round 1, Incentivesfor Action: Designing Market-Based Environmental
Strategies. A Public Policy Study sponsored by Senator Timothy E. Wirth, Colorado and
Senator John Heinz, Pennsylvania. Washington, D.C. May 1991. See also the earlier version
of this report sponsored by the same Senators- Project 88, Harnessing Market Forces to
Protect our Environment: Initiatives for the New President. A Public Policy Study. John F.
Kennedy School of Government, Harvard University. Cambridge, MA. December, 1988.
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compliance is achieved, then, proponents argue, longer term cost savings are likely through
innovation and substitution compared to the stereotypical command and control system.

Whiletotal cost to society for meeting environmental standards can belessin theory, under
some market-based optionstotal industry compliance costs can be much higher, since regulated
entities must not only pay to use the waste disposal capacity of the environment (through
purchased permits or pollution taxes), but also pay for any abatement they undertake to avoid
taxes or the need to buy overcontrol from somebody else. While expenditures on taxes or
overcontrol are considered transfers within society not affecting the real resource cost of
compliance, they raise the direct compliance cost to industry. Opposition by industry to such
mechanisms, isin part, based on this type of concern.
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TABLE 2. PROPOSALS FOR MARKET-BASED ENVIRONMENTAL PROTECTION

ENVIRONMENTAL PROBLEM
Air Pollution

Major Stationary Urban Sources

Mobile Sources

Radon(indoor air pollution)

Water

Point Source

Nonpoint Source

Surface

Groundwater

Pesticides

MARKET-TYPE PROPOSALS

Comprehensive Tradable Permits
e requires basdline inventory
e gpecid credit for previous reductions
e  progressive reduction in permit amounts
o fines exceeding market value of permits

Taxes and Emissions Charges
e taxeson low-mileage cars
e chargesfor automobile use
e taxongasoline

Mandatory Information
e requirecertification of radon"free" statusof houseto
qualify for FHA financing

Watershed Limitations
e tradable permits -- similar to air programs

Point-Nonpoint Source Swaps
e Point sources buy reductions in nonpoint sourcesin
order to meet water quality gods(twofor oneexchange
to assure actual reductions)
e  directed toward nitrogen and phosphorus loadings
Broaden Conservation Reserve Program

Conservation Easements
e swap farm debt for use restrictions

Taxes on most damaging products
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TABLE 2 (continued)
ENVIRONMENTAL PROBLEM

Municipal Wastes

Hazar dous Substances

Toxics

Greenhouse Effect

New-Mgjor C0O, Sources

Deforestation Mitigation

MARKET-TYPE PROPOSALS

Recycling Targets and Tradeable Credits
e Establishrecyclingcontent regulationsand all ow purchase
or saleof over compliance/under compliance between firms.

Unit Pricing
e Charge by volume of residential waste

Retail Disposal Charges
e Surcharges on sale of goodsto reflect disposal costs

Virgin Materials Charges
e Chargesonvirginmateriastoreflect eventua disposal costs
and stimulate use of secondary (recycled) materials

Deposit and Refund System on
Containerizable Hazardous Wastes

Offset Policy where New Sources Buy Comparable reductionsin CO,
e from energy conservation
e from plant retirement
e from mass transit investments
» from reforestation joint ventures

Taxes on Mgjor Sources of Carbon Emissions
e Carbon tax
. Btu tax
e Gasolinetax

e  from Conservation Reserve Program
» frominternational forest for debt swaps
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Studies of Cost Saving Potentials

Severa earlier studies have looked at this theoretical potential for less costly abatement
approaches through market-based approaches, mainly permit trading.**3*° In aimost all cases,
these estimates are achieved from simulation models in which current regulations and past
abatement expenditures are not considered. Assuch, these types of studies will overstate what
might actually be saved from the use of permit trading starting from conditions and regulations
as they currently exist. For example, an earlier survey of several region-specific case studies
suggeststhat the cost of attaining air quality standards might have been reduced in the range of
fifty percent between 1981 and 1990 if least-cost control had been achieved through
unconstrained emissions trading. ® This would have amounted to tens of billions in savings.
Hester and Hahn, on the other hand, suggest that savings from the current air emissions trading
program have been afew hillion.#

In looking at theoretical or simulation type studies, the extent to which regulatory
constraints on local environmental quality have been excluded from the analysis must also be
considered when evaluating potential savings from emissionstrading; that is, if dirty high-cost
facilitieswould not be allowed to violate local quality standards even if total regional pollution
could be reduced more cheaply through some form of trade, then theoretical savings will be
diminished. In addition, the regulatory approaches may promote vaues other than cost-
effectiveness, such as equity and energy policy considerations, among others.

Thispotential for major cost savings underlying most of the modelling studiesisdueto the
often large differencesin pollution control costsamong sources. These potential cost variations
among similar sources are the result of differencesin scale, age, technology, cost and ease of
substituting inputs, management practices, and location, among other factors. For example,
studies show that average cost effectiveness across control measures for volatile organic
compounds (VOCs) may range from about $500 per ton for limits on fuel volatility to about

YUnited States General Accounting Office. A Market Approach to Air Pollution Control
Could Reduce Compliance Costs Without Jeopardizing Clean Air Goals. PAD-82-15.
March, 1982.

18 | CF Resources Incorporated. Economic, Environmental, and Coal Market Impacts of
O, Emissions Trading Under Alternative Acid Rain Control Proposals. Prepared for the
U.S. Environmental Protection Agency and theU.S. Department of theInterior by | CF Resources
Inc. March, 1989.

¥ Hahn, Robert W. and Hester, Gordon L. Where Did All the Markets Go? An Analysis of
EPA's Emissions Trading Program . Yae Journa on Regulation. Vol. 6, Winter 1989.
pp.109-153

? Tietenberg, T. Emissions Trading: An Exercise in Reforming Public Policy. Resources
for the Future. Washington, D.C. pp. 42-43.

2 Hahn and Hester. Loc. Cit. p. 63.
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$39,000 per ton for using methanol.? Typical control costsfor VOCsarein therange of $1,000
to $7,000 per ton. Other typesof pollutants may have less extreme, but nonethelesssignificant,
differences in incremental reduction costs. For example, a series of water pollution control
studies suggested potential saving with least-cost approaches of 20 to 70 percent compared to
equal-proportional treatment of pollution sources.?®

Even though major cost variations may hold promise for more cost-effective pollution
control, realizing the savings may not alwaysbe practical using extensionsof the current system.
For example, most large, low cost sources of pollution abatement are already making pollution
reductions under current regulations. Many of the remaining sources with low incremental
reduction costsmay besmall individual contributors. Such small activities probably cannot bear
the cost of expensive control technology, but could reduce emissions through changes in
management practices or other operational adjustments. Applying market-based approachesto
these types of problems, however, may involve approaches that are not likely to be
administratively practical, such as taxing inputs or complex polluting byproducts. The latter
implies avery high degree of monitoring or self reporting, both of which have drawbacks.

Another consideration is the stringency of control necessary to achieve environmental
standards. In an area with significant violations of environmental standards (e.g., air in Los
Angeles), virtually every significant pollution source of ozone precursors and of carbon
monoxide may require maximum feasible reductionsif ambient standards are to be approached.
Under these circumstances, market-based approaches may reduce inefficienciesin timing and
location of controls, facilitating the implementation of strict standards and reducing indirect
costs, but not appreciably affect total costs.?*

A Stimulusfor Innovation

Incentive-based approaches may promote lower cost abatement where existing sources of
environmental degradation are required to make major changes. However, amore subtle, but
equally relevant point is the stimulus that market signals can provide for long-term innovations
that might change entire pollution generating products and activities. Incentive systems also
offer important flexibility in timing, important to private sector investment decision-making.

While it has not been demonstrated that current regulatory systemsinhibit innovation and
technical advance in environmental protection, proponents argue that incentive systems reduce
therisk that such inhibition will occur. For example, most current environmental regulation is
directed to the removal or transformation of pollutants from industrial, municipal, and mobile
sources or to the control of harmful products entering the environment such as pesticides and
toxics. Solutions to environmental management problems consequently tend to focus on "end
of the pipe" treatment technologies and on disposal practices.

22 Office of Technology Assessment. Urban Ozone and the Clean Air Act: Problemsand
Proposals for Change. April 1989. Washington, D.C. pp. 106-108.

% Tietenberg, T.H. Op. Cit., p. 46.
% Tietenberg, T.H. Op. Cit., pp. 45-47.

“Although the use of "best available control technology" and new source performance
(continued...)
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Thisis not to say that current regulatory systems do not create pressures for cleaning-up
aswell asavoiding polluting activities. Adjustmentsininternal combustion engine technology
along with installation of catalytic convertersisacasein point.

The costs of meeting permit conditions, engaging in possible litigation, or paying finesdo
provide indirect incentives to engage in avoidance strategies that may reduce pollution.
However, these types of adjustments to regulatory reguirements are often in the form of delay,
uncertainty, transactions costs, shutdowns, and decisions that may later prove to be inadequate
or misguided. Where avoidance of regulatory burdens takes a positive form, it may be through
adjusting production processes, changing product lines or inputs, or taking other pollution
reducing activities.

Proponents of incentive systems argue that cost signals should be more explicitly focused
on the polluting substance or activity if we want to do a better job of long-run environmental
management. They argue that there may be any number of ways of reducing the level of
pollutants ultimately reaching environmental media. Having theincentivesand flexibility to be
able to choose how and where to make changes can reduce the need for costly removal
technologies. For example, if the impacts on employment in vulnerable segments of the high-
sulfur coal industry were ignored, an unrestrained incentive-based system would likely lead to
large scale shifting to low sulfur coal. Thiswould be amarket-based outcome, since using low-
sulfur coal is generally amuch less expensive option than installing scrubbers.?® In passing the
acid rain portion of the 1990 Clean Air Act Amendments, however, Congress chose to design
the sulfur dioxide allowance trading system in way that gives some incentives to use scrubbers
that may give some protection to high sulfur coal miners, whilestill creating the most potentially
comprehensive market-based approach to date.

CHALLENGESTO IMPLEMENTATION

Thepreceding alludesto someof theinstitutional challengesinimplementing market-based
systems. General concernsincludepolitical acceptability, geographical equity, and practicability.
In particular, affected parties may be very reluctant to accept incentive approaches. There are,
moreover, several specific and interrelated policy concerns that accompany proposals for
incentive-oriented policies.

Specific problemsincludelack of certainty in attaining environmental goals; third party and
local environmental compliance; measurement and monitoring costs; boundary inequities;
institutional capability and authority; market imperfections; compliance versus abatement costs;
complexity in pollution sources; and cross-media effects.

%(.continued)
standards were supposed to encourage and even "force" new technology.

% See for example: 1) Streets, David G. and Veselka, Thomas D. Economic Incentives for
the Reduction of Sulfur Dioxide Emissions. Energy Systemsand Policy. Vol. 11, pp. 39-59,
1987. 2) Harrington, Winston. Breaking the Deadlock on Acid Rain Control. Resources. Fall,
1988. Resources for the Future. Washington, D.C.



CRS-30

The various incentive approaches discussed in the next chapter are subject in varying
degrees to these specific policy problems. Also, the current command and control system
confronts many of the same concerns.

Uncertainty in Meeting Environmental Goals

Raising thecost of polluting activitiesor productsthrough chargesor taxes can be expected
to lead to reduced pollution levels over some difficult to predict time period. Thiswill happen
S0 long as the costs of reduction for some businesses or consumers are less than the charges
associated with the polluting activity. However, in acomplex economy, it isdifficult to predict
accurately how much reduction will occur, how fast it will occur, and what combination of short
and long run aternatives the private sector may use to make reductions.

Thus, if regulators were to add incentive-oriented modifications to current regulatory
systems, the resulting pace of improvement toward environmental goals or standards might or
might not be considered acceptable. Proponents believethat charge adjustments could finetune
these systems based on initial response. However, frequent changes to adjust the incentive
structure would doubtless lead to criticisms similar to those made of the current system where
numerous changes make private sector response more difficult and inefficient. A further
complication arisesif incentive fees also serve to finance the regulatory program. If successful
in reducing the polluting activity, the financing base would be reduced.

Tradeable permitsmay offer regulatorsan incentive option with lessuncertainty than taxes
or fees. Since permits are for a fixed amount of pollution or other compliance goal, enforcing
compliance with the permit terms should, in total, meet specified standards.

Uncertainty would also affect the private sector's response. If permit conditions and
amounts were not firm or were subject to future change, trading and marketswould be retarded.
Similarly, lengthy processes, hearings, intervention points, and possibilitiesof lawsuitstypically
retard or eliminate potentials for cost-saving exchanges.

Third Party Effectsand L ocal Environmental Compliance

Any market-based approach that would result in the shifting of pollution location or in the
potential introduction of unpredictability in regional environmental conditions would require
explicitsafeguards. That is, for example, if wastewater dischargesweretransferred betweentwo
different locations as part of permit trading, safeguards would be needed to protect the interests
of personsliving along or using the water affected. If various types of interregional emissions
trading are allowed, safeguards would be needed to assure that applicable local environmental
standards continued to be met. Hence, even a market-based system requires a regulatory
framework in order to function and thus is supplemental to such command and control
requirements.

Moral Opposition to Local Changesin Pollution

Closely related to the above, some environmental groups have opposed market approaches
on the grounds that any potentially damaging emissions should be eliminated. Thus there
shouldn't bea"right" to pollute which can be bought or sold. They arguethat if itispossibleto
reduce emissionsat agiven source, the source should not be allowed to buy emission rightsfrom
some other source located in a different area, since the local area would continue to bear
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avoidable pollution. On the other hand, regulations give one the "right" to pollute also by
meeting the given standard.

M easur ement and Monitoring

A major technical and cost challenge for greater reliance on incentives is monitoring of
compliance, particularly for the cases of tradeable permits and less so for taxes on effluents or
emissions. By focusing on performance rather than on what hardware acompany hasinstalled,
enforcement difficulties increase.

Systems of monitoring are both necessary and likely to be more complex and expensive
than for a performance- or technology-based approach. With the latter, regulators know
approximately what abatement levels are being achieved and where. To actually measure
pollution levelsfrom specific sourcesin order to impose charges requires regular monitoring or
self-reporting with periodic verification. For air emissions, for example, most sources do not
have continuous emissions monitoring, nor are all potentially controlled pollutants monitored.
Such monitoring is only required on new sources and coal burning utilities for sulfur dioxide
control purposes. For existing sources, compliance is generaly determined by ambient
concentrationsas measured by ground monitors. Individual stack monitorswould beimperative
to comprehensively monitor compliance with an emissions tax or for systems of potentially
widely-traded emissions. For the SO , allowance trading system under the Clean Air Act
Amendments, continuous emissions monitoring is a requirement.

On the other hand, taxes on inputs (such as carbon content of coal) do not reguire any
extensive monitoring or administrative systems.

Complexity Of Nonconventional Pollutants

The complexity of nonconventional pollutants (i.e., toxics, pesticides, etc.) aswell asthe
complexity of their sourceslikely renderstax or charge systemsfor other than revenue purposes
an extreme challenge in most situations, since authorities would have to set charges for and
monitor avast number of pollutants and sources. Taxing substances on the input side presents
fewer problems, particularly since companies would normally have transaction data on which
to base charges. For example, proposals for reauthorization of the Clean Water Act include
charges on certain types of toxic chemicals based on arating of their degree of toxicity.

Institutional Capability and Authority

As stated above, the Federal government has the potential legal authority to use taxes as
apolicy tool for influencing private-sector behavior. Some environmental statutes, specifically
the recently amended Clean Air Act, and less so the Clean Water Act, aso contain varying
degrees of encouragement or limitations on use of market-type approaches. Beyond the legal
question, Federal, State, and local governments would likely require additional resources,
experience, and capabilities to structure, manage, and enforce certain types of market-based
approaches.

Specifically, capabilities would be needed to structure and facilitate market-type
transactionswhileavoiding the chilling effect of excessiveregulations, oversight, and third party
intervention. Monitoring systems, inter jurisdictional coordination, enforcement authority and
capability, technical analytic staffs, among other resourceswoul d beimportant in supporting less
centralized, market-oriented management systems.
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Market | mperfections

The potential for trading overcontrol of pollution or credits to facilitate environmental
management requires well organized markets for trading. If buyers and sellers are few,
informationislimited, property rightsarenot well-defined, transaction rulesare cumbersomeand
time-consuming, if the public can intervene at multiple pointsin the decision process, or afew
large organi zations can manipul ate avail ability and price of permits, thenthe potential for trading
isunlikely to be redlized or to improve environmental management.

Thus, for pollution or credit trading programs, information and exchange mechanisms
(public or private) would need to evolve quickly to help bring interested parties together. In
many situations, responsible agencies would have to have the capability to monitor market
development and to deal with possible problems of market dominance by very large
organizations or other serious noncompetitive actions.

Regional Definitions and Boundaries

A difficult problem for many of the incentive options is inequities at jurisdictional
boundaries, though this problem also holds for many current environmental regulations. For
example, if input taxes on polluting substances were used, strong incentives exist for avoiding
the cost by doing business in neighboring jurisdictions not using similar programs. Differences
in administrative and legal requirements across jurisdictional lines may also reduce the appeal
and potentials of some of these approaches.

Compliance Versus Abatement Costs

Oneof themajor concernswith some of these approachesisthe cost burden on companies.
Systemsthat involve government auctioning of tradeable permitsor payment of effluent charges
particularly raise this problem.

While auction of permits or pollution taxes theoretically achieve the least cost allocation
of pollution abatement expenditures, companies would also pay for the market costs of permits
or pay pollution charges on unabated pollution. This money is paid to the government and is
considered a transfer within society from a social or economic perspective. However, for
companies the combination of spending on pollution abatement as well as permits or effluent
taxes is usualy more costly than meeting the requirements for uniform treatment
Understandably, options having this result are vigorously opposed by industry.

Cross-Media Effects

Raising the cost of one means of waste disposal or disposal of one particular pollutant can
often result in diversion of pollutantsto other untaxed or uncontrolled environmental media. As
with current regulatory systems, anything lessthan acomprehensive approach, particularly with
toxic or hazardous substances, invites diversion to other media or even illegal dumping.
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INSTITUTIONAL CONSIDERATIONSIN IMPLEMENTATION

Thebeginning of market-based approachesto environmental protectioninthe United States
isaccompanied by agrowing number of proposalsfor greater use of these types of policy toals.
Such options are now solidly on the environmental agenda, even though they face significant
institutional and practical obstaclesto early or easy application. The challenge to adoption of
such techniques is the extent to which these mechanisms can be at odds with other important
imperatives, authorities, jurisdictions, and practical implementation and management needs.

THE ROLE FOR MARKET APPROACHESIN A REGULATORY CONTEXT

The extent to which market-based mechanisms might ultimately become a major feature
of environmental management policy issubject to awiderange of debate. Such mechanismsdo,
however, offer a pragmatic vehicle for accomplishing several things effectively, either as a
supplement to prescriptive regulatory systems or as freestanding systems. These systems offer
at least the following general features which can allow for incremental refinementsin existing
environment and resource management systems:

. Regulatory Efficiencies- Introduction of flexibility in meeting somefacility emission
standards or regional ambient quality standards resulting inlower direct compliance
costs or lower indirect costs due to a less cumbersome compliance process;

. Phase out or Phase Down Mechanisms - Introduction of flexibility and cost savings
in meeting a national or regiona pollution constraint where trading of emission
sources does not create local violation of health-based standards;

* A Wayfor Internalizing External Costs- Signalling asocietal desirefor reductionin
the overal consumption of environmentally damaging substances or activities by
raising their coststotheuser in situationswhere other formsof environmental control
areimpractical, too costly, lesseffective, or counter to other valuessuch asindividual
freedoms. Taxing cigarettes or acohol are casesin point at apersonal level. Part of
the motivation for agasoline tax seemsto fall in this category.

Not unrelated to these features is the potential for revenue to pay for environmental

protection efforts or to serve other fiscal needs.

Thepossibilitiesfor lesscostly or moreeffective environmental management from adopting
these types of innovations are widely argued and illustrated in academic and other policy
literature. What is less often examined are the issues for implementation within both the
legislative process and the institutional constraints of the Federal system. This section looks at
general implementation issues for three generic approaches and their variations. It also briefly
reviews other market- conditioning mechanisms such as information requirements, liability
assignment, best management practices, and pricing polices.

The approaches include:

1) Taxing pollution, polluting activities, or polluting inputs;
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2)  Allowing businessesto tradeaset amount of pollution or other constraint on business
activity (a fixed amount of sulfur dioxide emissions, recycled paper content in
newsprint, etc.) among themselves in order to achieve gains from trade and thus
achieve lower compliance costs,

3)  Usingadeposit-refund mechanismto createincentivesto recycleor properly dispose
of containers, and some hazardous substances or contaminated equipment;

4)  Changing how individuals and businesses approach market transactions that may
affect the environment by increasing available information, by internalizing risks
through liability assignment, by pricing policies, and by means such as contracts or
other types of agreements.

TAXING POLLUTION

The concept of taxing pollutionissimple. The political and management reality of "pure”
pollution taxes, however, is far from simple. Indeed, the pragmatic side of pollution taxes
suggests only limited circumstances where convergent interests, policy needs, and institutional
capability may make some variation of this approach a part of environmental management. %
Asdiscussed below, it isthe variations on the theme that may hold more policy interest than the
conceptual case proposed by some.

The General Case

Pollution damagesimportant human values (health, aesthetics, materials, or thefunctioning
of ecosystemsindirectly necessary for humanwelfare). Thus, not al of the costs (both monetary
and nonmonetary) of polluting activities are reflected in the prices of the respective goods or
service. Thismeansthat damagesto other values could be reduced or avoided if less of thegood
or service were produced, the production or consumption involved more benign technology, or
defensive efforts were made to counter the pollution.

In these circumstances, economists recommend atax on the pollution from the activity or
product which causes damagesto other values so that price signalsthe full social cost to the user
(private cost of production plus monetary value of external damages). Thelevel of thetax is set
so that enough economic units (producers or consumers) modify their various behavior
(consumption, fuel choice, technology, chemical use or design, etc.) to just balance the
incremental value of thereductionin external damagesfrom pollution with theincremental costs
of reduction. Inthisscheme, those who find it cheaper to reduce pollution than pay taxes do so.
They pay taxes on any remaining pollution their activity causes. Those who find it more
expensive to make changes than pay the tax do so and thus continue polluting.

Intheory, atax set at the proper level will result in areduction in pollution where costs of
reduction are balanced with the benefits of such reductions, that is, where incremental costs of
reduction and incremental benefits of reduction are just equal. Such an arrangement implies a
great deal of information on polluting activities, the damages such activitiesmay cause, and how

“'For example, see: U.S. General Accounting Office. Environmental Protection:
Implications of Using Pollution taxes for Supplement Regulation . GAO/RCED-93-13.
Washington, D.C., 1993.
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individuals value those damages. Such information would be used by public authorities to
structure and administer pollution taxes.

Implementing Pollution Taxes

While some countries have used variations of pollution taxesto help manage water quality
for someriver systems, no pollution tax conceived asamethod of balancing incremental control
costswithincremental social benefits has been attempted to date. Therearegood reasonsfor this
and include the following considerations:

Credibility of Information

Estimates of monetary benefits necessary to justify tax levels cannot be developed in a
practical and systematically defendable way. Economists have methods for estimating
willingness to pay to reduce pollution, but such methods are experimental at best and not
operational in terms of governmental obligations for protecting public health and other
environmental values. Thus, there is no publicly acceptable way to measure the monetary
benefits of most forms of pollution reduction that would allow defendable methods for setting
atax. Instead, wheretaxes have been proposed as an alternative to direct regulation, it has been
more aong the lines of how high should a tax be to induce incremental expenditures by
industriesin order to achieve adesired reduction in pollution with the tax.

Limited Applicability

The type of pollutants for which optimal taxes are usually proposed tend to be those that
do not havelong term or irreversible human or environmental consequences. The standard case
is organic forms of water pollution which can be assimilated and broken down by normal
bacterial processes. Themorecomplex pollution problems, however, relateto certain toxicsand
pesticideswhich arelong lasting, bioaccumulate and cyclein the environment. These pollutants
have diffuseand often hard to understand consequences, which often show up firstinaguatic and
related ecosystems. Using optimal taxes to manage the myriad compounds that are potentially
damaging presupposesimmense analytical, monitoring and enforcement capability whichisnot
currently the case.

Use of Tax Revenues

Thedisposition of revenuesfrom taxes on pollution raises several difficult practical issues.
If pollutionistaxed in someway (pollutants, inputs, activity) to bring about itsoverall reduction,
three questions arise. First, who receivesthe revenue? Second, what happens as revenue from
the tax declines as pollution declines?; i.e., what happens to the revenue base? Third, how are
taxes adjusted for inflation to keep the economic incentive constant in real terms? While these
guestions can be easily answered in concept, answerswithin the Federal system pose significant
problems. Interests affected by taxestypicaly like to see benefits from such taxes, for example
the highway gasoline tax going for highway construction. Answers aso affect the
macroeconomic impacts of such taxes.

Data Availability
Taxing pollution assumestheavailability of comprehensiveand precise monitoring systems

which do not currently exist and would be expensivetoinstall, maintain, and verify. Unless self
reporting isused or morereadily measurableentitiessuch asinputs (for example, high sulfur coal
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rather than sulfur emissions) are taxed, taxes would require expensive monitoring in order to
ensure accurate reporting.

Other Ways of Using Taxes

Accepting the practical difficulties of using taxes to precisely manage environmental
quality on alocation specific-basis, there are other roles that taxes, charges, or fees can play.

Fees already serve as a basis for partial or complete financing of some environmental
protection programs. Feesare levied on regulated entities to recover some or all of the costs of
administering Federal, State, or local environmental protection programs. Thelevel of feesmust
reflect the cost of administrative services performed meaning that fees seldom will provide any
strong incentive for reducing pollution beyond the regulatory reguirements.

Between the financing of environmental protection programs with fees and the precise
taxing of pollution to achieve an essentially unknowable optimal reduction probably liesamore
pragmatic rolefor taxesinimplementing already determined social goals. Thisroleevolvesfrom
using taxesto implement apolicy for which aconsensus on achieving aspecific reduction target
hasbeen obtained. For example, theacid rain control program could have had atax imposed that
achieved a 10 million ton reduction in SO,, but a permit program was chosen instead.

The use of taxesin these circumstances may have several purposes not necessarily related
to environmental protection but possibly modifying behavior sufficiently to produce some
reduction in polluting activity. Such taxesmay raise general or dedicated revenue, send asignal
on level of consumption, possibly be used to offset other revenue sources, or serve other
purposes such as capture of windfall gainswhere other environmental regulationsaredriving up
product prices.

The tax on chlorofluorocarbons (CFCs) and proposals for an increase in the Federal
gasolinetax are primary examples of how taxesare or could be applied as part of broader policy
packages. In the case of CFCs, the tax adds incentive to find substitutes and speed phase-out,
but most observers seeits imposition as much as away to capture some of the price runup due
to phase-out and to raise revenue. Proposalsfor largeincreasesin the gasolinetax are packaged
with any number of motivations including deficit reduction; increased energy security through
reduced consumption of oil andlong runincentivestoincrease equipment efficiency; asageneral
premium to signal the social costs of auto useincluding air pollution, congestion, and accidents;
and as an incentive to shift toward alternative fuels, among others.

A tax on carbon dioxide or more precisely, atax on carbon content of fuel, has also been
proposed as one possible response to forthcoming treaty commitments by the United States on
global climate change. Thelevel of such atax would not be set based on an unknowable value
of marginal damages from future climate change. Rather, atarget for reduction would need to
be related to incremental costs of reduction and the tax set at the incremental reduction cost. A
large amount of revenue would be raised which opensthe possibility of offsetting other taxes or
spending areas so as to minimize the immediate economic impact. The Clinton Administration
and the Rio Declaration at the 1992 Earth Summit have committed the country to stabilization
of greenhouse gases at 1990 levels by the year 2000. A carbon equivalent tax could be set at the
marginal cost of achieving that policy goal. Other possibilities for energy-based taxes related
to climate change include a tax on Btu content of fuel, which shiftstheinitial costs away from
fuels such as coal and may spread the distributional consequences.
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In contrast to a precise pollution tax based on balancing regional environmental benefits
and control costs, abroad based tax serving multiple objectivesislikely to have widespread and
highly visible equity or distributional consequences. To the extent that such taxes have
environmental purposes, the objective isto affect levels of consumption and possibly long run
technology or product design and function. In most cases, making consumption more expensive
will disproportionately burden lower income individuals. Opposition to ageneralized gasoline
tax is partially along these lines. Aswith all taxes, somerrelief to lower income individuals can
berealized through refundabl e creditsor meanstests, though theadministrative burdenincreases.
Proposed gasoline taxes fall into this category. Impacts from a carbon tax would be more
concentrated initially on coal producing regions, rail transportation, and coal using utilitiesin
terms of income and employment loss. The tax would also quickly be reflected in the rates of
coal-consuming electricity utilities, currently about sixty percent of total electric generation.

TRADING OF POLLUTION REDUCTION OR OTHER RESOURCE
MANAGEMENT CONSTRAINTS

Another way to potentially reduce the costs of achieving environmental standards or other
resource management constraintsis to allow regulated sources to trade the location and nature
of compliance among themselves. This is aready done to some degree through EPA's air
emissionstrading program and isacentral feature of the acid rain control provisionsof the 1990
Clean Air Act Amendments.

Thistypeof mechanismisusually applicable only wherethe pollutant mixesuniformly and
isdamaging over abroad geographical area. Under those circumstances, the point of control is
lessimportant than is putting a limit on the total amount of pollution. Aslong aslocal health-
based standards are met, where in the region pollution is reduced is not important to overall
regional environmental quality.

The General Case

As with taxes, the economic logic of tradeable over control of pollution (or other
compliance obligations like recycled material content) within abinding limit on total emissions
iscompelling. If reductions can be concentrated at those sources with the lowest costs, the total
economic cost will be less than if sources with differing costs are required to achieve equal
reductions. Thisleast cost outcome is possible if each source is required to control damaging
activity at the specified rate of reduction, but then allowed to sell over control to or buy over
control from other enterprises. For those with low (incremental) costs of reduction, it paysto
over control and sell the excess reduction to enterprises that have high (incremental) costs, who
then are allowed to continue emitting pollutants. The end result is control at the required total
level of reduction. If site specific shiftsin the source of damaging activity is not an issue, this
type of mechanism can be a cost-effective way to meet a variety of environmental and natural
resource management goals.
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Implementing Tradeable Pollution or Other Compliance Requirements

Implementing any tradeable pollution system requires consideration of several important
institutional needs. Theseinclude:

Protecting Private Transactions

For there to be a market for pollution or other compliance over control, there has to be
security of underlying private obligations. This leads to two very strong necessary conditions
for development of atrading system. First, over control isessentially an investment and as such
must be viewed as "property" that belongs to the investing enterprise if there is to be any
reasonable incentive for trading. Government recognition and protection of that property is
essential for markets to develop. Second, government can facilitate market development by
minimizing the transactions costs of trading. The less encumbered with oversight and potential
vetoes by government authorities or other parties, the more likely that trading and cost saving
potentials will be realized.®

Meeting Public Purposes

On the other side of the coin, there also has to be accountability for the public purpose
being served. Thus, most "open-market” trading systems would have to be monitored and
regulated possibly morethan traditional technology or performance-based command and control
systems.®

Thislevel of information is necessary in order to verify that over control has occurred and
can be sold to other emission sources or third parties (for example brokers or middiemen).
Advancesin technology may makethisfeaturelesscostly over time and there are surrogate ways
for estimating how much control is achieved. Nonetheless, operation of a trading system
necessarily must be information intensive if authorities are to meet statutorily mandated goals.

While voluntary reporting of reductions and trades is possible, it may invite bogus
transactions and program failure. Any voluntary reporting system would require consistent
random auditing or monitoring to verify reported transactions. Such a system might also invite
lawsuitsfrom environmental groups challenging lack of progressor performanceby responsible
State or local implementing agencies.

“For an excellent discussion of the transactions and enforcement i ssues facing these types of
trading programs see: Dwyer, John P. The Use of Market Incentives in Controlling Air
Pollution: California's Marketable Permits Program. Ecology Law Quarterly. Vol. 20, No.
1, 1993. pp. 103-117.

“Implementation of the sulfur dioxide allowance trading system under the 1990 Clean Air
Act Amendments may have annual costs other than direct compliance between of $1 to $1.5
billion which is 15 to 25 percent of estimated annual compliance costs. These noncompliance
costs include the mandated continuous emissions monitors for all regulated sources as well as
other transactions and tracking costs, permit fees, and various sales costs. For afull discussion
of theseissuessee: U.S. Library of Congress. Congressional Research Service.lmplementing
O, Allowance Trading: Implications of Transaction Costs and Taxes. Report No. 93-313
ENR, by Larry B. Parker and Donald W. Keifer. Washington, 1993.
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Achieving Equity

Implementing a trading system on top of existing command and control systems raises
challenges as to how much credit each entity should receive for past efforts. Inequities arise
quickly where differing degrees of control have been previously achieved. Giving each source
a percentage of itsremaining emissionsisinherently unfair to those who have already invested
in control, or who have very modern facilitieswith low emissions by design. Thefairest system
probably involvesdistributing emissionrightsin proportion to pre-control emissionslevels. This
coversthesituation where sources have made equipment or fuel changesand are cleaner than the
new requirements becauseit givesthem over control to sell. It still leaves an inequity when new
low-pollution technology has been built into an industria system for a variety of reasons, the
source has no pre-control baseline, and is cleaner than the new standards require. Sourcesin
such situations could be forced to buy emissions rights to expand operations when they are
already cleaner than any other source.

Thus, implementing emission trading systems requires political decisions and regulatory
machinery not unlike current programs. Title IV of the 1990 Clean Air Act Amendments
establishing the sulfur dioxide allowance trading system for coal-burning electric utilities
illustratesthis concern. Passage required complex allocation systemsto accommodate concerns
over regional cost burdens and equity aswell as operational flexibility. Some of the allocation
formulasreflect site-specific concerns (e.g., local politics). Thisasyet untested national trading
system, however, may not be arepresentativetest sinceit is being implemented within the State-
regulated electric utility system. At aminimum, the oversight of State regulatory commissions
on profit oriented utility activitiesrai ses questions about the degree of innovation and flexibility
the SO, allowance trading mechanism will ultimately show.*

Taxing Profits

If contracting parties agree to an exchange of over control or over compliance, incomeis
generated by the seller and costs are incurred by the buyer. How these buying and selling
transactions are treated for tax purposes by the IRS will have an important bearing on the
strength of the incentive to invest in over control and on the incentive to buy over control as
opposed to controlling to the required standard. If net income generated by selling over control
is taxed at the marginal corporate rate, then the amount of over control forthcoming will be
reduced in total since marginal investmentsin over control must stand arate of return test against
other corporate investments. How over control is achieved may also have abearing on whether
a depreciable asset or an expensable cost is being offered to other parties. If the over control
bought by a purchasing enterprise istreated as a service regardless of the method by which it is
generated, no differential incentiveis created. On the other hand, if over control istreated asa
depreciablecapital expensepurchasedfor itsuseful or physical life, allowed ratesof depreciation
may affect the choicesmade. In particular, allowing afaster write-off than the actual annual use
would create a financial advantage because the early recovery of the investment could shelter
other income from taxes.*

% For adiscussion of experience, pro and con, with the allowance trading system to date see:
U.S. Senate Committee on Environment and Public Works. Three Years Later: Report Card
on the 1990 Clean Air Act Amendments. Washington, D.C. November 15, 1993.

%See for example: Parker, Larry B. et. al. Clean Air Act Allowance Trading.
(continued...)
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Ways of Using Tradeable Permits or Other Over
Performance on Standards

The contractual nature of pollution trading and the oversight nature of al levels of
government in assuring adherence to environmental requirements, other jurisdictional needs, or
political requirements suggests that trading islikely to be more practical in some circumstances
than others. From experience and trends to date some of these general circumstances may
include the following:

Creating Regional Bubbles

Current air emissions trading mechanisms operate within tightly drawn rules which limit
how and where trades of uniformly mixing air pollutants can take place. Whilethe SO ,
allowance trading system is designed to be national in scope, whether it moves much beyond
bilateral trades under State public utility commission supervision remainsto be seen. Because
over control involves private investment decisions that essentially create property rights and
because the obligation of local and State governments to avoid third party effects caused by
changing thelocation of specific pollution sources, most pollution trading seemslikely to betied
closely inlocation. If thisisthe direction of tradeable pollution contral, itisalogical extension
of the bubble approach now used for individual plants.

Creating Cross-Trading

Cross trades involve buying environmental controls in an activity different from the
pollution source in order to create the right of the buying entity to avoid its own more costly
control expenditures.® Examplesinclude reforestation as CO, offsets or buying up old carsto
reduce urban air pollution rather than controlling stationary sources. Although only alimited
number of cross-trades have been authorized or attempted to date, they are afrequent optionin
proposals ranging from carbon dioxide control to solid waste recycling. Factors which will
probably determine which options have potential for implementation include:

. Unimportance of the specific location of reduction within a control region;

. Ease of verification of compliance, both for public sector purposes and for purposes
of private contractual arrangements;

. Large enough cost differential sto offset additional monitoring and contractual costs
for control outside of the buying entity; and

3(...continued)
Environmental Law. Vol. 21, No. 41, 1991. pp. 2051-2053; and Parker, Larry B. and Kiefer,
Donad W. Implementing SO, Allowance Trading: Implications of Transactions Costs and
Taxes. U.S. Library of Congress. Congressional Research Service. CRS Report 93-313 ENR.
March 1993. pp. 6-8.

%2See for example The U.S. Library of Congress. Congressional Research Service. Coal
Mar ket Effects of CO, Control Strategiesas Embodiedin H.R. 1086 and H.R. 2663. Report
No. 91-883 ENR, by (name redacted), Washington, December, 1991.
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. Lack of other more cost-effective options to meet pollution standards for regulated
sources.

Achieving Cost-Sharing

Tradeable permits can serve to share the cost burden where pollution generation occursin
one area with environmental damages occurring in ageographically different area. The sulfur
dioxide alowance trading mechanism under the Amendments gives regions that would benefit
from reduced acid rain, mainly the Northeast, long run reasons to buy allowances from coal
burning electric utilitiesin the Midwest. Through such financial exchanges, the costs of over
control in the Midwest ultimately may be reduced and the costs of compliance in the Northeast
raised, hel ping to spread thefinancial burden more evenly betweentheregions. However, inthe
near term, there has been no activity along these lines.

Circumstancesfor implementing such broad scale cost sharing may be uniqueto problems
such as acid rain, but that example does point to several general conditions necessary for
successful programs. These include:

*  Asignificant one-way contribution of total pollutioninthereceiving regionfromthe
other region, based on prevailing weather or hydrologic conditions;

. Pollutants or other attributes that are not an immediate threat to human health;

. Emission sources that already operate under permit or could readily be put under
permit systems for the pollutant;

. Relatively similar levels of economic activity between the regions but with
differences in the cost structure for controlling pollution; e.g., large economies of
scalewith low incremental abatement costsfor industry in the generating region and
more diffuse, high incremental cost sources in the receiving region;

* A capontotal damaging activity between thetwo regionsthat is significantly below
current or expected levels due to growth.

Despite the early hopes for the allowance trading program, the initial phase has seen only
ahandful of trades, mainly among Midwest utilities. Thefirst auction of allowancesresultedin
purchases of all alowances offered by the EPA but few takers for alowances offered by
utilities® Thustheideal circumstances|isted above for broad scaleinterregional permit trading
raise some important questions in the operational world of most large scale industrial sectors.

Creating Transitional or Phase-out Efficiencies

Trading of permitsfor industries which must eliminate a substance can ease the transition
and costs. Trading of timing or location of complianceis appropriate where elementswithin the
industry have widely differing phase-out costs. The often-cited example is the phase-down of
lead in gasolineaccomplished through atradeabl elead credit program betweenrefiners. Refiners

% For ageneral discussion of theseissues see: Parker, Larry.  Implementing Acid Rain
Legislation. CRS lIssue Brief 91035. Congressional Research Service. U.S. Library of
Congress. Updated regularly
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who had very high phase-out costs were able to buy credits from refiners who were able to
accelerate the phase-out at alow cost. This type of trading could serve under circumstances
similar to the refinery sector given the following conditions:

»  The potential for or history of cooperation and coordination of some operations
within the industry;

+ Along lead time so that planning for phase-out can be coordinated with other
planning needs;

»  Substantia differencesin production costs and size between firms or plants.
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DEPOSIT/REFUND

Beyond refundable deposits on beverage containers, many have proposed using this
mechanism for certain diffuse pollution sources where return for proper disposal or recyclingis
environmentally important, but hard to achieve through traditional regulatory means.

This type of mechanism is applicable where the item of concern is durable or can be
contained and has some salvage or reuse value. Alternately, some are proposing that strong
incentives be created for recycling or proper disposal of certain types of hazardous materials by
requiring refundable deposits.®*

The General Case

The success in reducing litter through deposit-refunds for beverage containersin several
States demonstratesthe effectivenessfor this mechanism to solve certain types of environmental
problems. Unlike tradeable permits, this mechanism is straight forward in concept and initial
implementation for three reasons. First, the goals and the method are easily understood by the
public. If the deposit islarge enough relative to the purchase price of the product, the user or
others have strong incentives to return containers. Second, once enacted, implementing a
deposit-refund system is largely up to the private sector. While business practices must be
atered and some manufacturing employment may belost, recycling and other transactions jobs
are created under these types of programs. Third, the types of products where thisis applicable
aretypically not adulterated or contaminated by use nor are the containers of high enough value
to induce counterfeiting or large scale fraud in order to capture refunds.

Thus, for standard recyclable products such as beverage containers, the State-by-State
implementation that hasoccurred, by most reportshas not caused major dislocationsin container
manufacturing or disruptions in retail distribution and has therefore been credited with
measurable improvementsin litter problems and increased levels of recycling.

Implementing Deposit Refund Systems

Extending deposit-refund systems to materials other than beverage containers, as some
propose, raises severa practical challenges. The severity of these challenges pose depends on
the type of product or material under consideration, and in particular, the engineering and
material requirementsfor either recycling or disposing of reclaimed materials. Though each area
has its own unique concerns, several implementing issues hold to varying degreesfor al of the
various candidates for deposit and refunds. These include:

% For example see: Macauley, Molly K. et. al. Using Economic Incentives to Regulate
Toxic Substances. Resources for the Future. Washington, D.C. 1992.
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Durability

The durability or containability of the item or material - The lower the additional effort
(expensesand labor or personal time) to store, collect, handle, transport, and reprocessor dispose
of the material, the more attractive this mechanism becomes. Beverage containers would be at
one end of a continuum with some hazardous chemicals at the other. In between are problem
items such as batteries, tires, and pesticide containers to name current examples.

Cost-Competitive Recycling

The existence of, or strong potential for, cost-competitive recycling - The greater the
existing infrastructure for using or reprocessing the product or material, the more the
fundamental economics will drive implementation. Deposit refund coupled with marketable
recycling quotas could provide double incentives in some situations as would deposit-refund
coupled with a product tax on new materials.

Existing Information Systems

The existence of well-devel oped information management and tracking systemsto which
deposit-refund information needs can be easily added - The more fully developed product
information is, the less disruptive additional record keeping is likely to be, making that part of
implementation less costly.

Economies of Scale

Theexistence of economies of scalein treatment and disposal of hazardousmaterials- The
greater the cost-economies that can be captured through centralized treatment, the more likely
amarket-based deposit-refund approach would be attractive compared to other more restrictive
control programs.

Ease of Verification

The capability to distinguish on a cost-effective basis qualifying returns from counterfeits
in order to avoid exploitation of the system. Thisisparticularly necessary where hard-to-analyze
hazardouswaste would beinvolved or whereimportsfrom other jurisdictions or countries could
be used to capture refund monies.

Strength of Monetary and Nonmonetary I ncentives

The inconvenience issues in deposit-refund systems can be a greater issue for users than
the need to pay deposits - While deposit-refund systems may appear as a cost-effective way to
achieve sometypes of environmental management objectives, time costs and inconveniencefor
those affected must also be considered in any comprehensive appraisal. The acceptance and
success of any systems that rely on voluntary compliance will likely depend on three factors:

. The size of the deposit relative to the value of the product; the larger the deposit, the
greater thelikely rate of redemption by either initial purchasersor secondary markets
that collect and return for income purposes,

. The size of expensesincurred in storing and returning containers;
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. The degree of inconvenience and time incurred (including disruption of normal
routines; time needed to collect, clean, handle, and transport containers; intrusion on
storage and space management needs of homes and businesses; and administrative
and record keeping changes that may be at odds with existing practices).

Ways of Using Deposit-Refund

A number of proposalsfor using deposit-refund suggest the potentialsfor this mechanism
and asoillustrate the challengesto effectiveimplementation. Applications discussed in several
recent studies include lead acid batteries, lubricating oil, industrial solvents, and pesticide
containersamong others. The major motivation behind deposit-refund proposalsfor thesetypes
of productsislocal environmental management problems that current disposal practices may
pose, in particular significant contributions to nonpoint source water pollution and solid waste
management. Because the types of activities contributing to these environmental problemsare
diffuse and numerous, the reach of traditional regulatory tools is often limited or unduly
burdensome, leading some to advocate market-based approaches such as deposit-refund. The
few operational examplesof thesetypesof mechanismsand several proposed optionsallow some
general observationsabout circumstancesfor possible application of thesetools. Theseexamples
are discussed in detail later in the report and general cases are discussed here.

High Volume Nonhazardous Materials with Recycling Potential Beyond beverage containers,
there may be other household containers which consumers could conveniently bring back to a
retail outlet and which might have the potential for a deposit-refund approach. Since most non
beverage containers are not associated with littering problems, use of this approach would be a
way to accelerate the rate of recycling for potentially valuable materials. In practice, use of this
tool would probably only be practical at a State or national level as a supplement to reduce
demands on landfill or other disposal capacity.

Highly Toxic Low Volume Materials with High Treatment Costs

Many of the proposals for extending deposit-refund deal with categories of chemicalsthat
pose special disposal problems. Such chemicals may be treated most efficiently in large
sophisticated disposal systems requiring economies of scalein order to be cost-effective. Short
of mandating use of such facilities by regulated industries, alessintrusive way of increasing the
control on special types of toxic chemicals could beto requirelarge deposits at the point of sale.
These depositswould be refunded upon return of certifiable spent chemicals or their byproducts
to a regional disposal facility. Such chemicals would have to be used in reasonably closed
industrial processes or be readily managed for final containerization and return to a disposal
facility. Verification of purchase would be necessary to avoid problems of counterfeit returns.

Contaminated Products or Equipment With High Disposal Costs

Similar to the above, products such as used lead acid batteries, other electrical equipment,
and contaminated containers are being or could be included in deposit-refund systems. These
products often pose landfill and other disposal problems and are hard to regulate because the
products are so widely used. In contrast to counterfeiting issuesfor containerized toxics, akey
issue for thistypeistheincentivefor theft if the deposit istoo high relative to the product price.
This potential raises the need for accurate documentation which in turn increases the
inconvenience cost to participants. Also challenging are the product handling concerns where
consumers may be disinclined to transport used equipment very far, necessitating numerous
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pickup points. Final disposal of such contaminated productsimpliestreatment capability aswith
the above example.

Widely Used Substances with No Acceptable On-site Disposal Methods

Used motor oil isthe main examplein this category. Thistype of approach could be used
for high-volume substancesthat are used in equipment but not consumed in the process; that are
potentially harmful to the environment; and that are prone to widespread improper disposal to
land, water, or air. Chlorofluorocarbonsused in cooling equipment would bean example. While
deposit refund could be one tool for bringing improper CFC disposal under control, phase-out
and product taxation are the methods Congress has chosen for dealing with this area.

Major challenges for this use of deposit-refund, both for used motor oil and any other
proposed substances, exist both at the user end and inthe ultimate market for reuseand recycling.
Attheuser end, unlessthe depositislarge, theinconvenience of collection, storage, and transport
to areceiving station may work against significant compliance. As with other deposit-refund
substances, final use depends on the physica recycling potential, market conditions for such
materials, in particular price relative to virgin materials, and the degree of contamination of the
materials which may render them useless or reguire an extensive infrastructure for processing.

OTHER MARKET STRENGTHENING ACTIONS

Beyond proposed market-based mechanisms such as those above, Federd and State
governments have strengthened information and liability requirements for certain products and
disposal activities in order to improve environmental management. Also, education on best
management practices can be a cost-effective way of improving resource management.

Specific examples of these moretraditional methodsfor guiding profit-oriented economic
activity towards more broadly desirable outcomes are described at various points later in the
report. Some general issues of implementation are identified briefly below.

Information

A traditional role played by government is the provision of information to in order to
inform and ideally improve consumer and business decision-making. Provision of avariety of
economic statisticsis an obvious example. A century of support to farm management through
Federa extension servicesis another.

By giving consumers, businesses, and organized interest groups more accurate information
about products or activitiesthat affect the environment or human health, both the private sector
and the political processideally can make better informed decisions. Thistype of government
activity istypically undertaken on the premise that somekinds of broadly beneficial information
is apublic good which profit-oriented enterprises do not provide because full costs cannot be
recovered or because it may be counter to their commercial interests.

Inthe environmental area, government isinvolved in both education aswell as mandatory
disclosure of varioustypes of use, disposal, or resource-statusinformation accompanying either
products, processes, chemicals, or sometimes asset sales. Both the Federal and State
governments have passed laws broadening industry information disclosure requirements. For
example, Section 313 of Title 11 of the Superfund Amendments and Reauthorization Act (P.L.
99-499) requires manufacturers and users of toxic chemicals to provide detailed information to
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the public on the amounts of such chemicals stored on-site and released to the environment.
Proposition 65in Californiaby direct voter initiative usesmandatory information provisionaong
with regulation to help reduce an individua's exposure to potentially harmful substances. New
Jersey's Environmental Cleanup Responsibility Act requires facilities dealing with hazardous
wastes to either verify sites are clean or submit a cleanup plan to the State when the property is
sold or transferred.

In mandating information disclosure, several implementation issues bear on the efficacy
of such requirements and the impacts they may have on business and consumer decisions.

Factors that may affect the usefulness of additional publicly available information can
include:

. The complexity of the subject, particularly where significant scientific uncertainty
existsmaking risk or hazard characterizations difficult and time-consuming for users
to interpret;

. The potential for abuse of such information for political purposes, causing damage
to product or business reputations; and

. The credibility of the information source.
Factors that may affect business and consumer decisions can include:

*  Thecost of producing reliable information on health or environmental risks from
products or substances,

. Therisk to businessfrom disclosure of trade or competitively-sensitiveinformation;

. Theincreased awarenessof communitiesto potential risksand adverseenvironmental
effectswhich may increase the effect of moral suasion or public pressure on business
decision-making.

On the latter point, according to some in industry, mandatory information disclosure
provisions may be a more powerful force for inducing changes in some industry practices than
any of the current trading or tax mechanisms. This perception is reinforced by arecent study
suggesting that the SARA Title 111 disclosure requirements are a strong force for industries to
improve their management of hazardous chemicals.3>%

Liability Assignment
The establishment of liability rules acts as an explicit incentive to businesses (or

individuals) to modify their operationsor behavior in order to avoid paying judgementsto parties
who may be damaged asaresult of failuresto meet standards or other regulations. Thistool has

®Carlin, Alan. Op. Cit. p 6-5.

%For the industry study see: Baram, Michael S., Dillon, Patricia S., and Ruffle, Betsy.
Managing Chemical Risks: Corporate Response to Sara Titlelll.  The Center for
Environmental Management, Tufts University. May 1990.



CRS-48

been used extensively for disposers of hazardous chemicals under the financial responsibility
provisions of both Superfund and the Resource Conservation and Recovery Act. At the State
level, an exampleis Connecticut's 1982 Potable Drinking Water law which followsthe principle
of strict liability for groundwater contamination.

While thistool has been used aggressively in recent years, it typically does not require the
innovation and institution building that the mechanisms described above do. Assuch, liability
assignments impose contingent costs on businesses in order to induce behavioral changes to
avoid such costs. Liability assignment can thus serve as an aternative to more direct
intervention.

Theimplementationissuesin liability assignment are complex and the subject of extensive
analysisin thelegal and economic professions. General issuesin implementation may include:

. How favorable the conditions are for a commercial insurance market to develop in
order for regulated businessesto balance risk minimization with affordablefinancial
protection in the event of an accident. In particular, thin markets with limited risk
experience may limit the availability of commercia insurance, which would create
especially difficult compliance problems for smaller businesses which cannot self-
insure.

. How much the liability exposure is to financial risks beyond financially feasible
preventive and insurance capabilities;

. How targeted the liahility assignment is to aspects of a business which will produce
improvements in environmental management;

. How detectable violations of standards are that would trigger enforcement and
liability obligations.

Best Management Practices

One other market-conditioning tool is best management practices, used most often in
conjunction with farm programs. These are attempts to educate users on operational practices
that minimize wastage and that promote broader land use or environmental benefits. Some
environmental management issues - particularly in the area of nonpoint source water pollution
related to fertilizers, toxics, and pesticides - stem, in part, from relatively low input costs
compared to the value added by their use. Under circumstances where labor is expensive and
such inputs are cheap, there is little incentive to manage the use of such substances precisely.
Thisis particularly the case if such changes increase labor costs and competitors do not follow
suit. Ideally, education on best management practices can produce operational savingsthat more
than offset additional costs or inconvenience of such changes. Without that incentive,
operational changesthat reduce the use of environmentally harmful substancesor that alter other
operational practices are not likely to be accepted voluntarily.
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CURRENT U.S. APPROACHES

Experience with market based programs to this point reflects efforts to fit practical
approachesto evolving environmental and natural resource management problems. Most current
environmental protection policy, as reflected in the main Federal laws, is based foremost on
protection of public health; on use of existing administrative structures and facility permitting
processes; on predictability in implementation; and on reasonable consistency of effort for
similar classes of regulated entities.

There are any number of ways to classify the various current market-type approaches.
However, the public-sector management perspective described previoudly offers a framework
that bears on what has ultimately been authorized by Congress and implemented by the
responsible agencies. Current market-based programs are grouped here by thefollowing policy
objectives:

»  Achieving Regional/Local Regulatory Efficiency;

. Meeting National Pollution Reduction or Phase-Out Requirements Through Trading;
and,

. Internalizing Social Costs Through Nonregulatory Means.

ACHIEVING REGIONAL/LOCAL REGULATORY EFFICIENCY

Examples in this category include various refinements to the implementing regulations
under the Clean Air and Clean Water Acts. These refinements serve to ease the burden on
industry by increasing theflexibility of compliance. The Environmental Protection Agency'sair
emissions trading program is the most often cited-example in the U.S. In the water area,
programs for the Fox River in Wisconsin and Dillon Reservoir in Colorado have been
established.

Emissions Trading Program

Withinthecommand-and-control structureof the Clean Air Act (CAA), EPA hasattempted
over theyearstointroduce someflexibility to theimplementation process. Before passage of the
1990 Amendments, EPA devel oped four market-based schemesto assist pollutersin meeting the
requirements of the CAA at less cost. These are referred to as offsets, bubbles, banking, and
netting.

. Offsets. The offset policy resulted from the pending failure of many regions to
achieve the National Ambient Air Quality Standards (NAAQS) by 1977. In 1976,
EPA, faced with the prospect of placing a construction ban on new sources in
nonattainment areas, proposed to allow new sourcesto belocated in anonattainment
area if the new sourcesinstalled Best Available Control Technology (BACT) and
obtained offsetsfrom other facilitiesin the areaso that the area's aggregate emissions
of the offending pollutant declined. In effect, the policy reduces pollution at existing
sources by making the owners of prospective new facilities pay for the reduction.
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Placing the cost burden on new clean facilities rather than on existing sourceswhich
are polluting is one criticism of the offset policy. By making new facilities more
expensive, modernization and technological advancement is impeded. In this
manner, the offset policy does not reverse the regulatory system'’s bias against new
sources as manifested in the New Source Performance Standards (NSPS).

Bubbling. In 1979, EPA proposed a bubble scheme. Bubbling permits a facility
with multiple emission sources to sum those sources and treat them as a single
source. Hence, the owners are free to achieve necessary reductions at any
combination of the facility's emission sources as long as the aggregate reduction is
achieved. The bubble is generaly applicable only to existing sources, and no
interpollutant bubbling is allowed. (Proposals to expand bubbles, for example
between plants or between new and old sources, are highly controversial.)

Banking. In 1979, EPA promulgated regulations to bring the offset policy in
conformity with the 1977 Amendments. A third emissionstrading scheme, banking,
was included in the regulations. Banking permits an emission source to save or
"bank" any emission reductions that were in excess of its regulatory reguirement.
These banked reductions, called emission reduction credits, can be used by the
facility at a later date, or sold. In permitting the buying and selling of emission
reduction credits, banking facilitates the use of thefirst two trading schemes--offsets
and bubbles.

Previoustothe 1977 Amendments, EPA attemptsto introduce banking weredeclared
illegal; confiscation of emission reduction credits not used immediately was
considered a more rapid means of achieving the National Ambient Air Quality
Standards (NAAQS). The specific guidance given areas by the 1977 Amendments
was declared compatible with banking.

Bankingisimportant becauseit providesamechanismfor pollutersto effectively use
the offset and bubbling schemes discussed above. Also, banking provides some
incentiveto "overcontrol"; that is, to control emissions more than the minimum legal
requirement. Opponents of banking feel that, in a nonattainment area, maximum
reductions should bemandated until complianceisachieved. Therefore, thereshould
be no excess reductions to bank.

Netting. Most analyses of trading schemesindicate that netting has resulted in the
greatest cost saving to industry. Netting began in 1974 and permits an existing
source to undergo a major modification without invoking the NSPS requirement if
thefacility's aggregate emissions do not increase. Since under NSPS, new or major
modified sources must meet stringent requirements, netting's ability to reduce a
potentially significant control cost can result in significant savings to a facility's
owner.
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Thedevel opment and implementation of trading schemesinthe U.S. havehad arocky road
for avariety of reasons.*” The Clean Air Act is focused on protecting human health with an
adequate margin of safety, and achieving this goal as rapidly as possible. The Act's primary
concession to economics is only requiring NSPS uniformly for new sources, and not requiring
such stringent controls on existing sources in attainment areas.

In some highly polluted aress, these health standards require very substantial pollutant
reductionswhich, coupled with thetight deadlines, leavelittleroomfor flexibility, and, therefore,
involvethegreatest cost. It could be argued that, in nonattainment areas, if additional reductions
can be found at a source to offset emissions at another source, then the first source should be
required to meet that lower emission level and no offset granted; the urgency of the problem
requires maximum reductions. Indeed, the courts used variations on this argument to prevent
bubbling and netting in nonattainment areas previous to the 1977 Amendments.

A summary of emission trading activity is shown in table 3. Asindicated, netting has
provided the bulk of estimated cost savings resulting from the various trading schemes. Thisis
not surprising because, by netting, a facility is avoiding NSPS--generally the most expensive
control method--compared with obtaining reductions from existing sources which could use
means other than NSPS to achieve reductions.

Offset Experience in Southern California

Southern California is often cited as having the most well developed emissions trading
market under the offsets program. As noted by Dwyer, however, only asmall number of firms
completed trades with each other annually and such trades have been only a small part of
stationary source control programs.® The Southern California experience is instructive for
understanding what may facilitate or hinder effectiveimplementation of thesetypesof programs.

3"For example for a criticism of the experience with EPA's bubble program see: Doniger,
David D. The Dark Sde of the Bubble. The Environmental Forum. July, 1985. Also aseries
of opposing views on emissions trading in the March 1986 Environmental Forum (pp. 28-34).

®Dwyer, John P. The Use of Market Incentivesin Controlling Air Pollution: California's
Marketable Permits Program. Ecology Law Quarterly. Vol. 20, No. 1, 1993. p. 108.
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Table 3. Summary of Emissions Trading Activity”

Estimated Number of
Internal External Estimated Cost Savings
Scheme Transactions Transactions (Millions$)
Netting 5,000-12,000 0 Permit Costs: $25-$300
Control Cost: $500-$12,000

Offsets 1,800 200 0
Bubbles:

Federal 40 2 $300

State 89 0 $135
Banking <100 <20 Small

"Covering the mid-1970s through the mid-1980s

Source: Datafrom Hahn and Hester, 1986.

IN1976, the South Coast Air Quality Management District (SCAQMD) enacted Regulation
XI1 to require review of new stationary sources of air pollution. Emission reduction credits
(ERCs) were granted to companiesthat could prove real, permanent, quantifiable, enforceable,
and surplus emission reductions of reactive organic gasses (ROG), commonly known asvolatile
organic compounds (VOCs), and nitrogen oxides (NO,). Originally, Regulation X1l included a
contemporaneous reduction requirement specifying that offsetting credits must be used within
90 daysof being generated. Although thetimeframefor using creditswasrestrictive, therewere
no geographical restrictions on where credits could be traded within the District. Many ERCs
were generated when plants shut down operations. Some were granted for achieving reductions
beyond that which were required by State and Federal standards. Between 1983 and 1990, 59
ERCswereissued tofirmsin the South Coast air basin; 31 were dueto permanent shutdowns and
28 wereissued for process changesthat decreased emissions. During this period, 24 ERCswere
purchased and an additional 15 ERCswere used for offsetting increased emissions by the same
owner's facility.*

District Regulation X11 was amended in June 1990. Asaresult of the amendments, ERC
activity increased. The contemporaneous emission reduction requirement was deleted and new
provisions were added to prevent excessive emissions in any single area from creating "hot
spots' of unhealthy air. The amendments established sensitive zoneswhereincreased emissions
were prohibited, and only allowed trades to downwind areas.

To assist small businesses, SCAQMD created a community bank of ERCs available to
firmsthat require offsets of less than two tons per year. These small air pollution sources may

¥Marketable Permits Program Working Paper #1, South Coast Air Quality Management
District, May 1991, p. 1-4.
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apply for no-cost creditsheld in the community bank. Thebank ispartially funded by emissions
reductions from old shutdowns that were never claimed. Although the bank's deposits are
currently sufficient to cover requestsfor creditsfrom small businesses, itispossiblethat requests
could exceed deposits.

The Federal new sourcereview program now requiresall increasesin emissionsto be offset
by emissions decreases that are 20 percent greater than the corresponding increase (offset
requirementsof 1.2:1). The 1990 anendmentsto the District regulationsrequiredthat all holders
of ERCsreturnthemto SCAQMD for areview of company emissionsrecords. After thereview,
the ERCs were reissued, but often devalued. For example, credits that were granted for
equipment shutdownswerereduced invalue by 80 percent. However, thetotal number of credits
actually increased, because many firms did not know they were €ligible to receive credits.
Creditsrepresenting almost 2,000 tons of air emissions have been traded sinceimplementing the
1990 amendments to the SCAQMD program.®

As discussed later in the report, the increasing sanctions for noncompliance in the 1990
Clean Air Act Amendmentsand its comprehensive permit program appear to have increased the
attractiveness of the emissions market to industry.**  Experience with the offset program, as
Dwyer observes, provides valuable insights for efforts to establish a more effective emissions
trading market in southern California. He notes that the efforts to mix command and control
regulations with emissionstrading in the offset program reduced supply and demand, increased
transactions costs, and increased uncertainty about the security of the "property right” to
overcompliance.*?

Other examples of attempts at regulatory efficiency gains through trading are presented
briefly in the summary discussion and tables below, based on an earlier report by Hahn and
Hester.®®

Direct Discharge Permit Trading

As described in Table 4, this trading system for paper mills and other dischargers in
Wisconsin has been effect since 1981. It initially appeared to hold promise for reducing waste
treatment costs of paper millsand municipal wastewater treatment plantsfor meeting river water
quality standards. However, control costs proved to be lower than expected and with one
exception, no trades have taken place.** Restrictions on trading, the time required to get State
approval, and the uncertain tenure of the discharge rights apparently have all worked against
potential trades among companies.

“OPersonal communication, Tracy Goss, South Coast Air Quality Management District,
February 2, 1993.

“Dwyer, John P. Op. Cit. p. 112.
“2|bid.

“3Hahn, Robert W. and Hester, Gordon L. Marketable Permits: Lessons for Theory and
Practice. Ecology Law Quarterly. Vol. 16, May 1989. pp. 361-406.

“Carlin, Alan. Op. Cit. p. 5-15.
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Point-Nonpoint Sour ces Trading

Two states, Colorado and North Carolina, have established programsfor reducing nutrient
discharges to water supply reservairsin the one case and ariver basin, in the other.

Colorado

In Colorado, two local governments in the Denver area have established programs for
accommodating future economic growth by allowing dischargers of phosphorus loadings with
high treatment coststo "buy" comparable or greater abatement from lower-cost sources, usually
diffuse nonpoint polluters.

Dillon Reservoir. Thistrading system for the Dillon Reservoir in Colorado is designed
to allow point sources credit for reduced phosphorus loadings by paying for reductions in
nonpoint sources. Table 5 describes the features of this program. Rising control costs to meet
strict discharge limits for point sources and substantially lower incremental control costs for
nonpoint sources is the rationale for this trading system. While only a few trades have taken
place to date, the structure of the trading options and cost differences between sources looks
promising for reducing future compliance costs.

Cherry Creek Reservoir. This system started in 1984 by Summit County uses a trading
ratio of 2 to 1 between point and nonpoint sources to provide amargin for new growth. *° As
noted by EPA, slowdownin regional growth and improved treatment efficiencieshave decreased
the need for trades. Interestingly, some discussion of trades between nonpoint sources has
occurred which was not expected as part of the program.

The Tar-Pamlico River Nutrient Strategy (North Carolina)

The newest example of a trading system for water quality control purposes is being
undertaken in the Tar-Pamlico River basin of North Carolina. A nutrient management strategy
is being pursued in this region to address
accelerated eutrophication problems. The goal of the strategy is to implement the concept of
nutrient trading to accomplish an overall reduction in phosphorus and nitrogen by allowing
certain point source dischargers to contribute cost-sharing funds to reduce loadings from
agricultural runoff.

In September 1989 the North CarolinaEnvironmental M anagement Commission classified
the Tar-Pamlico as a nutrient-sensitive water (NSW), based on assessments of low dissolved
oxygen levels, decreased aguatic
vegetation, loss of wetlands, and presence of algal blooms. The Commission subsequently
proposed a number of regulatory steps to improve water quality and recommended a nutrient
reduction goal of 206,000 kilograms per year from point sources discharging into theriver basin.
To alow for anticipated increased flows to wastewater treatment plants in the basin by 1995,
meeting thisreduction goal would haverequired those point sourcesto reduce nutrient discharges
below 1986 levels and incur significant capital and operating expenses in the process.

“Carlin, Op.Cit. p. 5-16.
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Instead, a proposal was developed to alow facilities to achieve the original nutrient
reduction goal by substituting other, more cost-effective measures. In December 1989 the State,
the Environmental Defense Fund, and alocal environmental group entered into apoint-nonpoint
source trading agreement with a coalition of one private and 13 municipa dischargers, the Tar-
Pamlico Basin Association. Under the terms of the agreement, point source dischargersthat are
members of the Association are jointly responsible for meeting a steadily decreasing total
nutrient limit over a five-year period, rather than having individual nutrient permit limits
enforced.

Association membersmay achievethisoverall nutrient limit by reducing their own effluent
levels, by trading individual discharge levels among themselves, or by paying afixed cost ($56
per kilogram) to afund that implements nonpoint source controlsthrough the State'sagricultural
cost-share program. Thefixed cost amount is based on the average nonpoint source control cost
in the Tar-Pamlico area and includes a safety factor of 3:1 for
cropland control measures and 2:1 for confined animal operations.”® A safety factor is
incorporated at least until actual reductions from nonpoint source controls are better quantified.

The major responsibility for implementing the Strategy is assigned to the Association
through three broad requirements. It must:

. Provide funding (approximately $400,000) for the development of a nutrient model
for the river to better define the relationship between nutrient loading and water
quality.

“Hall, John C., Ciannat M. Howett. The Tar-Pamlico Watershed: A Case SudyintheUse
of Pollution Credits Trading to Reduce Point Sour ce Control Costsand Enhance Non-Point
Source Regulation. Undated. 5 p.
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TABLE 4. WATER POLLUTION PERMIT TRADING (FOX RIVER, WISCONSIN)

PURPOSE
¢  Tohelpachievewater quality standardsfor the Fox River, awaterway heavily used for waste disposal by
several dozen paper mills, where required abatement technol ogy had not brought the river up to regional
quality goals

HISTORY
e 1972- Water Pollution Control Act authorized EPA to set standardsfor water quality, with Statesestablishing
permit systems for individual discharges
e 1981- Wisconsin established aprogram to alow point sources of wastes which cause biological oxygen
demand on the Fox River to trade discharge rights

MECHANISM

e Statedischarge permitswhich established theinitial allocation of discharge rights set limitsfor theentire
plant, rather than individual sources within the plant

e Tradingisallowedonlyif thefacility buying therightsisnew, isexpanding production, or cannot meet the
discharge limitsin its permit even with use of the required abatement technol ogy

e Acquiring firm must demonstrate to the State that the additional discharge is needed

e Traded rights must be effective for a minimum of one year and cannot be effective for more than the
remaining term of the sellers discharge permit which is five years

e Fortradestobeapproved, permitsfor both partiesmust bemodified, which can takeaminimum of 175 days.

e Whenpermitsarerenewed, thereisno guaranteethat dischargerightswhich weresoldwill bereassignedto
apermit holder

e  Tradesfor which the solejustification is cost savings are prohibited

RESULTS
e Only onetradehastaken place between apaper mill which shut downitstreatment operation and traded the
discharge permit to amunicipal wastewater treatment facility which then began taking themill'swastewater
e While there has been some interest in trades between mills, no additional exchanges have occurred

CONDITIONS AFFECTING THE PROGRAM
« Differencebetweenlifeof traded permits(maximum of fiveyears) and thenormal lifeof capital investments
in trestment facilities reduces incentives for trading
e Minimum of one year on trades also limits seasonal flexibility further reducing incentives for potential
exchanges
e Lengthy permit process further reduces the value of potentia trades
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TABLE 5. WATER POLLUTION RIGHTS TRADING (DILLION RESERVOIR, COLORADO)

PURPOSE:

e Tohelpreducethecost of abatement and thus achieve greater reduction in phosphorusto the reservoir by
allowing point sources(e.g., municipa treatment plants) to trade di schargesamong themsel vesor a so pay for
reduction of nonpoint sources

e Toadlow the areato avoid treatment capacity constraints on local economic growth

HISTORY

«  Dillon Reservoir wasbecoming eutrophic (overenriched) intheearly el ghtiesdueto dischargesfrom sewage
treatment plants and from nonpoint sources (septic systems and urban runoff)

e Evenif point sources could be reduced to zero, phosphorus from nonpoint sources would still result in
eutrophication

e Thereservoirisboth amajor sourceof water supply for Denver andisal soimportant to Summit County as
part of its recreation-based economy

¢ 1n1984, acodlition of governmentsand privateinterestsadopted aplan requiring that advanced treatment
techniquesbeapplied to point sourcesand that nonpoint sources new after 1984 berequired to usecontrols
to minimize phosphorus waste |oads

e Theplanincluded provisionswhich allow trading of rightsto di scharge phosphorusamong various sources

e Generaly, cost of reductions for nonpoint sources are lower than for point sources (for example, the
incremental cost for removing onepound of phosphorusat awastewater treatment plant in Summit County
is estimated to be $860 compared to $119 for nonpoint sources)

TRADING MECHANISM S

e Point sources are allowed to acquire discharge rightsin excess of the amounts allowed under the plan

e Rightscan be acquired from point sources or from nonpoint sources existing before 1984

e  Tradingratiosarelto 1 for point sourcesand 2to 1 for point sourcesacquiring rightsfrom nonpoint sources
(to provide amargin of safety in light of uncertainty about nonpoint sources controls)

e  Toimplement the "trade" between point and nonpoint sources, point sources agreeto pay for and install
phosphorusreductionsat nonpoint sources, acquiring aproperty right by the credit they get for phosphorus
reduction

RESULTS
¢ Onetradeto dateinvolving a developer paying for sewering of some septic systems
e Wasteload alocationsset inthe 1984 plan have growth marginsfor point sourcesthought to be sufficient
through 1990, after which trading for reductionsfrom nonpoint sourceswill betheonly way to accommodate
future municipa waste loads
e Cost savings are uncertain, but trading will allow continued economic growth

CONDITIONS AFFECTING THE PROGRAM
e Few apparent restrictions on trading, though transaction costs are not yet known
e Along term concern is proper maintenance of measuresinvolved in trades, especially nonpoint source
controls
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. Provide funding ($13.3 million over five years) for implementation of agricultural
Best Management Practices (BMPs). Thisrepresents the amount needed to achieve
the entire nutrient reduction goal by three municipalities (Greenville, Pinetops, and
Rocky Mount) which are expected to expand prior to 1995.

. Provide $150,000 to the State for the Division of Soil and Water Conservation to
administer implementation of the BMPs. The State will enter into contracts with
farmersto carry out designated BMPs.

In addition, dischargers in the Association were required to perform engineering
evauations at their plants to determine operational or minor capital improvements that could
meet desired nutrient levels. Ironicaly, thisinitial step led the Association members to stay
below the State's nutrient limits every year since the agreement was signed by means of making
relatively inexpensive operational changes instead of additional capital investments. Thus,
because the point sources dischargers have been able to reduce their own pollution discharges
atrelatively low cost, they have not yet had aneed to formally tradefor nonpoint source credits.*’
However, asfacility growth occurs, the need for trading islikely to become moreimportant, and
funding has been contributed for the agricultural BMPs, in anticipation of that happening.

Asanincentivefor all point sourcedischargerstojoin the Association, the 1989 agreement
providesthat if the Association failsto meet any of itsrequirements, thenall existing dischargers
with design flowsgreater than 100,000 gallons per day will berequired to meet stringent effluent
limitations.

In developing the program thus far, a number of issues have arisen, including State
resource constraintsand theinitial lack of information: the Association agreed to fund anutrient
model for the river basin largely because none had previously existed and because the State
lacked expert resources to produce amodel that would identify nonpoint sources, quantify their
impact, and determine the relative effectiveness of controls.*®

Genericimplementation issuesfaced in this caseincluded how to establish the pricefor the
trading system (i.e., the trading ratio of nonpoint source controls that a point source discharger
must undertake in order to obtain a credit and the price of such a credit); overcoming the
reluctance in some to deviate from traditional command-and-control regulation, even though
trading offered the opportunity for a more cost-effective and environmentally appropriate
program; and ensuring enforceability of agricultural BMPs in contracts between the State and
farmers.

Even in its early stage and even though trades have not yet occurred, the Tar-Pamlico
agreement is believed to be working well as a means of achieving
water quality goals at lower total cost. Through an unusual partnership of State officials,
environmentalists, and municipal and industrial dischargers, a new approach to water quality
control has been developed. The agreement is expected to reduce nutrient pollution to the Tar-

bid., p. 3.

“8Personal communication, John C. Hall, Kirkland & Cody, April 27, 1993.
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Pamlico watershed by the same amount as atraditional regulatory approach, but at an estimated
tens of millions of dollarsin cost savings.*

MEETING NATIONAL POLLUTION REDUCTION OR PHASE-OUT
REQUIREMENTS THROUGH TRADING

The three programs in this category represent widely varying scope and implementation
experience.

» The lead trading system was implemented within the refinery sector which
regularly trades product among companies. By most accounts, the program
facilitated the phase-out of lead in gasoline by easing the transition costsfor smaller,
lesstechnically advanced, refineries.

. Thesulfur dioxide allowancetrading system potentially could involve hundreds
of utilities (on amandatory basis) and other industrial facilities (on avoluntary basis)
in exchanges which may reduce the costs of a mandatory sharp reduction in sulfur
dioxide emissions by the year 2000. In contrast to the lead trading program, this
exchangemechanismwill involve Stateregul atory bodies, theregul ated utility sector,
other stationary sources, possibly financial institutions, aswell asthe Federal EPA.
Its complexity and long lead time alow only speculation as to whether it will meet
itsinitial cost-saving expectations and open market trading potentials.

. The chlor ofluorocar bon production allowance trading system is intended to
ease the phase-out of CFCs by allowing the half a dozen manufacturers to trade
decreasing quotas among themselves prior to final phase-out. To date, this system
has seen littleif any use, in part because supply of CFCs has exceeded demand for
avariety of economic and regulatory reasons.

Lead Trading

Of the various examples of trading, EPA's program for phase-down in the lead content of
gasoline is generally considered a success in reducing the costs of environmental compliance.
Assummarizedin Table 6, thetrading program worked because of previousindustry experience
in trading products and additives, because of minimal administrative requirements for trading,
and because of the ability to "bank" (for future use or trading) lead reductions exceeding EPA
standards. Not only did trading lower the compliance coststo refiners, it resulted, according to
some analysts, in even greater savings to retail gasoline consumers, as it lowered the costs of
marginal suppliersin ahighly concentrated industry, resulting in lower gasoline prices.

“Hall and Howett, Op. Cit., p. 5.
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TABLE 6. EPA LEAD TRADING AND BANKING

PURPOSE

To facilitate the transition to a more stringent standard for lead in gasoline
To provideadegreeof flexibility for thoserefiners, usually smaller ones, that might havetechnical difficulties
in meeting tighter standards

TRADING MECHANISM

Amount of leaded gasoline produced by the firm determined quantity of lead rights
Refinersaddinglesslead to gasolinethan allowed by EPA allowed totradelead rightsequal involumetothe
difference between actual and permitted lead levels

Refinersdesiring to add morel ead than all owed required to buy rightsfromrefinersadding lesslead than the
EPA standards

HISTORY

1973/78 Required reduction of average lead content starting in 1975 but delayed until 1978 because of
litigation

1974 -  EPA required that unleaded gasoline be available to avoid poisoning catalytic converters

1978 - Lead designated as acriteriaair pollutant under the Clean Air Act

1982 -  Lowered limits slightly on gasoline lead content and allowed trading in "lead rights"

1985-  Furthertightened standardsand announced that banking would beall owed at thebeginning of 1986

1985-  Allowed carryover or "banking" of lead rights between quartersretroactive to the beginning of
1985 (previoudly rights expired at the end of each quarter). Rights could be exercised in any
quarter through 1987.

RESPONSE

Market in lead rights was very active, increasing throughout the life of the program

Sharp increase beginning in 1986 reflected an extensive use of banked rights

Most large refiners and one-third of small refiners created and banked rights during 1985

Roughly equal proportionsof small refinersbought and sold lead rights, suggesting that not all small refiners
had difficulty meeting the EPA standards

Largerefinersused the program moreextensively than small refiners, though small refinersdid benefit both
by banking and by purchasing banked rights from large refiners

IMPACTS ON COSTSAND THE ENVIRONMENT

The percent of |ead rightstraded asapercent of all lead used increased from under 10% in 1983 to almost
60% by the end of 1987

Cost savingsto refiners estimated by EPA prior to beginning of the program

of over $200 million based on forecast from alinear programming model assuming optimal behavior and
ignoring increased monitoring costs

No apparent adverse effect on the environment with the shifting of allowed |ead useamongrefiners. Onthe
other hand, the number of violations of lead content went up

CONDITIONS AFFECTING THE PROGRAM

Introduction of banking seemed to stimulate trading

Limited restrictions and administrative requirements on trades including equal treatment of banked and
currently used rights

Heavy reliance on self monitoring and reporting by refineries

Already well established market inrefinery feedstocksand products so that personnel used to tradingwith
each other already werein place
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Sulfur Dioxide Allowance Trading

The new acid rain control program authorized by the 1990 Clean Air Act Amendmentsis
based on a comprehensive permit and emission allowance system. An allowance is a limited
authorization to emit a ton of SO,. Facilities receive alowances based on specific formulas
contained in the law. These alowances may be traded or banked for future use or sae.
Allowances sales and auctions are to be held to ensure liquidity in the allowance market. If an
affected unit does not have sufficient allowances to cover its SO, emissions, it is subject to an
excessemission penalty of $2,000 per ton and must reduce an additional ton of pollutant the next
year for each ton of excess pollutant emitted. The law aso contains special provisions
(additional alowances and/or extended deadlines) for phase 1 powerplants (under a 1995
deadline) that choose to install control technology achieving a 90% reduction of SO , and for
powerplants choosing to repower with clean coal technology during Phase 2 which beginsin the
year 2000.

EPA promulgated severa of the important implementing regulations for the allowance
system in late 1992 and is currently facing various challenges in further promulgation of
regulations. Theserulesinvolve costs both to the participants and to the government (including
State and national entities). With the release of the Environmental Protection Agency's (EPA)
regulatory impact statement (RIA)> and the Internal Revenue Service (IRS) allowance guidance
document, the magnitude of these costs are becoming more clear. According to the RIA, the
implementing cost of Title IV could run between 15 and 25 percent of the total cost of the
program. Although the combined reduction/ implementation costs are substantially below the
cost of the reductions without any market-based or flexible implementation scheme, they are
significant.

The estimated costs of the acid rain control program annualized over the eighteen year
period 1993-2010 are presented in Table 7. Because the costs are annualized over eighteen
years, the estimates presented generally overstate the annual costs during the early years of the
program (Phase 1) and understate the costs in the out years. As indicated, the major
implementation costs for the control program are the transaction and tracking costs (particularly
if commission rates are higher than |CF assumed), and the monitoring costs.

Thetransactionscostscould be particularly important in determining the numbers of trades
conducted. Several projections of transactions and savings were based on "knife-edge"
decisions--decisions which did not include either transactions costs or tax implications. ** If
either, or both, of these factors entail significant costs, trading activity could be retarded.

*ICF Incorporated. Regulatory Impact Analysis of the Proposed Acid Rain
Implementation Regulations. Prepared for Office of Atmospheric and Indoor Air Programs,
Acid Rain Division, U.S. Environmental Protection Agency. July 30, 1992.

*'0On tax implications of allowance holding and trading, see Internal Revenue Service. Rev.
Proc. 92-91. Internal Revenue Bulletin 1992-46, November 19, 1992.
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Table7. Implementation Costs by Cost Category
(Annualized costs, 1993-2010, 1990%)

Cost Category Incremental Annualized Percentage of Tota
Cost (1993-2010, millions Annualized Cost of
of 1990 dollars) Program
SO, Reduction Costs $700-$1,300 76%-85%
Transaction and Tracking $14.8-$29.5* 2%
Costs
Auctions, Direct Sales, and | $0.1-$0.6 <.1%
| PP Guarantee Costs
Conservation/ Renewable | $0.1 <.1%
Fund Costs
Monitoring (CEM) Costs $203.5 22%-13%
Permits $3.5 <1%
Total $922-1,537 100%

*  This estimate assumes a commission rate of 1.5% on transactions. |CF also calculates a
6% commission rate scenario as an upper-bound case. In that case, the transaction and
tracking costs range to roughly $59-$118 million annually. This cost would raise
transaction and tracking costs to 6%6-8% of total costs and reduce direct reductions costs
to 72%-80% of total costs.

Source: ICF Incorporated, p. ES-7.

In terms of tax treatment, the IRS has held that the costs of acquiring or holding an
allowance must be capitalized and that allowances may not be depreciated. In terms of cost
recovery on the sale or exchange of allowances, the utility will realize capital gainsor losseson
the difference between the amount realized and the utility'sadjusted basisinthe allowance. This
tax situation will also figure into the calculus of any trading decision.

Two years after enactment of the acid rain control title, few trades have been announced.
The few that have are the result of bilateral negotiations with undisclosed prices as shown in
Table 8. If this continues, the program could go the path of EPA's bubble policy in producing
considerably less savings than expected, particularly in phase 1.2

*2For the possibility that allowance trading may be sequential and bilateral (at least initialy),
seeParker, Larry B., Poling, Robert D., and Moore, John L. Clean Air Act Allowance Trading.
21 Environmental Law, no. 4, 1991 (part I1). pp. 2021-2068; for bilateral and sequential trading
being a problem with the bubbling policy, see Atkinson & Tietenberg, Market Failure in
Incentive-Based Regulation: The Case of Emission Trading, 21 Journal of Environmental
Economics and Management, 1991. p. 19
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Thedevelopment of an activemarket in allowancesismorelikely to occur in phase 2, since
new sources will have to find allowances from existing sources, and there should be an ample
supply of allowances from severa overcontrol options such as low-sulfur coal, oil and gas,
utilization shifts, retrofit scrubbing, and sorbent injection. The components necessary for such
an effective trading system to emerge include a broad-based spot and futures market, and
brokering systemsfor longer term contractsthat will likely bethebulk of allowancetransactions.

One encouraging development is the decision by the Chicago Board of Tradein July 1991
to undertake allowance futures trading. To date, this proposal has not been implemented. The
Chicago Board of Trade also conducted EPA'sfirst allowance auction in March of 1993. While
EPA sold al of the allowancesit offered, few of the allowances offered by utilities were taken.
Observers suggest that utilities stayed out of the market because their needs are not pressing at
thistime. Thus, early transactions in allowances have not yet revealed the potential for this
trading mechanism.

On the negative side, the first sulfur dioxide transaction, in which the Tennessee Valley
Authority (TVA) bought 10,000 allowances from Wisconsin Power and Light Company in July
of 1992, has apparently run into significant local opposition. > Loca environmental groups
chargedthat TV A washbuying theright to pollute. Reportedly, aTV A officia suggested that this
type of local response may make cautious utilities even more reluctant to trade. Other factors
affecting early trading may be slow response by the Environmental Protection Agency and by
several State public utility commissionsin finalizing
rules and cost recovery principlesfor trading. The tendency of some States to protect the local
coal industry also may be an important concern.>*

%3 Lobsenz, George. "Malec Pens Gloomy Assessment of SO, Trading Opportunities.”
The Energy Daily. Voal. 21, No. 133, July 14, 1993. p 1.

> 1bid.
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Table8. Transactionsin Sulfur Dioxide Allowances

Buyer Seller Date No. of One-Ton | PricePer Credit
Credits
Tennessee Valley Wisconsin Power | Spring 1992 10,000 $250-$300
Authority & Light
Duquesne Light Wisconsin Power | Spring 1992 15,000 (with About $300
& Light 10,000 more
optional)
Ohio Edison Alcoa Generating | Summer 1992 25,000 (5,000 a About $300
year for 5 years)
[llinois Power Central Illinois Spring 1993 80,000 (16,000 a | About $200
Power Service year for 5 years)
[llinois Power Pacific Corp. Spring 1993 50,000 (10,000 a | About $200
year for 5 years)
[llinois Power Wisconsin Spring 1993 750,000 (15,000 a | About $200
Electric Power year for 5 years)

Source: Wall Street Journal CBOT Plan for Pollution-Rights Market isEncountering Plenty of Competition,
by Jeffrey Taylor. August 24, 1993. P. C1

Chlorofluorocarbon Production Allowance Trading

In response to both domestic law (the Clean Air Act as amended) and international
agreement (The Montreal Protocol on Substances that Deplete the
Ozone Layer), the United States is well down the road toward complete phase-out by 1996 of
production of chlorofluorocarbons (CFCs) and other ozone depleting substances. ** For most

*® Chlorofluorocarbons (CFCs) have beenindicted scientifically asresponsiblefor an ongoing
depletion of the ozone content of the stratosphere. The indictment was handed down in 1973;
the societal response has come in stages. First, the United States and several other countries
banned the use of CFCsin aerosol products. Thisoccurred in 1978 and led to an abrupt, though
temporary, drop in CFC usage around the world.

Secondly, through intensiveinternational negotiationsunder the guiding hand of the United
Nations Environmental Program (UNEP), a series of international agreements has been
hammered out. 1n 1985, a Convention for the Protection of the Ozone Layer was agreed to by
20 countries. The Convention provided a mechanism for further negotiations. In 1987, 47
countriessigned ontotheMontreal Protocol on Substancesthat Depletethe OzoneLayer. Under
thetermsof thisProtocol, CFC production wasto be capped at 1986 levelsoneyear after it came
into force (which turned out to be Jan. 1, 1989), followed by a 20% cut over 3 years and an

(continued...)
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uses, the phase-out will probably not cause severe economic impacts. For air conditioning and
refrigeration equipment, however, shortages of refrigerant in 1996 and thereafter could cause
sharp increasesin refrigerant prices and shortages of equipment able to use the new generation
of refrigerants. Despite this possibility, there is no current program or even program plan to
cushion the transition.

To implement the requirements of the Montreal Protocol, EPA issued regulationsin 1988
and a temporary final rule in 1991 governing production cuts. Title VI of the Clean Air Act
Amendments of 1990 provided for statutory recognition of the Protocol production phase-out.
In addition, theamendments called for acomprehensive set of regulatory requirements covering
recovery, recycling, and disposal of CFCs when equipment containing them is serviced or
discarded.

The EPA in 1991 established a phase-out system which includes tradeable production
dlowances.®® Inimplementing the system, EPA apportioned baseline allowances, established
a gradual reduction in alowances, and allowed the transfer of alowances among firms.
Production allowancesthat are transferred reduce the firm's production base proportionally plus
an additional one percent of the amount transferred.

To date, little activity has taken place under this trading system. Where there have been
exchanges, itisnot clear from dataavailableto EPA whether theseare normal product exchanges
at the plant level between competitors or participation in the CFC production allowance trading
system.>  As designed, the trading system grandfathered production allowances to the half-
dozen producersbut did not give other parties such aslarge consumers opportunity to bid for the
decreasing supply of CFCs. In designing the program, EPA considered an auction system but
rejected this broader mechanism for avariety of reasonsincluding concerns about its legality.
Lack of activity in the trading program may also be the result of the imposition of tax on CFCs
asdiscussed below. Infact, the production allowance has never been fully used. In addition to

%(...continued)
additional 30% by 1999. Five CFCs and three halons (bromine-containing substances) were
listed.

In 1990, with over 70 countries now involved, the Protocol was strengthened to require a
100% phase-out by 2000 and by adding two chlorine-containing non-CFC solvents -- methy!l
chloroform and carbon tetrachloride -- to the phase-out schedule. A phase-out schedulefor aset
of first generation substitutes -- hydrochlorofluorocarbons (HCFCs) -- was also set, with an
ultimate target date of no later than 2040. 1n 1992, the Protocol was strengthened again. CFCs,
methyl chloroform, and carbon tetrachloride are to be phased out by the end of 1995, with an
interim goal of 75% by 1994. HCFCs areto be 90% phased out by 2015 and compl etely phased
out by 2030.

% Carlin, Alan. Loc. Cit. p 5-7.

*"Personal Communication, Willard Smith, Office of Policy Analysis, Air Policy Branch,
Environmental Protection Agency, Washington, D.C., July 15, 1993
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the effect of the tax, a ower growing economy and rapid expansion of substitutes may have
contributed to a surplus of production over market needs.*®

A further complicating factor in the allowance trading system would have been DuPont's
follow-through on its recent announcement that it would stop producing all CFCs ayear ahead
of therequired January 1, 1996 deadline. Since DuPont's productionrepresentshalf of remaining
new supply, the early phase-out would have added to the difficult problem of maintaining the
existing stock of air conditioning and refrigerating equipment. After considerableagonizingand
internal debate, EPA asked DuPont to continueto produceitsallowancein order to help generate
enough stocks to cushion the impact of the phase-out. Dupont agreed, with reluctance, to
produce whatever quantities up to its allowance, were ordered from it.

INTERNALIZING SOCIAL COSTSTHROUGH
NONREGULATORY MEANS

Some indirect market-based approaches offer ways to lessen intrusive and costly
regulations while meeting environmental management objectives. In practice, however, such
techniques have been tried sparingly to date or applied for reasons other than environmental
protection.

CFC Tax

The tax on CFCsisthe only current example of taxation of a pollutant at sufficient levels
to cause apparent changein behavior. While observers suggest that the tax has had an effect on
CFC phase-out pace, most see the tax more as away to capture windfall revenue in a situation
of tightening supply.*®

After a several-year-long debate on whether an auction system or a fee or tax would be
preferable, a tax was first placed on CFCs® in 1990 (Omnibus Budget Reconciliation Act
[OBRA] of 1989), revised and extended in 1991 by the OBRA of 1990, and revised upward in
1993 by the Energy Policy Act of 1992. Starting in 1990, as a result, CFCs became subject to
both a production quota (decreasing over time) and a tax (increasing over time).

The mandated phased decreasesin production volumes for products whose markets have
been growing at up to 10% per year hasled to increased CFC prices. CFCs cost about 60 cents
per pound before the phasedown began; they now cost about $2 per pound prior to application
of tax. The tax began in 1990 at $1.37 per pound (multiplied by the ozone depleting factor
[ODF] which for CFC'siseither 1.0 or closetoit). Itisnow $3.35 per pound, scheduled to rise

%8 For an overview discussion of the CFC phase-out see: Congressional Research Service.
U.S. Library of Congress. Stratospheric Ozone Depletion: Regulatory Issues. CRS Issue
Brief 1B89021, by David E. Gushee. Updated regularly.

*“Ibid.
% For simplicity's sake, the term "CFC" will be used hereafter in this section to encompass

all Class| controlled substances, including halons, methyl chloroform, and carbon tetrachloride,
unless noted otherwise.
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to $4.35 per pound in 1994 and $5.35 per pound in 1995. Purchase prices about tripled in 1990
and are currently up to about 10 times their pre-regulation prices.*

By theend of 1991, CFC production was down to 60% of 1986 levels; by the end of 1992,
it was down to under 50% of 1986 levels. Looking back on this history from the vantage point
of 1993, thisrapid a phasedown of production is remarkable given the perception in 1987 that
the best that could be done was 50% by 1999. Clearly, both government and industry have been
aggressive in forcing change in a number of CFC-dependent industrial sectors which thought,
until the ozone depletion concern arose, that they had found and were using cheap, safe, high-
performance products.

Therole of the CFC tax in causing thismajor change to happen appearsto have been more
important in someindustrial sectorsthan others. Itsimpact hasbeen greatest wherethe CFC cost
is itself the major cost factor, with decreasing impact where capital cost of the CFC-using
equipment or of the manufacturing facilities where CFC-using equipment is produced is large.
Other factors are cost and availability of effective substitutes, cost of design changes needed to
convert to the substitutes when the needed design changes are known, and the cost, complexity,
and development time when the knowledge needed for design changes must be developed.

For example, when CFCs cost 60 cents per pound, most substitute foam-blowing agents
were more costly. Therising costs of CFCs has made these substitutes competitive. Processing
equipment changes needed are relatively minor. In some electronics and other cleaning
operations, water-based solvents can be made effective enough at costs below those of CFCs,
methyl chloroform, or carbontetrachlorideincludingthetax. Thereappearsto belittle doubt that
the tax has accel erated the adoption of substitutesin many of these applicationsand isapositive
factor in looking forward to the likelihood that the production phaseout by 1996 will not cause
major sectoral dislocations.

Where CFC-using equi pment is being serviced, the combination of impending regulations,
technician training programs, and increasing CFC cost has led to rapid penetration of CFC-
capturing equipment. Examplesareauto and building air conditioning serviceoperations. CFCs
are still used, but eventually perhaps half to two thirds of the volumes needed will be generated
through recovery, reclaiming, and recycling. Thetax has provided a cost basisfor the creation
of some reclaiming operations sooner than would the price rises through production phasedown
alone. However, theregulatory program isthe primary driving force, asevidenced by therising
cost of service. Not only are the make-up refrigerants more expensive but the recovery
equipment must also be paid for.

Where CFC-using equipment is being produced (refrigerators and air conditioners, for
example), producers are required to redesign the equipment and develop new lubricants to be
compatible with the substitute refrigerants. The process of developing the refrigerants and
testing out the design changesis critical in these applications; the tax is not as important asthe
CFC production phaseout schedulein accel erating the devel opment schedule. Another delaying
factor here, however, isthe pressure against HCFCs, whose limited future life-spans limit their
entry into some equipment lines, while other substitutes futures are clouded by, among other
considerations, uncertaintiesin the EPA process of granting approval. Itisnot certain that, for

e Taxesin some applicationsare not applied in full. Rigid foam applications are an example.
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refrigerators and room air conditioners in particular, there will be a smooth transition to
aternatives when the phaseout deadline passes.

Where CFC-using equipment is currently in use, the CFC price (including tax) isnot high
enough to force retrofit to non-CFC products following any individual need for a service call.
There appears to be minimal impact from the tax. Examples are chillers in grocery stores,
building air conditioners, auto air conditioners, and refrigerators. In these uses, the CFC price
would haveto beagreat deal higher than it now isto force economics-based decisionsto retrofit.
A morecritical driving forceinfavor of retrofit isthe cost of finding slow leaks and the growing
unwillingness of service companies to "top off" rather than find the leak.

Some companies with multiple pieces of equipment and on replacement schedules as part
of their preventive maintenance (PM) programs are replacing CFC-using equipment when its
scheduled life has expired with non-CFC-using equipment (currently mostly using HCFC-22)
and banking the salvaged CFCs. Thisis not tax-driven, however, but "prudence-driven", since
the PM schedules havelong time horizonswhich incorporate post-phaseout yearswhen supplies
of CFCs needed for servicing may well not be available at any price.

Private citizens, commercial building operators, and small businesses, however, do not
appear to be thinking in such long time frames. For them, the current CFC price, even though
perhaps 10 times as high as it was five years ago, is not high enough in itself or asasignal of
thingsto come, to cause action. Thetendency of these groupsto resist retrofit today in favor of
the hope that there will be no penalty tomorrow is causing some observers to predict a state of
near-chaosin late 1995 and thefirst several years after the phasedown is complete. Thetax on
CFCswould have to be significantly higher today than it isto affect this posture, according to
those actively involved in trying to accelerate retrofit. A higher tax, on the other hand, might
lead to increases in prices for substitutes and thus an economic drag rather than an increasein
driving force for retrofit.

In sum, the CFC tax has clearly accelerated the rate at which CFC uses are being substituted for
and the rate at which CFCs are being recovered for reuse. The tax has also achieved one other
purpose. It hasincreased U.S. Treasury revenues. Cumulative Treasury revenue from the tax
is currently estimated to be about $4.6 billion.

Permit Fees

Most States use permit feesto partially or completely fund their environmental regulation
and management programs. Dealing with air pollution, for example, the California South Coast
Air Quality Management District chargesannual permit feesfor stationary sourcesranging from
afew dollars per ton for carbon monoxideto over $200 per ton for volatile organic compounds.®
While severa hundred dollars per ton may have some disincentive effect for some sources,
incremental abatement costs for that region are several thousand dollars per ton for major
pollutants. Thusfeesin thiscase serveto finance regulatory programs, asthey doin many other
States, and do not serve as abatement incentives per se.

62 Sputh Coast Air Quality Management District.  Form C: Summary of Emissions and
Determination of Feesfor Plant Premisesfor Calendar Year 1987. LosAngeles, California
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Permit fees are generally considered a means of enabling regulatory agencies (generally
States) to obtain astable, predi ctabl e source of revenuesto support permitting, planning, standard
setting, enforcement and other environmental program responsibilities. Permit fee systemsvary
widely, but they tend more to represent "fee for service" mechanisms than market-based
measures to internalize the societal costs of pollution or to supplement traditional regulatory
systems.

Atthe Statelevel, fee systemsare an important source of revenue to supplement or replace
Federal funds and to cover program administration costs not supported by general revenues. In
the area of State solid waste management, 21 States use permit fees, but many assess fees only
to cover the cost of administering the permit program or the costs of engineering review for a
permit application. Differences in scale and scope are reflected by two States. Colorado uses
permit feesto fund aminimal program involving review of permit applications and inspections,
while New Jersey has a wide-ranging program of permit, product, and other special fees that
includes regulation of medical waste, closure of landfills, litter control, recycling permits, and
others.®®

More than 30 States use feesto finance water quality activities, with almost 80 percent of
the revenues coming from water permit fees, water rights applications, and training and
certification fees for water management personnel. * While many States impose lump sum
charges or flat fees for permit applications and review, a number of them charge for discharge
permits based on volume, toxicity, or other characteristics of wastes discharged. California's
wastewater fee schedule, for example, is a sliding scale based on the type of waste and the
volume. New York Statess pollutant discharge fee system is split into
private/commercial/industrial, industrial, and municipal, with each having aseparatefee schedule
based on afacility's average daily discharge.®®

At the Federa level, there is recent and growing interest in enacting permit fee
requirements to ensure that States will have available the funding needed to administer Federal
environmental laws. In 1990 amendments to the Clean Air Act (P.L. 101-549), Congress
directed Statesto establish comprehensive permit programsand to collect fees sufficient to cover
the direct and indirect costs of administering the new program.

Building on that enactment, legislation in the 103rd Congress (S. 1114) would impose a
similar permit fee requirement for water quality management programs. The Clean Water Act
dready has a comprehensive permit program as a fundamental tool of compliance and
enforcement. The pending legislation would require Statesto collect permit feesfrom industrial
and municipal point sources in amounts adequate to recover 60 percent of the costs of
administering the point source elements of a State's water quality programs, including permit

% New York State Department of Environmental Conservation, Division of Solid Waste.
Survey of State Funding for Solid Waste Management Programs. June 1991. p. 5.

% Shields, Evelyn. Funding Environmental Programs: An Examination of Alternatives.
National Governors Association. 1989. p. 22-24.

8 Anderson, Robert C., LisaA. Hofmann, Michael Rusin. The Use of Economic Incentive
Mechanisms in Environmental Management. The American Petroleum Institute, Research
Paper #051. 1990. pp. 37-38.
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review, enforcement, water quality monitoring, preparing regulations, and developing and
administering sewage sludge disposal and pretreatment programs.

Input Fees

Some State and Federal agencies use fees on potentially damaging substances as part of
program administration. These feesare not for the purpose of incentives, though they offer the
beginnings of that type of policy. Two examples are the feedstock taxes used in the Superfund
and avariety of agricultural fees as part of nonpoint source water pollution control programs.

Superfund Feedstock Tax

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), asamended in 1986, provided for several taxesto support the program. A feedstock
tax on 42 different petrochemicals, at a rate between $0.22 per ton and $4.87 per ton, is one of
threetaxes. Tax rate differences between feedstocks were based on estimates of the amounts of
hazardous wastes generated from each specific feedstock. Thelaw also provided for atax onall
domestic and imported crude oil and a corporate environmental tax.

The main purpose of these taxes is to help finance a portion of the Superfund program.
However, thetax rates are not sufficiently high to have any measurableincentive effect on either
the production or disposition of hazardous wastes.®” Thus, aswith most other Federal and State
taxes or feesin the environmental area, the tax helpsto spread the cost of the current Superfund
program broadly without affecting the decisions that lead to the generation and disposal of
hazardous wastes.

Agricultural Nonpoint Source Control

Agricultural sources of nonpoint source water pollution are now widely recognized as a
major--if not the major--problem in abating pollution of both surface waters and groundwaters.
Attention is focused on severa pollutants, particularly sediments, nutrients, and pesticides.
Long-standing programs are in place to conserve soil, which reduces not only sediment loss to
surface waters, but also phosphates and those pesticides which tend to adsorb on soil particles.
More recently, primary concern has turned to those pollutants which are soluble in water and
which may be transported to contaminate groundwater--particularly nitrates and various
pesticides, including aachlor, adicarb, DBCP, and atrazine. A nationwide EPA survey of
groundwater contamination by pesticides and nitrates indicates that a small proportion of

% U.S. Library of Congress. Congressional Research Service. Summaries of Laws
Administered by the Environmental Protection Agency. Report No. 93-53 ENR. Washington,
1993.

6 Carlson, J. Lon and Bausell, CharlesW.  Financing Superfund: An Evaluation of
Alternative Tax Mechanisms. Natural Resources Journal. Winter, 1987. p. 117
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drinking water wells exceed health standards. ® But within these national averages are some
much higher rates of contamination in local areas.®

Developing methods for controlling agricultural sources of nonpoint source pollution has
proved elusive, however. For several reasons, established regulatory approachesthat have been
more or less successful in controlling point sources of water pollution do not translate easily to
thisarea of concern: sources are numerous compared to most categories of point sources; site-
specific variables mean that a practice in one field may cause water pollution while the same
practice in an adjacent field does not; the pollutants are not wastes so much as unutilized inputs
intentional ly dispersed into the environment; the agricultural sector'srelationship to government
and the economy differs from industry's, and so on. The special circumstances of agricultural
nonpoint source pollution and the problematic effectiveness of controlling it through regulation
have directed attention to alternative approaches for controlling this problem: these alternatives
include government encouragement of ~“Best Management Practices" (BMPs), an approach
analogous to soil conservation programs; land use controls, normally at the local level; and
economic incentives and disincentives.

Economic Incentives and Disincentives. Several concepts of using economicincentives
and disincentives in programs to abate agricultural sources of nonpoint source pollution have
emerged:

. in the traditional economic sense, using taxes or fees to internalize the costs of
pollution to the users of fertilizers and pesticides;

. using taxes or feesto generate funds to support research and devel opment on more
efficient, less-polluting use of fertilizers and pesticides, to share the cost of farmers
adoption of such practices, and/or to compensate farmersfor restrictionson pesticide
or fertilize use or on land use; and

. making various governmental benefits, such as price supports, contingent on a
farmer's complying with particular management practices or pollution control
requirements.

Internalizing Nonpoint Source Pollution Costs through Pollution Taxes. The idea of
taxing agrichemicals with the intent of reducing use to avoid external costs has received
theoretical attention, but little practical application. For theoreticians, akey problem has been

% Environmental Protection Agency. National Survey of Pesticides in Drinking Water
Wells, EPA 570/9-90-015. 1990.

% For example, an lowa survey documents extensive contamination of shallow aquifers by
nitrate. Approximately 18 percent of lowa's private, rural drinking water wells contain nitrate
concentrations above the recommended health advisory level, and and in certain southern and
western areas of the State, where dependence on shallow wells is high (deeper aquifers are
naturally saline), over 30 percent of the wells exceed the standard. Burton C. Kross, etd. "The
Nitrate Contamination of Private Well Water in lowa," American Journal of Public Health.
Voal. 83, no. 2. February, 1993. pp. 270-272. Similarly, localized instances of pesticides in
groundwater haveled tolocal bansor restrictionson pesticide use (e.g., aldicarb useisprohibited
on Long Island).
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evaluating the external costsof agrichemical use, anecessary step in assessing costs and benefits
in order to determine an appropriate level of taxation.” But many practical problems have also
intervened. Aside from political considerations, " objections to using taxes or fees at levels
necessary to reduce agrichemical pollution include (1) that higher fertilizer and pesticides costs
would hurt farmers aready using them efficiently; (2) that there would not be any necessary
geographic correlation between reductionsin their use and pollution problems; and (3) that the
demand for fertilizers (and probably pesticides) is quite inelastic (one estimate suggests that a
100% tax on fertilizer would be required to reduce fertilizer use 40%2). A British study came
to similar conclusions--that “"high levels of taxation (two to three timesthe original price level)
are necessary to induce large cutbacks in [nitrogen] fertilizer use and that accompanying
reductions in farm income would be very large--up to 50%." The authors of the British study
concluded that ““a tax or levy on fertilizers is unlikely to have a mgjor influence on nitrate
leaching [and] ... such atax applied to the UK alone could damage the country’'s competitive
position."”

A recent article compared five basic options, including taxes, for controlling nitrogen
fertilizer useto protect groundwater.” Table 9 summarizes the pros and cons of the alternatives
and indicates that taxes rate high on cost and
enforcement, but low in responsiveness to local problems and political viability. Variations
designed to improve the targeting and effectiveness of agrichemical taxes have been proposed:
for example, a graduated fertilizer tax might be effective since high application rates would
normally posethe greatest risksto groundwater, or rebates could be paid to farmerswho employ
BMPs; such variations have yet to receive much formal analysis. Whether more attention to
economic incentives/disincentives, combined with government revenue needs, might make
agrichemical taxes more politically viable remains problematic.

Agrichemical UseFees. Whileproposalstotax agrichemicalsat level sdesigned to reduce
their use remain largely academic, some modest fees have been imposed on fertilizers and
pesticides in order to raise revenues to support agrichemical-related governmental activities.

0 Smith, V. Kerry. Environmental Costing for Agriculture: Will It Be Sandard Farein
the FarmBill for 20007 Resourcesfor the Future. Discussion Paper QE92-22. (August 1992).

™ The political context in which controlling agriculture nonpoint source pollution occursis
discussed in David R. Lighthall and Rebecca S. Roberts. ““Agricultural Chemicals and
Groundwater Quality: The Political Economy of Policy Responses.” The Environmental
Professional. Vol. 10, no. 3. 1988. pp. 211-222. SeeasoD.D. Francis. * Control Mechanisms
to Reduce Fertilizer Nitrogen Movement into Groundwater.", J. of Soil and Water
Conservation. Nov.-Dec. 1992. pp. 444-448.

2Fleming, MalcolmH. “*Agricultural Chemicalsin Groundwater: Preventing Contamination
by Removing Barriersagainst L ow-Input Farm Management." American Journal of Alternative
Agriculture. Val. |, no. 3. p. 129.

3 Department of the Environment. Nitratein Water. Pollution Paper No. 26. Her Majesty's
Stationery Office. London, 1986. pp. 59-60.

D.D. Francis.
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Potential uses of such feesinclude financing regulatory activities, such as registration or setting
of tolerances for pesticides; supporting research into alternative production technologies,
supplementing farmincome supports, and providing financial incentivesto catalyzethetransition
of Midwestern agriculture to amore diversified and profitable system;” funding an "insurance
program” to protect farmers from diminished yields as they fine-tune use of fertilizers and
pesticidesand paying for research and extension services;”® *“subsidiz[ing] provision of drinking
water supplies on farms and in rural towns";”” and subsidizing water treatment.”

Asof January, 1993, 46 Statesimpose some kind of fee on fertilizers.” Thefeesvary, but
typically arelessthan $1.00 per ton (in 1991 the farm price for nitrogen was in the $150-200 per
ton range); in 4 States fees ranged from $1.00 to $3.10 per ton. Over 30 States dedicated all or
part of these revenues to inspection, 9 to unspecified research, 7 to “genera fund,' 4 to
groundwater, 2 to cleanup, 1 to "State water plan,' and 1 to alternative agriculture programs.

TABLE 9. RELATIVE COMPARISON OF FIVE BASIC OPTIONSFOR CONTROLLING N FERTILIZER USE

Control Options Cost* Enforcement Responsiveness Political Producer Equity Among
to Local Problems Viability Income Producers
Excise Tax Low Easy Low Low Reduce High
Rights to purchase Moderate Difficult Low Low Reduce High
Applications restrictions High Difficult Variable High Maintain Low
or Reduce
Zoning Regulations High Difficult High High Reduce Low
Voluntary BMPs Low NA** Variable High Maintain High

* Relative cost to implement, administer, and enforce.
** Not applicable unless governmental agencies restrict timing of BMPs etc.

> Lighthall and Roberts, p. 219.

® Nipp, Terry. ““Water Quality and Agricultural Production Issues and Research Needs."
Memorandumto CharlesBenbrook, Executive Director, Board on Agriculture. August 8, 1988.
p. 3.

" Caulfield, Henry P. Jr. " The Federal Environmental Legislative Process." in V. Novotny,

ed., Nonpoint Pollution: 1988 - Policy, Economy, Management, and Appropriate

Technology. American Water Resources Association. 1988.
8 Department of the Environment. Nitrate in Water. p. 60.

 Data compiled by The Fertilizer Ingtitute.
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lowa illustrates the use of such levies. The State's 1987 Groundwater Protection Act
creates a Groundwater Protection Fund, supported by a series of fees, which include anitrogen
fertilizer tax of $0.75 per ton, based on an 82%-Nitrogen solution. These receipts are deposited
in an Agricultural Management Account of the Fund. The Act specifies that these funds shall
be used to "develop nonregulatory programsto implement integrated farm management of farm
chemicalsfor environmental protection, energy conservation, and farm profitability; interactive
public and farmer education; and applied studieson best appropriatetechnol ogy for chemical use
efficiency and reduction." The original form of the legislation would aso have imposed a 1%
tax on pesticides sales asarevenue source for research. In the end, the legislation increased the
registration fee for pesticides and dealer licensing fees, with the revenues going aso to the
Agricultural Management Account. It has been suggested that the resistance to the tax reflected
afear that it would place lowa's farmers at acompetitive disadvantage, implying that this policy
should be considered at the national level 2

Inlate 1993 an expert panel examining opportunities to manage farming systems so asto
protect soil and water recommended research directed at the design of market-based incentives
to protect soil and water quality.® More specifically, observing that increased funding would
be needed to support initiatives to comprehensively address soil and water problems, the report
urged exploration of " "taxes on agricultural chemicals, fuel, heavy tractors, moldboard plows,
irrigation water, and other inputs that can be related to soil and water quality degradation from
agricultural production practices...."® “*Relatively low taxes on nutrient and pesticide inputs"
would substantially augment current programs, saysthereport: ~ One percent ($128 million) of
the annual 1990 expenditures of $12.8 billion on pesticides and fertilizers, for example, is more
than 65 percent of the total 1992 expenditures on cost-sharing under the Agricultural
Conservation Program, and morethan 18 timesthetotal 1992 expendituresonthe Water Quality
Incentive Program."®®

Federal Agricultural Support Programs. The level and distribution of use of
agrichemicals is strongly influenced by national agricultural policies and programs.®* For
example, price support programs can discourage multi-year crop rotations that would diminish
the use of pesticides, because of requirements to maintain base acreagesin supported cropslike
corn that require intensive agrichemical use; and, by keeping support prices high on such crops
as corn, higher rates of fertilizer use become economic than at lower crop prices.

Theinitial stepsto reconcile goals occurred in the 1985 Farm Bill. It included provisions
for "compliance," which make certain subsidies contingent on farmers not cultivating wetlands
or highly erodible lands. In effect, these provisions make farmers' subsidies contingent on

8 |_ighthall and Roberts, pp. 216-217.

8 Committee on Long-Range Soil and Water Conservation, Board on Agriculture, National
Research Council. Soil and Water Quality: An Agenda for Agriculture. Washington, D.C.
National Academy Press, 1993. p. 16.

& |bid., p. 142.

& |bid.

8 See Fleming, and Lighthall and Roberts.
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farmers adopting environmentally desirable practices. Provisions in the 1990 Farm Bill
reaffirmed the genera structure and direction of compliance, while adding a number of new
programsthat could provide related environmental benefits, especially improved water quality.

Current compliance requirementsdo not specify practicesdesigned to protect groundwater,
but some are suggesting movement in that direction and new conservation planning requirements
could strongly reinforce thismovement. Another option, which may be discussed in futurefarm
bill debates, isremoving (or reducing) price supports, whichwould tend to remove (or diminish)
one
incentive for farmers to maintain high agrichemical use.*® The concept behind this and related
proposalswould beto changeagricultural economicsinwaysthat encouragefarmers' to choose--
inresponseto pricesignalsor income expectations--management practicesfor agrichemical sthat
are more efficient and result in less intensive agrichemical use. However, if subsidies are
reduced, incentives to be in compliance will also decline, suggesting the need of aternative
tools.®

Wetlands Mitigation Banking

Wetlands provide significant benefits to society in the form of fish and wildlife habitat,
water quality protection, and water flow regulation. However, the Nation continues to lose
wetlands at an estimated rate of 290,000 acres per year. While a portion of these losses results
from natural forces, the largest share results from man's activities.

Protection of wetlandsfrom devel opment impactshasbeenimplemented through regul ation
at the Federal and Statelevels. Compensatory mitigation hasbeen required of developerswhose
projects cause unavoidable adverse impacts. Developers have complained about both the costs
associated with compensatory mitigation and about costly delays resulting from regulatory and
permit programs. Wetlandsmitigation banking isarel atively new natural resource management
concept which provides for the advanced compensation of unavoidable wetland losses due to
developmental activities through more cost-efficient and potentially more publicly beneficial
means.

Mitigation banks are established by formal agreement between jurisdictional resource
agencies and a mitigation bank sponsor, generally a private landowner or public agency. The
sponsor creates, restores, or enhanceswetlandsor wetland functionsand inreturnreceivescredits
for the habitat enhancement or other public benefits which are determined to result from that
work. These credits may be drawn upon (hence, debiting the account) in order to fulfill wetland
mitigation requirements for development impacts at other locations, generally within the same
hydrologic unit or habitat area. The credits may be used by the sponsor or sold to other permit
applicants. Ingeneral, banksfitintotwo categories: dedicated banks, whose principal objectives

& Fleming, pp. 128-129.

% |t has been observed that in the U.S., given current cropping and agrichemical use patterns,
about 40% of the revenues of any genera agrichemical tax would be paid by corn farmers--
leading one analyst to conclude, ~"Since the Corn Belt suffers from widespread ground water
contamination, and since corn farmers also receive a large portion of government support
payments, atax on agrichemicals may help solve several problems at once" [Fleming, p. 129.].
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are compensation of wetland losses associated with discrete types of construction activity and
which generally are sponsored by single construction entities; and commercia banks, which are
established by private entrepreneurs and whose wetland credits are available for purchase on the
open market.

By mid-1992, an inventory of banksidentified 37 banksin active operation and another 64
in various stages of planning, and reported that the number of active bankshad morethan tripled
in four years time®” Approximately two-thirds were located in coastal areas where both
devel opment pressures and wetlands | osses have recently been significant. Of the active banks,
19 were sponsored by State highway departments (to mitigate wetland losses due to highway
construction), eight involved port development (with commercia port authorities serving as
sponsors), seven involved general land development, a total of three involved agricultural
drainage, mining operations, and oil and gas activity. In addition, five active mitigation trusts
wereidentified. Inthelatter cases, developersmake cash contributionsto atrust fund maintained
by alocal, State, or Federa entity in order to cover the wetland losses for which they are
responsible. Accumulated monies are used to provide replacement wetland areas for after-the-
fact mitigation purposes.

Owingtotherelative newnessof the concept, littleinformation concerning the performance
record of banks is available. Permittees and bank sponsors generally give them high marks
because of the degree of efficiency and predictability they bring to the permit review process.
Others, including some Federal and State resource agencies and conservation groups, contend
that wetlands restoration and creation efforts have not been uniformly successful, thus calling
into serious question the basis for providing credits from the bank. These and other
implementation i ssues suggest that while mitigation banks appear to beapromising tool for cost-
effectivewetlandsprotection, successful implementation requiresthorough understanding of the
ecosystemsin question and some degree of resource agency guidance on methods of determining
credits and debits.

Information Requirements

Severa examples illustrate the use of mandatory disclosure of information as a way to
create possible incentives for nonregulatory reductions in hazardous substances.

SARA Section 313

Onenational example of the use of informationintended to improve public knowledge and
ultimately private management of harmful substancesis Section 313 of Titlelll of the Superfund
Amendments and Reauthorization Act. Title 11l requires manufacturers and users of toxic
chemicalsto provide awide array of information to the public concerning the amounts of such
chemicals stored on-site and released to the environment. Under Section 313, manufacturing
establishments handling any of 329 listed substances must report annually the amount of the
substances released to air, water, or land. The information is compiled by EPA into a toxic
releaseinventory. Thedataarealso availablethrough an EPA computer systemthat allowsusers
to identify emissionsfor specific companies aswell asto aggregate rel eases by chemical and/or
by geographical area. EPA recently proposed adding several more substances to thislist.

8 Reppert, Richard. Institute for Water Resources, U.S. Army Corps of EngineersWetlands
Mitigation Banking Concepts. IWR Report 92-WMB-1, July 1992. 25 p.
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Release of datafrom thefirstinventory, in April 1989, showed that over 20 billion pounds
of the chemicalswerereleased or disposed of in 1987 by the 17,500 facilitiesthat reported. The
availahility of the data is widely expected to increase pressure on industries and individual
facilitiestoreduceemissions. Infact, EPA announcedin May 1993 that 1991 industrial releases
of toxic chemicals had dropped by 30 percent since the "baseling" year of 1988.%

Proposition 65

The passage by direct voter initiative of the California Safe Drinking Water and Toxic
Enforcement Act (Proposition 65) isagood example of using information along with regulation
as away to help reduce an individual's exposure to potentially harmful substances.

Proposition 65 provided for several mechanismsthat reinforce market forcesfor reducing
exposure.®° First, for a list of chemicals known to cause cancer or reproductive toxicity,
businesses must explicitly warn peopleif the businessisknowingly not keeping exposure bel ow
adefined minimum-risk level. Businesses may exceed the level, but they must tell the public
they are doing this and give the chemical dose. This provision providestwo incentives. Oneto
consumers to examine what it is they are buying compared to another product. The second to
businesses to participate actively in the rapid definition of what the minimum-risk level for the
chemical should be. Thislatter incentiveisindirect contrast to current regulatory systemswhere
those regulated have incentive to fight definition of safe levels as long as possible. In the
California case, businesses want to be able to market their products against competitors. They
therefore have every incentive to have the minimum-risk level determined quickly and to stay
below it in order to avoid the warning label. Thisreversal of the burden of proof has powerful
effects. Instead of regulatorshaving to provethat amanufacturer isabovetheline of safety, now
the manufacturer has to prove that it is below the safe level.

Second, for the same list of chemicals, businesses are prohibited from discharging any of
them to drinking water. Whilethisisaregulatory mandate, the law does not require proof that
adrinking water source has been irretrievably damaged or that somebody has developed cancer
asaresult of discharges. The provision shiftsregulation to prevention before contamination can
occur.

Three, enforcement of the provisionsisincreased by allowing citizen and public defender
suitswith plaintiffs receiving a percentage share of any finesthat arelevied for violations. This
provides strong incentives for producers to self-police their operations rather than waiting for
regulatory enforcement under more traditiona systems.

8U.S. Environmental Protection Agency. Environmental News. Washington, D.C. May 25,
1993.

% Roe, David. An Incentive-Conscious Approach to Toxic Chemical Controls. Economic
Development Quarterly. August 1989.

% Also see: Roe, David. Barking up the Right Tree: Recent Progress in Focusing the
Toxics Issue. Columbia Journa of Environmental Law. Vol. 13, No. 2. 1988.
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New Jersey's Environmental Cleanup Responsibility Act

Another example of the shifting of burden of proof through mandatory information
disclosureis New Jersey's 1983 Environmental Cleanup Responsibility Act (ECRA). Thislaw
requires that industrial establishments dealing with hazardous wastes submit a "negative
declaration" or a hazardous substances cleanup plan to the New Jersey Department of
Environmental Protection as a precondition for the closure, transfer, or sale of the property.
Failure of the seller to meet the requirements of the Act is grounds for voiding the sale, and the
buyer can recover damages from the seller in such cases.

In the period since passage of ECRA, thelaw has had significant effects on the real estate
and banking industries as well as the industrial operations that generate hazardous waste.
Extensiveliteratureontheproblemsinclude uncertaintiesover coverage, disagreement over what
triggers ECRA, and the time the regulatory and approval process takes.™

Although this State act remains controversial, one of its main effects has been to shift the
initial cost and burden of proof for environmental audits from the buyer to the seller. Thusan
incentive has been created for industrial facilitiesto eliminateimproper practicesin the disposal
of hazardous wastes in order to ease future sale or transfer of assets.

Liability Assignment
Toxics

Implementation of both Superfund and the Resource Conservation and Recovery Actrelies
inpart upon afinancial responsibility requirement under which disposersof hazardouschemicals
have to demonstrate that they can handle the costs of corrective action. Treatment, storage, and
disposal facilitiesmust al so show financial responsibility for proper closureand post-closurecare
regardlessof contamination. Though both actsencourageinsuranceto cover thecost of pollution
damage, large companies that can demonstrate financial capability may self-insure. Insuring
these type of risks has proved difficult because of the uniqueness of such events and because of
the unpredictability of court decisions on damage awards. Insurance companies also have not
been in aposition to raise rates sufficiently to cover the uncertainty since large companies have
the option of self-insuring, thus raising further the costs of those still buying.

Groundwater

Liability assignment al so hasbecomean issuein groundwater contamination by pesticides.
Connecticut's 1982 Potable Drinking Water law follows the principle of strict liability for
groundwater contamination, and requires aresponsible party to provide potable drinking water
to replace contaminated water. This provision was invoked against five of the State's largest
farms, following contamination of groundwater by apesticide, Ethylene Dibromide (EDB). The
farmersappeal ed ordersto provide potablewater and fines. The casewassettledin August 1988.
Most fines were dropped and the State legislature enacted a bill specifying that farmers using
pesticides for agricultural purposes, strictly adhering to label requirements, having a plan to

9 See for example Schmidt, Joseph W. Jr.  New Jersey's Experience |mplementing the
Environmental Cleanup Responsibility Act. RutgersLaw Review. Vol. 38. 1986.
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minimize contamination, and keeping complete records could not be compelled to provide
dternative water. However, the strict liability requirement was continued for damages.

The question of farmer liability for pesticide use has also become anissuein reauthorizing
and amending the Federal Insecticide, Fungicide, and Rodenticide Act.

Deposit-Refund for Managing Solid and Hazardous Waste

Federal programs for solid and hazardous waste management were authorized in the
Resource Conservation and Recovery Act of 1976 (RCRA) and in subsequent amendments.
Under theselaws, regulation and enforcement have focused on the 6,000 treatment, storage, and
disposal facilities for hazardous waste. While substantial progress has been made as aresult of
thisprogram, other aspectsof solid wastedisposal (e.g., industrial nonhazardouswastefacilities)
have been neglected. Even in the hazardous waste program, it has become clear that there are
limits to what can be accomplished by focusing on the disposal end of the process. At some
point, attention needs to be placed on the waste generators.

But here one immediately encounters a practical difficulty: the number of actors whose
behavior oneseeksto changeisextremely large. Hazardouswasteisgenerated by approximately
650,000 entities, including gas stations, dry cleaners, schools, photo devel oping labs, and others,
and small amounts of hazardous waste in products such as paint, batteries, pesticides, and
cleaning solvents are generated by nearly 100 million entities, including households, office
buildings, commercial establishments, and institutions.

Thereisno conceivable enforcement mechanism that can addressthe large number of entities
generating solid and hazardous waste. Thus, some attention continues to be focused on
approaches that provide incentives to reduce waste generation or to manage wastes in more
acceptable ways, such as deposit-refund systems.

In addition to beverage containers, deposits and refunds have been applied to auto batteries
and to pesticide containers (in Maing).*

Beverage Containers

Most new proposals for deposit-refund systems are based on the experience of ten States
with regard to beverage container deposits. States with refund systems for beverage containers
(generally referred to as "bottle bills") report that 72-97% of deposit containers are returned for
recycling, even though consumers are not required to return the containers. The economic
incentive (a 5 or 10-cent refund per container) is sufficient to produce the desired behavior.
Comparable data are not available for mandatory recycling programs (those not using deposits
and refunds), but anecdotal evidence suggests that they are far less successful

2 Project 88, Harnessing Market Forces to Protect Our Environment. pp. 130-131.

% "Where Recycling Is Sooken, Fines Add Some Clarity," New York Times, March 21,
1989, p. B1. Thearticle reported on experience with mandatory recycling in Jersey City, New
Jersey. About 20 percent of Jersey City residents actually comply with the mandatory program,
according to the city's recycling director. See also McCarthy, JamesE.  Bottle Bills and

(continued...)
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Lead Acid Batteries

Deposits on lead acid motor vehicle batteries have already been implemented by at least
ten States asaway to reduce problemswith improper disposal.** Inthe State programs, retailers
are reguired either to accept a used battery when selling a new one or to collect a deposit from
the customer. Some have proposed a national system that would include deposits at both the
manufacturing and retail stageswith redemption centersfor consumersto reclaim their deposits.
Redemption centers would reclaim deposits from manufacturers to close the financial loop.*®

Onepossibleissuein adeposit-refund program isthe unintended incentive the deposit may
havefor theft. Some speculate that too large adeposit may make it worth whileto steal batteries
for redemption. Thiscould becountered by requiring proof of purchase, but such record keeping
raisestheinconveniencelevel thusreducing theincentiveto return batteries. Alongsimilar lines,
inconvenience in the availability and proximity of return points for used batteries would limit
program effectiveness, unless the deposit were sufficiently high. In the above proposal, unless
the redemption centers were coordinated and linked to the existing auto-parts retail system, it
would seem that consumer inconvenience could work against program effectiveness. Actua
experience suggests, however, that these problems can largely be solved. A ten dollar return
vaueisonly for buying a replacement battery, so thereis no incentive to steal. Retailers take
the old batteries in trade solving the convenience problem.

Pesticide Containers

Since 1985, Maine hasrequired depositson limited and restricted use pesticide containers.
Under this State system, any restricted use pesticide container sold in the State must have a
sticker indicating that a deposit has been paid to the dealer. When atriple rinsed container is
returned, the depositisrefunded. Asof 1990, over 13,000 containers had been returned. Given
deposits of up to $10.00 per container, this program appears to create a strong incentive effect.

%(...continued)
CurbsideRecycling: Are they Compatible?J.S. Library of Congress. Congressiona Research
Service. 93-114 ENR. January 1993.

% Carlin, Alan. Loc. Cit. p. 4-1

% Stavins, p. 63
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PROPOSALSFOR NEW APPROACHES

Congress is currently considering a variety of market-type mechanisms in various
reauthorizations such as the Clean Water and Solid Waste Acts. Proponentsfor U.S. action on
mitigating possible global warming also are calling for taxes or tradeable overcontrol as means
for slowing carbon dioxide buildup. Market-based mechanism are also under consideration in
some State water resource management efforts as well as other Federal programs. While most
of the proposed mechanismsare not new in concept, many would break new institutional ground,
raising important questions about implementation.

ACHIEVING REGIONAL/LOCAL REGULATORY EFFICIENCY
Marketable Permit ProgramsIn The Los Angeles Area

Cdlifornia's South Coast Air Quality Management District (SCAQMD) has been aleader
in developing and implementing innovative regulatory strategies often including economic
incentives. Since 1976, the District hasbeen operating an emissionstrading systemfor offsetting
new, modified, or relocated sources of air pollution as part of the new source review program.
SCAQMD recently adopted regulations to implement an emissions trading program asameans
of achieving further emission reductions from stationary sources.

Background

In October 1990, SCAQM D began development of anew marketable permits program called
the Regional Clean Air Incentives Market (RECLAIM). After three years of debate, public
hearings, and rule revisions, the RECLAIM program was adopted in October 1993. The rules
governing the RECLAIM program became effective January 1, 1994.

The program will require stationary air pollution sources to meet a specified reduction in
current emissionslevels. Any reductions beyond the required level will result in the generation
of marketable credits. The marketable permits program isintended to help the South Coast air
basin meet itsair quality goals while allowing industry flexibility in accomplishing reductions,
reducing compliance costs, and stimulating technological pollution control innovations. The
RECLAIM program requiresthesameoverall emissionsreductionsthat thetraditional command-
and-control approach could achieve through the State Air Quality Management Plan (AQMP).
Air pollution sources can meet required reductionsthrough the method of their choice, including
purchasing traded emissions, installing pollution control equipment, or changing production
processes or products to prevent pollution.

The emissions trading program will apply to 390 facilities that are major sources of nitrogen
oxides (NO,) emissions. In addition, 41 of these facilities will make up a second market for
sulfur oxides (SO,) emissions. Although there are currently 24,000 permitted facilities in the
Digtrict, the number of participantsin RECLAIM islimited to 390 by excluding sourcesemitting
lessthan 4 tons per year of NO, or SO,. The District'sinitial proposal also included amarket for
emissions of reactive organic compounds (ROC). The proposal to include ROC
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intheRECLAIM program wasopposed by businessand industry |eaders. After theprogramwas
approvedin October 1993, SCAQMD staff began new effortsto expand the RECLAIM program
to include ROC emissions.

The initial emissions allocation for al facilities is determined based on historical actual
emissions data including peak years of facility use. After determining baseline emission rates,
the program requires annual emission reductions. SCAQMD is expecting an 8.3 percent annual
reduction in NO, emissions and a 6.8 percent annual reduction in SO,. emissions by 2010 when
the RECLAIM program ends. Each facility will be issued a facility-wide permit detailing all
emission sources at the facility, establishing emissions limits, and specifying annual reduction
rates. Creditswill beissued on an annual basisto facilities for each pound of NO | or SO,
emissionsbelow thelevel required for that year. Credit tradingwill beallowed without any prior
approval from SCAQMD, as long as trades comply with certain geographical and seasonal
constraints. Increased compliance monitoring will be reguired to ensure that emissions
reductions are being achieved and that trades are being made properly.

Thesuccessof the RECLAIM program depends on meeting emissions reduction targetsin the
District. Backstop provisions are necessary to ensure that the program achieves the necessary
reduction goalsand that thereisno backdiding. TheRECLAIM program providesthat facilities
exceeding their annual emissions allocation will be required to make additional compensating
reductions during the following year. Monetary penalties may also be applied to facilities
exceeding their emissions cap.

I mplementation Issues

Although emissions credit trading programs receive considerable attention in the literature
regarding market-based environmental incentives, most of the discussion istheoretical. There
has been limited experiencein the United States actually implementing trading programs on the
scaleof the RECLAIM program. The acid rain allowance trading program under Title IV of the
Clean Air Act Amendments of 1990 should provide implementation experience to draw on,
however, few trades have been completed thus far. As the RECLAIM program becomes
operational, there are several issues regarding its implementation that should be considered.

Compliance and Enforcement.. Increased compliance flexibility for the regulated
community translates into an added enforcement burden for SCAQMD. To ensure the success
of the RECLAIM program, SCAQMD must be able to verify that the regulated community is
meeting its required emissions limits or purchasing the required number of credits. SCAQMD
must also confirm that credits have been properly generated and traded.

SCAQMD initially proposed using sophisticated emissions monitoring equipment to assist
in properly enforcing the program. For example, continuous emissions monitoring systems
(CEMS) would have been used to calculate emissions of NO, and SO,. CEMs automatically
record emissionsdata. The datawould have been electronically transmitted directly to a central
District computer system that would examine the data to determine facility compliance
with emissions limits and reduction rates. Although daily monitoring might be appropriate and
cost-effective for large facilities, alternative monitoring methods were developed for smaller
facilities. The monitoring requirements are now correlated with the levels of emissions at a
facility.
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To ensure that individual facilities meet their emissions caps, SCAQMD is relying on
backstop provisions in addition to stringent monitoring. Penalties for exceeding an emissions
cap will be linked to the price of RECLAIM trading credits. This removes any incentive to
violate the emissions cap rather than purchase credits.

To ensure that the basin as awhole is meeting its air quality goals, SCAQMD will ingtitute
an automated tracking system. Reportswill show actual emissions on aquarterly basisand will
alow the generation of geographical emission reports. The system will also track credit trades
so that SCAQMD can determine whether facilities hold the necessary number of credits for
compliance.

Compliance and enforcement issueswill become more complex if ROC emissions are added
to the RECLAIM program. ROC is emitted from a variety of sources and products including
paints, coatings, adhesives, solvents, dyes, and inks. ROC sources also include combustion
sources such asboilers, heaters, internal combustion engines, kilns, furnaces, ovens, and dryers.
The ROC emissions from the use of a product cannot be calculated unless the product label
clearly certifiesthe ROC content. If all products containing ROC were properly labeled, each
source would still have to monitor the amount of each ROC-containing product used, and the
effectiveness of any ROC control equipment used in conjunction with the product.

SCAQMD initially proposed that al products be labeled with bar codes that indicate the
product'sROC content. Each timethe product is used, the bar code would be scanned and ROC
content informationwould beelectronically recorded. Companieswould keep daily logsof ROC
usage. ROC emissionswould be reported to the District on at |east amonthly basis (more often
for large sources). The District considered an automated tracking system similar to the type of
accounting system credit card companies use. Each source would be issued a District 'credit
card" to be used for information reporting. Total emissions would be tracked electronically in
the same way credit card companies track total spending balances after each purchase is
recorded.

The District must ensure that the method of reporting emissionsis adequate and that accurate
information is provided in a timely manner. If compliance determinations cannot be made
quickly, theDistrict risksbeing unabletoidentify improper "editsbeforethey aretraded and used
by another company to demonstrate compliance.

Administrative Costsand Transaction Costs. Adequate enforcement will be one of thekeys
to RECLAIM's success, however, it must be balanced with administrative costs. Although the
use of CEMs and automated ROG tracking would help ensure compliance, they would also
impose significant costs on RECLAIM participants. It may be difficult for RECLAIM to meet
both its program goals of reducing compliance costs below compliance costs of traditional
regulation) and reducing emissionsto alevel bel ow that achieved through command-and-control
regulation. Administrative costs would need to be minimized so that they do not discourage
eligible facilities from participating in the market.

Oneof thelargest administrative costsfor the District could be the added personnel necessary
for additional compliance and enforcement activities. There is also an administrative cost
associated with recording trades and verifying that proper transactions have occurred.

In addition to the District's cost of administering the program, participants will incur private
transaction costs associated with trading. Transaction costs will result from the need to locate
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trading partners. The District had developed a computer bulletin board that is available to the
public for the-purpose of listing offers to buy or sell credits. In addition, two firms have
announced their intention to hold a private auction of RECLAIM credits which they hope will
jump-start the credit trading market. The auction sponsorswill use acomputer system to match
buyers and sellers, and to identify market clearing prices. These measures should help limit
transaction costs.

I mpacts

The consequences of the RECLAIM program may be evaluated not only in terms of air
quality improvements, but on the socioeconomic impacts as well. Some are concerned that
facility shutdownswill increase under RECLAIM addingtojoblossin Californiaand damaging
the State'seconomy. Somebusinessesmay have additional incentiveto moveaway fromtheL os
Angeles area because of potential profits from the sale of emission credits earned by shutting
down plants. To ensure retention of businesses in the area, the District is allowing shutdown
credits to be generated only by the 390 facilities in the RECLAIM market. Non-RECLAIM
facilities will not receive credits for shutdowns.

MEETING POLLUTION REDUCTION OR PHASE-OUT
REQUIREMENTS THROUGH TRADING

Tradeable Permits For Carbon Dioxide Control

Approaches to implementing a CO, control program include: (1) regulatory schemes
involving efficiency standardsand other mandated requirements, along with financial incentives
or subsidies; (2) consumption taxes (carbon, Btu or gasoline) on the various sources of CO,; and,
(3) emission reduction programs based on market i ncentives such astrading and banking of CO,
credits® These approaches are not mutualy exclusive, but can be used in tandem to
complement each other. The following discusses trading and banking.

Background

The Clean Air Act Amendments of 1990 establish allowance-trading programs to control
S0, emissions and to phase out chlorofluorocarbons (CFCSY,which deplete stratospheric ozone
(and aso are greenhouse gases). The two programs differ in that the SQ, program providesfor
trading of emission allowances while the CFC program provides for the trading of production
alowances of the ozone-depleting chemicals. Thus, the CFC program creates a market for the
right to produce certain quantities of the controlled substances rather than for the right to emit

% Much current debate concerns the potential extent and timing of climate change; many
arguethat controlsare premature pending further scientific research and development. Asnoted,
thispaper does not eval uate the extent or magnitude of the problem, but rather focuses on options
for addressingit. Research and devel opment, and public education campaigns, whilenot directly
controlling emissions, will inevitably be essential components of developing and implementing
any policies directed at controlling climate change.

9 Sec. 607, Title IV, P.L. 101-549.
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specified quantities of the substance. Paralleling the SO, control program, most proposals for
CO, control focus on the actual pollutant as the basis of trading, not the production rights.

In the emission trading approach,” potential emitters of a pollutant are provided permits
or allowances for a specified activity--the production of ahazardous product, or an emission of
apollutant--with each permit "worth" aunit of production or pollution (e.g., aton of CO,). Each
affected facilities would be granted annual pollution permits corresponding to its allowed level
of emissionsas set by legidlation or regulation. No emissionsabovethelevel for whichafacility
held permits would be permitted. However, facilities could choose to reduce their emissions
below permitted levels and sell the resulting excess permits received from those pollution
reductions to others. Facilities would be encouraged to trade these permits among themselves
or with othersin order to find less costly ways of meeting the overall reduction in emissions.

By over controlling and selling excess permits, facilities with economies of scale or
generally low control costs can reduce their total costsof compliance. Thosefacilitiesthat have
incremental control costs that are less than the price at which they could sell permits have an
incentive to overcontrol. Proceeds from selling the excess permits mean that the facility's total
cost of overcontrol could be less than if it just controlled to the mandated level. Ideally, the
excess allowances will be sold to utilities with incremental control costs above the allowances
price. By purchasing allowancesfor their emissionsin excessof the standard, thesefacilitiescan
meet any requirement more cheaply than if they controlled to the required level. The desired
outcome is alower total national cost for meeting the limitation than if all sources just met the
standards regardless of their differences in incremental costs.

If the market works efficiently, pollution reductions will be achieved cost-effectively.
Current experience with the SO,-allowance market is as yet insufficient to give much guidance
on how well a CO, permit market might work.

I mplementation Issues

The major economic advantage for a tradeable permit program is the flexibility that the
systemwould provide to emittersin complying with reduction goals. In controlling greenhouse
gases, thisflexibility could include options beyond reducing emissions, such asincreasing CO,
sinks (by planting forestsfor example), or permitting tradeoffswith controlson other greenhouse
gases, likemethane. For example, autility could chooseto capture and burn coal -bed or landfill
methane, which would have the effect of offsetting its emissions of CO,. Hence, the program
could provide a broad range of alternatives to emitters in complying with the goals of the
program. Likeatax system, the trading system would encourage development of cost-effective
control measures as trading would provide flexibility to emitters in determining what specific
control to use in meeting mandated targets.

A further characteristic of thisapproach isthat by focusing onthe quantity side of the price-
quantity equation, it effectively limits total emissions--a characteristic that made it useful in
addressing acid deposition, and that makes it attractive for greenhouse gases. The option of
simply paying the price of pollution (asin atax) is subject to prohibitively stiff penalties. Thus,

% For example, see Daniel J. Dudek, "A Short Discussion of Greenhouse Gas Trading."
Preparedfor the Keystone Global Warming Dial ogue Policy Evaluation Working Group, August
1990.
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the quantity of reductions achieved is much more certain than under a tax scheme. Thiswould
provide some assurance to interested parties that a specific amount of CO, would be reduced or
aspecific trend in emissions obtained. For those confident that achieving aspecific level of CO,
reductionswill yield very significant benefits--enough so that even the potentially very high end
of the marginal cost curve does not bother them--then a regulatory system or tradeable permit
program may appear most appropriate.* CO, emissions would be reduced to a specific level,
and, in the case of atradeable permit program, the costs involved would be handled efficiently,
but not controlled at a specific cost level.

Also, the program could be phased-in over time, beginning with a new source offset
program and later expanding to existing sourcesif necessary.’® Thus, the program could begin
with a offset provision requiring new sources to get permits from existing sources in order to
operate, and expanded over time to increase reduction targets on existing sources. However,
there is also the possibility that a ceiling on emissions could become a floor as no direct
economic incentive would exist to reduce emissions below the mandated ceiling.

I mpacts

Implementing even the most elementary of this type of program raises severa practical
issues. First, the more sources involved, the more complex and burdensome a trading scheme
becomes. A trading system would need the most sophisticated monitoring system of the
approaches outlined here. Besides determining a basis for the initial allocation of credits,
monitoring systemswould be needed for determining compliance and for overseeing trades. For
small, diffuse sources, thiscould be achallenge. For example, 12% of all CQ emissionscomes
fromtheresidential/commercial sector (space heating/cooling, water heating and appliances) and
33% from thetransportation sources (trucks, automobiles, airplanes, etc.). Desighing atradeable
permit program to cover these sources (45% of total) would be achallenge. |f an international
scope is desired, the monitoring question is multiplied again.

Second, when utilities are the sources affected, the trading scheme may pose unresolved
issues concerning thejurisdiction of State public utility commissions. Questionsariseabout how
investments in pollution equipment verses investments in permits might be treated. Such
questions are currently being asked with respect to the SO, program with no consistent answer
yet.

Third, theinitial alocation of permits/allowances/credits posescritical equity issues. One
option is to simply auction off initial alocations, which could adversely affect economically
disadvantaged participants. Another option is to distribute them free, which requires the
development of some dlocation formula, for example according to existing emissions or
production. Y et another option is to allocate them according to a complementary regulatory
scheme. Thisinitial allocation could be very complicated, depending in part on the numbers of
emitters and gases included in the program. Indeed, it may be more critical than under a tax

% For ageneral discussion of emission permitsversus carbon taxesin the face of uncertainty,
see Oates, Wallace E., and Paul R. Portney, Economic Incentivesfor Controlling Greenhouse
Gases. Resourcesfor the Future. Resources, Spring 1991. pp. 13-16.

100 Daniel J. Dudek and LeBlanc, Alice, Offsetting New CO, Emissions: A Rational First
Greenhouse Policy Step," Contemporary Policy Issues, vol. 8, no. 29 (July 1990).
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schemeasthepermit programwill generate no revenueto government for potential redistribution
to heavily affected areas or industries.

Liquidity of thetrading system could require Government intervention in termsof auctions
or as a source of last resort. The necessity and degree of such intervention could affect the
efficiency of the system.

In summary, the development of a system where current and/or future CO , emissions
alowances or permits (or credits) could be traded would introduce some of the advantages of an
economic incentive program while retaining some of the certainty of a regulatory system.
Likewise, implementation of atradeable permit program would be easier than many regul atory
programs, but more difficult than atax scheme, asis discussed later.

Recycling Creditsin the Solid Waste Area

Solid and hazardous waste programs offer a clear example of the three factors stimulating a
reconsideration of market-based approaches. First, the United Statesisin the midst of a new
round of regulatory effortsthat could increase dramatically the cost of traditional approachesto
waste management. As costs increase, the need to consider more efficient waste management
mechanisms grows.

Second, existing regulatory programs appear ill-conceived to manage many of the new
regulatory targets, such asgas stations, dry cleaners, households, and other small quantity waste
generators, whose numbers make traditional enforcement approaches impracticable.

Third, because of the Federal budget deficit, it appears unlikely that there will be increased
funding for existing or new control programs. Spending for solid and hazardouswaste programs
grew more rapidly than other components of EPA's budget in the 1980s, but there are still
substantial backlogs of permitting and enforcement cases, and little attention is being given to
some potentially major problems. Thus, market-based approaches have drawn interest for their
ability to serve as revenue sources.

Background

During the 102nd Congress, more than 100 billswere introduced to revise and reauthorize
the primary Federal solid and hazardous waste law, the Solid Waste Disposal Act (SWDA).%*
Many similar bills have been reintroduced in the 103rd Congress. These bills contain numerous
examples of economic incentives for solid waste management. They mostly create incentives
for reducing the amount of waste placed in landfills, collecting recyclable materials, reusing
recovered material sin manufacturing new products, or purchasing productsthat contain recycled
materials. Many of the sponsors of these billsbelievethat recycling isbetter for the environment
than landfilling waste because recycling may preserve natural resources and conserve limited
landfill space. Some believethat landfillsare unsafe because they have the potential to leak and
contaminate nearby ground water. Although communitiesand privatewastedisposal companies

102 The Solid Waste Disposal Act (SWDA) is frequently referred to as the Resource
Conservation and Recovery Act (RCRA), the law which substantially amended the SWDA in
1976.
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can continue to construct new landfill capacity, it is costly to meet Federad and State
requirements for new landfills and politically difficult to site new landfills.

There are more than 5,000 curbside recycling programs currently in place nationwide, up
from about 1,000 in 1988. The dramatic increase in collection has lead to an over-supply of
recyclable materials. Without acorresponding increasein the demand for collected recyclables,
municipalities and other recyclers have had difficulty identifying markets for the reuse of the
recyclable materials collected. Many of the proposed incentive approachesaimto jump start the
markets for collected recyclable materials by equalizing supply and demand. Billsintroduced
in Congress attempt to stimulate demand where broad-based recycling markets have not thrived
(e.g., scrap tires, used oil, newspapers, etc.).

A series of billsaimed at improving markets for used lead-acid batteries, scrap tires, and
old newspapers was introduced in the 103rd Congress. The bills impose requirements on
producers and importers of these products requiring them to recycle an amount of their product
proportional to the amount of that product they produce or import. The recycling percentage
would be determined by EPA. EPA would also create a recycling credit system under which
recyclerscouldreceivecreditsfor recycling and producersor importerscould purchaserecycling
credits to comply with the recycling percentage requirement. The number of credits received
depends on the method by which recovered materials are managed. One method of reuse or
recycling could receive more credit than another to create a greater incentive for using one
recycling method over another. For example, atire producer or importer could comply with the
recycling requirement by incorporating used tire rubber in the new tire manufacturing process,
retreading oldtires, or purchasing recycling credits. Incorporating oldtiresinto asphalt pavement
or retreading old tire casings generates twice as many credits as burning awhole tire, and four
times as many credits as shredding atire for disposal.

The bills covering lead-acid batteries and old newspaper contain adight variation on the
credit system for scrap tires. Rather than setting an overall recycling rate as proposed for scrap
tires, the bills set a minimum recycled content for new lead-acid batteries and newsprint. For
example, a producer or importer of lead-acid batteries could comply with the recycling
requirement only by recycling old lead in the production of new batteries, or by producing new
batteries with reclaimed lead purchased from a secondary lead smelter. The third compliance
option would be to purchase recycling credits from another lead-acid battery producer who
exceeded the minimum content requirement.

The main difference is that the minimum content approach encourages recycling of old
newspaper back into newsprint with recycled content and the use of lead from old lead-acid
batteries for producing new lead-acid batteries. This approach does not encourage the use of
recovered materialsfor anything other than the original product. It would discourage alternative
uses such as exporting recovered newspapers for recycling abroad.

I mplementation Issues

The main assumption fundamental to the variousbillsisthat existing marketsfor batteries,
newspaper, andtiresare either non-existent or imperfect. Therefore, requiringthoseresponsible
for producing or importing these goods to also recycle them enhances and stabilizes existing
markets, or creates marketsthat do not currently exist. One drawback isthat in areaswherethese
markets do indeed exist and are working, these bills could interfere with the existing market by
imposing an artificial market. Recycling activity would center around the federally specified
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recycling percentage or minimum recycled content and natural market forces that could
otherwise increase recycling above that level could be suppressed.

In some of theseindustries, where consumer behavior isan important part of therecycling
system, the effectiveness of these hills may be limited. For example, in the used battery
recyclingindustry, many manufacturersarealready using 100 percent recycled leadin producing
new batteries. However, even if al manufacturers used 100 percent recycled lead, many used
batteries would not enter the used battery collection system. Various proposals encourage
increased collection by mandating that retailers accept used batteries. However, because the
behavior of individual consumersis so important to the collection of batteries, such proposals
may not be highly effective unless collectors provide incentives to consumersfor returning used
batteries.

Whether a credit trading market will work, depends on the ease of identifying potential
market participants. For items covered by these bills, the number of recyclersisfairly limited,
therefore the number of credit generators would aso be small. Nonetheless, brokers may be
needed to facilitate trades. Administrative costs could bevery highif acredit trading market did
not develop on its own and EPA had to promote trading.

Transaction costs also need to below. High transaction costswould limit trading because
it might raise the cost of purchasing credits close to the cost of compliance with the recycling
requirement or minimum recycled content requirement. The more information EPA makes
available on who has credits and who may need to purchase credits, the lower transaction costs
will be. Producersandimportersmust also befairly certainthat creditswill be available and that
they will be available at alower pricethan it would cost to meet recycling requirements on their
own. Long-term contracts would help reduce uncertainty of credit price and availability.

A credit trading system would be difficult to enforce because EPA would need to be able
to verify the number of credits a recycling firm generates, as well as whether the producer or
importer has purchased the proper number of credits. EPA could accomplish this through
inspections and audits of company records.

I mpacts

All domestic producers and importers of any of the products covered by these mechanisms
would be affected by the legidation. Major consumers such as automaobile manufacturers and
newspaper publishers would also be affected by the legislation. The cost of producing or
importing the covered products would rise because of the additional costs of purchasing
recycling credits or meeting the required recycling percentages. This could cause some
consumer priceincreases, depending on how large acomponent of total product cost therecycled
material was. Collectors of recyclable materials would see increased demand for these
commodities and possibly increased prices paid for them, depending on supply and demand
balances. Recyclerswould also benefit by selling recycling creditsto producers and importers.

These proposals could provide benefits to some industries while damaging others. Which
industrieswould be aff ected woul d depend on manufacturers choicesfor recycling methods. For
example, if manufacturers find that it is cheaper and easier to recycle all used tires by making
them available to the rubberized asphalt industry, the tire retreading industry might suffer
because its access to retreadable tires would be diminished. Alternatively, if manufacturers
provided most of their scrap tires to tire burning plants, both the retreading industry and the
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asphalt rubber industry would be harmed. This problem could be diminished by properly
weighing credits given for each use.

By providing an incentive for the use of batteries with recycled content, secondary lead
smelters could gain from theimplementation of thisbill, while virgin lead manufacturers would
suffer. The virgin newsprint industry would also lose market share to recycled newsprint
manufacturers, although the trend for newsprint as well as most other manufacturers is to
incorporate recycled materialsinto their operations.

Thesetypesof proposalscould haveanimpact on existing Stateand local programs. Many
States already require the management of used batteries, tires, and newspapers. For example,
amost three quarters of the States have scrap tire laws or regulations or are considering such
legislation. Some State and local governments may have already entered into contracts with
private recycling operations that require the community to supply a specified amount of
recovered materials. For example, some local governments have contracts with rubberized
asphalt firmsfor the building of highways using scrap tires that require thelocal government to
provide a specified amount of used tires. If manufacturers must recycle tires on their own, the
number of tires available at municipal solid wastefacilitiesmay decline and becomeinsufficient
to support rubberized asphalt road construction projects.

INTERNALIZING SOCIAL COSTSTHROUGH NONREGULATORY
MEANS

Carbon Taxes'%
Background

In the view of many economists, a carbon tax would be the most efficient approach to
controlling CO, emissions. A pollution tax attempts to maximize net social welfare from
polluting activities. Economists observe that pollution imposes costs on society that are not
incorporated in the price of the goods or services responsible for the pollution; these are called
"external" costs. An ideal pollution tax "internalizes' these externa costs by making the
beneficiary of the polluting activity pay apricethat accountsfor the socially borne costs. When
the tax is set at the level at which the margina costs of more controls would just equal the
marginal benefits society gains by further reductions, society's net welfare is maximized.
Polluters, finding it cost-effective to reduce their emissionsto avoid paying the tax, would add
pollution controls, or take other actions, to the point where further controlswould cost morethan
the tax or than the benefits society would gain. In the case of global warming, the pollutants
being taxed and the level of the tax would be based on their respective contributions to global
climate change and on an assessment of the future damages from climate change.

I mplementation | ssues

In practice, attaining a "socially optimal” level of control from an carbon tax may not be
achievable. Setting the tax at the level that maximizes net socia welfare would require

102 Although this section focuses on carbon taxes, much of the discussion is relevant to other
tax proposals.
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calculating external costs (such as of global warming). This is extremely difficult if not
intractable, because of uncertainties about effects, the problem of monetizing impacts, and other
scientific and methodol ogical problems.*® For example, Cline has estimated the annual damage
from adoubling of CO, equivalent from $61 billion (1990 dollars) to as high as $117 billion or
possibly more.’®* Others suggest the damage could be lower than this range.'%®

Because of thisuncertainty, asecond approach to setting the carbon tax has been suggested
where apolicy decision is made to achieve a stabilization or reduction in CO, by acertain year
(for example, stabilization of emissions at their 1990 levels by the year 2000), and then to
estimate the tax level necessary to achieve that objective. Economic theory indicates that a
pollution tax is an efficient vehicle to minimize control costs for a given level of reductions
(regardless of whether the level achievesthe ideal net social welfare). In thissense, apollution
tax is efficient because it decreases the compliance costs of individual firms by allowing them
theflexibility to makethebest use of information and technol ogy relevant to their circumstances.
Individual firms can determine whether it is in their interest to pay the tax or to invest in
emission-abating alternatives. Since the tax must be paid on remaining emissions, firms have
a continuing incentive to innovate and find cheaper ways of reducing emissions.

However the tax is set, it creates an incentive to reduce emissions by raising the cost of
polluting. Hence, the purpose of the tax would not beto raise revenue per se (although it would)
but to induce reductions at the lowest costs achievable. Presumably, the policy goal would be
to set acarbon tax at alevel to achieveaspecificlevel of CO, emissions by aspecific date--given
the assumptions and uncertainties of predicting how aparticular tax level would affect activities
emitting CO,.

I mpacts

Besides being economically efficient, a carbon tax provides some protection against the
uncertainty of carbon reduction costs at the cost of some uncertainty about the quantity of
pollution reduced. Proposed CO, reduction mechanisms present large uncertaintiesin terms of
the perceived reductions needed and the potential costsof achieving thosereductions. Inasense,
preferencefor acarbon tax or another system dependsto some degree on how oneviewstherisks
and uncertainty regarding thenecessity of achieving specific reductionlevelsversustherisksand
uncertainty regarding costs. If one is more uncertain about the benefits of a specific level of
reduction--particularly with the potential downside risk of substantial control costs to the
economy--then a carbon tax may appear most appropriate. In thisapproach, thelevel of the tax
effectively caps the marginal control costs that affected activities would have to pay under the
reduction scheme, but the precise level of CO, reduction achieved isless certain--subject to the
boundaries and uncertainties of model projections. Basically a carbon tax resolves the "price

103 See Blodgett, John. Health Benefits of Air Pollution Control: A Discussion, CRS
Report 89-161 ENR, February 1989.

104 Cline, William R. Global Warming: The Economic Stakes Washington D.C.: Institute
for International Economics, May 1992

105 For example, see Nordhaus, William D. To Sow or Not to Sow: The Economics of the
Greenhouse Effect. The Economic Journal 101, no. 6, 1991. pp. 920-37.
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versus quantity” debate in favor of having more cost control over having absolute certainty of
reductions.'%

An additional strength of tax mechanisms is that they are self-executing in many ways,
solving some of the implementation problems raised by regulatory systems. For example, if the
tax wereimposed on fuel inputs (e.g., cod, oil, and natura gas), little additional datacollection
would be necessary to impose the tax; no cumbersome or expensive monitoring systems, such
as stack monitoring, would be necessary to determine emission levels and potential tax
liability.*” Other transaction costs, such as tracking credits under a tradeable permit program,
would be unnecessary. Once set up, legal challenges and the delays resulting from legal
proceedings might lessen. Thiswould beparticularly trueif farther downthelineit were decided
that increased reductionsin CO, were necessary. With a carbon tax system, focus would be on
changing thetax rate, compared with atradeabl e credit program where concern about legal rights
and "takings' or disruption of any credit market or corporate compliance planning could be
involved. Likeatradeablepermit system, acarbon tax system could al so stimul ate devel opment
of awide range of cost-effective control measures as specific reductions would be determined
by the balance between control costs and the tax, rather than limited by specific reductions
mandated under aregulatory system.

However, in someways, atax system merely changesthe forum, rather than the substance
of implementation issues. Because paying a carbon tax becomes an alternative to controlling
emissions, the debate over the amount of reductions necessarily becomes a debate over the tax
level imposed. Those wanting large reductions quickly would want a high tax imposed over a
short period of time. Those more concerned with the potential economic burden of acarbon tax
would want a low tax imposed at a later time with possible exceptions for various events.
Carbon taxeswould remain basically an implementation strategy; policy determinations such as
tax levels would require political/regulatory decisions.

Climate change is also a global problem, making at least some international cooperation
on strategies desirable. Current European efforts to begin addressing CO, emissions focus on
acarbon tax or a hybrid carbon tax/energy tax. The European Community (EC) had proposed
a$3 per barrel of oil equivalent tax beginning in 1993, rising to $10 per barrel by 2000. Fifty
percent of the tax would be imposed on energy production (including nuclear power) except
renewables; fifty percent of thetax would be based on carbon emissions. Thischoiceof ahybrid
tax reflects concern within the EC that energy efficiency be promoted as an explicit goal, and
concern within the environmental community about promoting nuclear power. Although any
U.S. carbon tax would not necessarily be identical to an EC levy--even if the reduction goals
were comparable--using the same general approach would make discussions of comparability
Or reciprocity easier.

A fina consideration isthat acarbon levy would raise money. For example, the proposed
EC tax is estimated to raise about $63 billion annually by the year 2000. What governments
chooseto do with that money would have someinfluence on the macroeconomic effectsof aCO,

106 Of course, thisis no guarantee that once a carbon tax level were set that it would not be
adjusted in the future as desired reduction levels are achieved or not achieved.

197 However, substantial data needswould be required if one endeavors to measure net social
costs and benefits, for example to validate the achievement of maximized net social welfare.
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reduction program. In any case, the revenue could provide the governments involved with
flexibility in addressing economic concernswithintheir countriesand between theindustrialized
countries and the developing countries. On the latter point, funds might be allocated from the
revenue received to encourage programs to control global warming gases (or to promote
sustainable development and species preservation, for example) in Third World countries. In
addition, the carbon tax approach would not involve massive government intervention in terms
of direct regulation. Of courseg, it is atax whose effects would be particularly felt by energy-
intensive industries.

In dealing with the complex and global nature of climate change, carbon taxes have some
important strengthsin terms of economic efficiency, implementation, cost control, and potential
international harmonization. Asatax, acarbon levy would result in revenues being created for
the government--the disposition of which would have a substantial impact on the economic
effects of the tax.

Effluent Fees

From topics discussed at public conferences'® to initiatives endorsed by the
Administration,® market-based alternatives to conventional environmental regulation have
moved out of the economics journals and into the policy debates. In the policy area, market-
based strategies for water pollution control are a topic of somewhat more recent interest than
related areas such as air pollution control. Two basic options are the focus of much of the
attention: effluent charges, which put a price on each unit of discharge, and tradable permits of
the sort already endorsed in diverseregionssuchasthe Tar-Pamlicoriver basin of North Carolina
andthe Dillon Reservoir in Colorado (seediscussionsin previoussection of thisreport). Effluent
fees or charges are a newer instrument in the water pollution control field, even for
demonstration purposes.

In 1990 direct and indirect releases of toxic pollutants to water by manufacturing facilities
amounted to 645 million pounds, according to reports of facilities subject to the Toxics Release
Inventory (TRI) established by section 313 of the Superfund Amendments and Reauthorization
Act of 1986."° Releases of conventiona pollutants, though not reported pursuant to TRI, are
estimated at an additional 3.4 million pounds. That volume of discharges, of both toxic and
conventional pollutants, although regulated by traditional permit and control measures, is
responsible for widespread impairment of the Nation's waters. Water pollution injures animal

108 See, for example: U.S. Environmental Protection Agency, Office of Water.Clean Water
and the American Economy, Proceedings of a Conference, Oct. 19-21, 1992. EPA 800-R-
001a. March 1993. 2 val.

1% See, Gore, Al. Creating a Government that Works Better & Costs Less, Report of the
National Performance Review. September 1993. p. 63. This report notes that market
mechanisms-- fees on pollution, trading systems, and deposit-rebate systems -- can be effective
dternatives to environmental regulation, and it recommends that EPA and Congress use
administrative and legislative measures, for example, the Clean Water Act, to promote market
mechanisms to abate pollution.

10 .S, Environmental Protection Agency, Office of Pollution Prevent and Toxics. 1990
Toxics Release Inventory. EPA 700-S-92-002. May 1992. 229 p.
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and plant life and exposes humans to health risks. As a supplement to command-and-control
systems, water pollution discharge fees can give polluters a strong incentive to change their
behavior and reduce the volume and toxicity of wastewater.

Background

Economistsarguefor effluent feesasaway to internalize external social costs, and awell-
designed fee or charge system should incorporate evaluation of potential benefits (avoided
damages) in a structure that accurately accounts for all sources of those damages. In the 103rd
Congress legidation has been introduced that would impose effluent fees on industrial
wastewater discharges in order to generate revenue for water quality programs, H.R. 2199 and
H.R. 2255.*** The legidation proposes to raise $2 billion annually by assessing a charge on a
specified group of chemicals (300 toxic and three conventional pollutants) released to surface
water by industrial direct dischargersand indirect dischargers (companies that discharge wastes
to municipal sewers for treatment by the local sewerage utility) throughout the United States.
Thelegidation has dual objectives -- aspecified revenue goal for water quality programs raised
through a"polluter pays' fee system.

Under the proposal, the pollutants are grouped in five categories consisting of abase group
and four other groupsthat reflect increasing toxicity to aguatic life and human health. A feerate
is established for each of the five categories that would be applied to actual loadings, or
discharges, of the individual chemicals. Toxicity characteristics, developed by EPA in
connection with standard setting under the Clean Water Act, yield atoxic weighting factor for
each pollutant and, hence, a means of ranking and grouping the chemicals according to their
relative toxicities.

I mplementation | ssues

Two key issues associated with the proposals are identifying which chemicals would be
subject to effluent fees and determining the rate or rates applicable to discharges of those
chemicals. A discharge fee can be applied most easily to discharges from point sources, since
the discharges can be accurately measured or calculated. Measurement or cal culation based on
actual or estimated discharges is essential. Also important is basing the proposal on as
comprehensive a list of chemicals as possible, so that all pollutants with potential for causing
environmental harm are made subject to the same manner of incentives to reduce damages.

The chemical list inthelegidation includes three conventional pollutants (total suspended
solids, biological oxygen demand, and oil and grease) because dischargesof these substancescan
impair water quality and because they provide areference point for relative toxicity of the other
chemicals. They include metals and metal compounds, organic chemicals, non-metallic
inorganics, pesticides, and acids, bases and salts. The toxic pollutants include chemicals from
severd lists: pollutantsincluded in TRI reporting requirements and known to be discharged to
surface waters; chemicals regulated as priority pollutants under the Clean Water Act; and

11 H R. 2199 was introduced Rep. Gerry Studds and was referred to the Committees on
Merchant Marine and Fisheries and Public Works and Transportation. H.R. 2255, introduced
by Rep. Norman Mineta and referred to the Public Works and Transportation Committee, is
substantially the same (including thetax proposal sdiscussed here) except for provisionsaffecting
jurisdiction of the Merchant Marine and Fisheries Committee.
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chemicals of more recent concern because of their potential to accumulate in living organisms
and become more concentrated as they move up the food chain (through bioaccumulation or
biomagnification) which arenot currently covered by either TRI or Clean Water Act regulations.
This substantially addresses the issue of a data set that is both comprehensive and current.

Fundamental to the proposal isthe concept that the rate of fee or charge should betied to
the environmental harm or threat of harm caused by the discharge of the pollutants. Thus, the
toxicity of the substance isimportant as a basis for determining the fee. Under the legislation,
toxic weighting factors are used to rank each chemical and place it in agroup, for purposes of
determining the applicable effluent fee. EPA uses toxic weighting factors in the process of
evaluating technological options under the industrial point source regulatory program. The
analysisreflectsthefact that some pollutantsare moretoxic than othersand removal of pollutants
by one technology may be more or |ess effective than another technology based on its ability to
remove the more toxic chemicals. A weighting factor for a pollutant parameter is calculated in
relation to a selected standard pollutant (e.g., copper).

EPA has developed toxic weighting factors for 126 priority pollutants and approximately
250 pesticides, but no toxic weighting factors have been developed for a number of chemicals
listedinthelegidation. Thus, intheproposal, those chemicalswereassigned aproxy factor. For
those chemicals, this results in a somewhat arbitrary assignment or ranking; actual toxic
weighting factors, if available, could easily be lower or higher.

Use of EPA's toxic weighting factors is an imperfect strategy for ranking the toxicity of
chemicals, since it does not cover all chemicals of potential interest or concern. Other ranking
systems might take into account a range of parameters such as toxic effects (acute and chronic
toxicity, wildlifeand human health toxicity), environmental fate (persistence), and exposure data
(detection in water and sediments). Inclusion of multiple parameters has the potential to
strengthen theresultsof chemical ranking, but sufficient datainthisbroad array of categoriesand
for al pollutants of concern do not currently exist.

Effluent fee rates under the legislation are based on the categories of chemicals, their
relative toxicity to one another, and the amount of total revenue to be collected. A rate of 0.6
cents per pound of pollutant dischargeis set for chemicalsin the base category (Group 1), which
consistsprimarily of conventional pollutantsand otherswith very low toxicity. Each of the other
categories fee rates is then established in relation to the base rate in order to reflect relative
toxicity. Therate of feefor chemicals discharged in Group 5 (consisting of chemicalswith the
highest toxicity) would be afee of $63.39 per pound discharged.

I mpacts

The objective of the proposed industrial wastewater effluent feeisrevenue generation, but
if aquantity- and toxicity-based discharge fee program were implemented, polluters' residuals
management practices would be expected to change because the fees would increase the cost to
pollutersof using surfacewatersasawaste disposal medium. The changesin polluters' behavior
would depend on the magnitude of the fee and discharge abatement costs. Thusfar, little or no
empirical study has been done on what level(s) of fee(s) would result in reduced discharges.
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Faced with adischarge fee, the polluter hasfive possible adaptations.**? First, the polluter
can treat itswastewater to reduce the quantity and toxicity of discharges. Many would probably
choose this response, in particular by installing additional control equipment. Second, the
polluter can alter production processes (substitution of less toxic chemical inputs or processes
involving reduced wastewater discharges), which in turn can reduce the quantity and toxicity of
discharges. Thisresponseamountsto greater useof pollution prevention asawasteminimization
technique. Third, the polluter can follow some combination of these actions.

Fourth, the polluter can simply pay the fee or charge, postponing a change in residuals
management until the feeincreases or abatement costs decrease sufficiently. Therevenuegoals
estimated for the proposal ($2 billion per year) assume, in fact, that this will be the response of
mostindustrial sources, sincethe proposed feeratefor most chemicalsislow enough that paying
thefeewould generally have minor impact onindividual firmsor most industry categories. With
the exception of the chemicalsand allied productsindustries (which accounted for 63 percent of
TRI dischargesin 1990 and would pay about two-thirds of fees paid by al industries under the
proposal), impacts on most industries would not be significant.*3

Finally, the polluter could reduce production or close down.

To the extent that revenue-raising is akey objective of an effluent fee (rather than purely
asan economic incentive to dischargers), it is necessary to build into the fee system ameansfor
making adjustments over time. For example, to maintain a predictable revenue stream -- where
that isthe goal -- the design of the system should provide for periodic changesin the fee rates
to account for effects of inflation. Similarly, the fee system needs to recognize and adjust for
uncertaintiesin itsinitial design. One major uncertainty could result if the feesin fact have the
effect of altering polluters actions, that is, if imposition of fees led to reduction in use of the
chemicals and revenues were to decline. While it is difficult to estimate the extent to which
chemical use would be altered, the potential for reduced revenue should be considered.

Input Fees - Fertilizer, Pesticide and Animal Feed Tax
Background

Policy interest in taxing inputsto agricultural runoff alsoisreflected inthe samelegidative
proposals, H.R. 2199/H.R. 2255. The legislation recognizes that surface and ground waters are
potentially vulnerable to contamination by various types of runoff from agricultural lands and
activities. When pesticides and fertilizers are applied to crops, rangeland, forests, urban
landscapes, and other lands, they may be transported by wind, rainfall, runoff, and infiltration.
Chemicals dissolved in runoff water are carried to nearby surface water or may enter

12 Morton, Brian J., lan Burns, Jenny Dempsey, Kristy Mathews, Tayler Bingham. Effluent
Chargesand Water Quality: A Preliminary Assessment. Draft report prepared by the Center
For Economics Research, Research Triangle Institute for the US EPA Office of Water. May
1992. pp. 6-20 - 6-23.

113 Congressional Research Service, U.S. Library of Congress.  Funding Water Quality
Programs. Revenues for a National Clean Water Investment Cor porationReport prepared
for the House Committee on Merchant Marine and Fisheries, Subcommittee on Fisheries and
Wildlife Conservation and the Environment. July 1992. pp. 14-15.
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groundwater through direct infiltration, as well as through sinkholes or abandoned wells.
Another significant source of surface and groundwater pollution is anima waste runoff,
estimated to account for over one-third of all agricultural nonpoint source pollution and causing
impairments of water bodiesin 32 States.

I mplementation Issues

This legislation would impose taxes on three sources of this honpoint source pollution
runoff, pesticide active ingredients, the nutrient content of fertilizer chemicals, and processed
animal feed in order to generate revenues to support water quality programs. The concept
underlying the legidation is to generate revenues that would be dedicated to supporting water
pollution control programs authorized by the Clean Water Act, including projects to control
nonpoint sources of pollution. 1t embodiesthe"polluter pays" principle of charging the polluter
in some proportion to his contribution to the problem of environmental contamination or
degradation. Those who use the most fertilizers, pesticides, or animal feed would pay the bulk
of the cost.

There are about 750 actual active ingredients used in pesticides which would be covered
by the legidative proposal and would be taxed at a rate of 24.27 cents per pound of active
ingredient in the pesticide. These active ingredients are formulated into more than 20,000
individual products. Two plant chemicals that constitute the nutrient content of fertilizers
(nitrogen and phosphorus) are of concern environmentally and would be subject to the tax
proposal. Fertilizer chemicals would be taxed at arate of 0.845 cents per pound of nitrogen or
phosphorus. Finally, processed animal feed would be taxed at arate of $2.68 per ton.

I mpacts

Astrueeconomicincentives, the pesticide, fertilizer, and animal feed taxes proposed inthe
legislation arerather blunt instruments. The principal purposeof thetaxesisrevenuegeneration,
andtheindividual tax rateswere set at level snecessary to generate specified revenue goal s ($500
million from thetax on pesticide activeingredients, and $250 million each from thefertilizer and
animal feed taxes), based on production volume data used in the analysis. With the defined
revenue goal of the legislation, plus the relative inelasticity of demand for the three types of
products, it is quite likely that these tax rates are set at levels that are too low to affect use
significantly. Consequently, any chemical use reductions due to the taxes would be an indirect
result of the legislation.

To be more precise economic incentive tools, the tax rates might incorporate factors to
reflect the degree of human health or environmental harm from the pesticide, fertilizer, or animal
waste runoff, such as calculating something like a toxicity weighting factor. In the case of
fertilizers, such acalculation would need to reflect arange of potential environmental damages,
including both toxicity (for example, public health concernsof nitratesin groundwater) and over
enrichment of surface waters. Likewise, in the case of animal feed, a tax rate set reflect the
environmental and health effects of livestock wastes should account for both the pathogens and
nutrientsin the waste.

For pesticides, analytic approaches to ranking the active ingredients in order to reflect
environmental harm or toxicity might be explored. One option might beto rank pesticide active
ingredients according to their LD, ratings. (L Dy, isacommonly used technique that measures
the concentration of achemical that will produce alethal doseto 50 percent of atest species; the
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results of LD, tests are one of the required data sets used in EPA's pesticides registration
process.) Further, toxicity rankings such as this might be combined with rankings of the
chemicals potential for leaching to groundwater or for surface water runoff, to yield asomewhat
broader ranking system for pesticides.

The outcome of these environmental tax proposalsisuncertain. Thereis, of course, strong
opposition to imposing new taxes, even for specified, dedicated purposes such as pollution
control programs. In addition, a particular concern of those who would pay the bulk of these
taxes, the agricultural community, is that under the legislation as much as 85 percent of the
revenues would go to controlling non-agricultural sources of water pollution (capital
improvements to publicly owned sewage treatment works).

User Taxes- Water Use Tax
Background

The same legidlation, H.R. 2199/H.R. 2255, also proposes a water use tax as a form of
wastewater discharger fee. Under the legislative proposal, commercial and industrial water use
would be taxed at arate of 1.95 cents per thousand gallons of water used. The objective of the
tax is revenue generation (estimated by bill sponsors to be $1 billion per year, based on 1990
water usage by those sectors), with revenuesto be dedicated to water pollution control programs,
particularly capital investmentsin wastewater treatment construction.

I mplementation | ssues

The concept underlying this tax is that users of wastewater services contribute to water
pollution, and users benefit from the services of wastewater treatment -- either directly if they
are connected to public sewerage facilities, or indirectly if they discharge to waterways or
septage systems. (The tax charges the user for the privilege of discharging to waterways or
groundwater.)*** Water use is the basis of this tax, since the quantity of water released or
dischargedisafunction of water consumed. Ingeneral, water useismeasured (even where water
is self-supplied), while the quantity of water discharged may or may not be measured --
particularly for discharges through public sewerage systems.

I mpacts
The long run price elagticity of demand (the measure of sensitivity to price changes) for

water has been estimated at between 0.5 and 0.8 for industrial users.**®> That is, a 10 percent
increase in price would lead to adrop in industrial demand of 8 percent or less. Over the long

114 Apogee Research, Inc. An Inventory of Financing Options for the Albemarle-Pamlico
Sound. December 1991. p. 51.

115 Boland, John J., Benedykt Dziegielewski, Duane D. Baumann, and Eva M. Optiz.
"Influence of Price and Rate Structures on Municipal and Industrial Water Use," a report
submitted to the U.S. Army Corps of Engineers Ingtitute for Water Resources, June 1984, p. 6,
in Apogee Research, Inc. America’'sEnvironmental Infrastructure: AWater and Wastewater
Investment Study, prepared for the Clean Water Council. 1990. p. 36.
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term, less water use would represent resource savings, but it also would erode the anticipated
revenue god in this portion of the legislative proposal.

Excluding some user sectors from the tax weakens the incentive basis of the proposal. In
particular, irrigation use by agriculture represented 40 percent of all freshwater withdrawalsin
1990 and was the largest sector use.**® Both the infrastructure associated with the systems that
deliver water to irrigated agriculture and the discharges or return flow from irrigation represent
economic and environmental costs to society which could be better internalized through more
accurate price signals to those users. In contrast, industrial and commercial use which are
included in the water use tax proposal represented just 6.4 percent of 1990 water use but alarger
share (28 percent) of public-supply deliveriesin 1990.%*

Wetlands Mitigation Banking

Interest has grown recently in creating wetlands mitigation banks, in which wetlands are
created, restored, or enhanced expressly for the purpose of compensating for unavoidable
wetland losses associated with development actions. Units of restored or created wetlands are
expressed as "credits' and accumulated credits are subsequently withdrawn to offset "debits”
incurred at the development site. While more than 100 such banks are either actively operating
or are being developed, so far there has been little Federal guidance on mitigation bank
objectives, methods of determining credits and debits, and other implementation issues.

Background

In August 1993 the Clinton Administration announced aseries of initiativesthat constitute
acomprehensivereform of wetlands policiesand embody anumber of regulatory, administrative,
and legidlative details. The proposal includes support for the use of mitigation banking in
appropriate circumstances as a means of compensating for wetlands impacts authorized by
wetlands regulatory programs. The Administration proposed several actions to ensure that
mitigation of environmental impacts within Federal regulatory programs is effective and
predictable.

First, the Army Corps of Engineers, which issues permits for activitiesin wetlands under
the Clean Water Act Section 404 program, is to issue guidance to field staff to clarify the
requirements for devel oping compensatory mitigation conditions in Section 404 permits.

Second, the Administration endorsed in the policy the use of mitigation banking under the
Section 404 program. The Administration noted that while anumber of technical and procedural
questions remain regarding the establishment and long-term management of mitigation banks,
the concept offers numerous advantages, if carried out with appropriate environmental

116 Solley, Wayne B., Robert R. Pierce, Howard A. Perlman. U.S. Geological Survey, U.S.
Department of the Interior.  Estimated Use of Water in the United States in 1990. U.S.
Geologica Survey Circular 1081. 1993. 76 p.

17 1bid., p. 22. Public supply refersto water withdrawn by public and private water suppliers
and delivered to multiple users for domestic, commercial, industrial, and thermoelectric power
uses. Public supply withdrawals represented 11 percent of freshwater withdrawals for all off
stream categoriesin 1990.
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safeguards. Banks are often ecologically advantageous because they consolidate fragmented
wetland mitigation projectsinto onelarge contiguous parcel that can moreeffectively replacethe
lost wetland functions within a watershed. Mitigation banks also provide a framework for
financial resources, planning, and technical expertise to be brought together in a fashion often
not possible with smaller mitigation projects.*'®

Third, the Corps and EPA (which shares responsibility for administering Section 404)
issued guidance to field staff to clarify the manner in which wetlands mitigation banking is
appropriately used within the Section 404 program. Thisguidanceisintended to provideinterim
direction pending the results of additional studies to encourage the use of mitigation banks for
compensatory mitigation under Section 404.

Finally, the Administration requested that Congressendorsethe appropriate use of banking
as a compensatory mitigation option under Section 404. Two bills introduced in the 103rd
Congress to amend Section 404 of the Clean Water Act address mitigation banking.

H.R. 1330 includes a provision directing that mitigation banking programs be established
in each State. Under the bill, these programs would provide for crediting contributions to the
mitigation bank in land, cash, or in-kind contributions so that persons unable to sponsor specific
mitigation projects can contribute to the bank. The programs also would be required to ensure
completion and maintenance of mitigation projectsfor at least a 25-year period and would limit
activities on wetlands that are part of a mitigation bank to uses that are consistent with
maintaining or gaining significant wetlands values and functions.

S. 1304 authorizesthe use of mitigation bankswithinthe context of appropriate safeguards.
In part, this proposa is intended to set certain boundaries on ongoing mitigation banking
practicesto improvetheir operation while protecting wetlandsvalues. Under thislegidation, the
Corpsand EPA would issue rules governing establishment, use, maintenance, and oversight of
mitigation banks. Among the requirements, mitigation banks would need to ensure that
consistent and scientifically-sound methods are used to determine credits and debits at the site
of proposed permits and sites of mitigation banks. In addition, fees charged for participationin
the bank would be based on the full costs of replacing lost wetlands functions and acreage,
including the costs of land acqui sition, management measures, long-term maintenance, potential
remediation of project failure, and other relevant factors.

I mplementation Issues

The proponents of mitigation bankshave been enthusiastic about the potential for their use
in alowing development projects to proceed without costly regulatory delays and to minimize
planning and design costs by pooling what would otherwise be several smaller mitigation
undertakings. In both respects, mitigation banks may serve the purpose of allowing economic
devel opment to proceed while minimizing the loss of (and possibly maximizing theincrease of)
environmental benefits to society.

Still, a number of implementation issues are apparent that lead to uncertainties about the
success of the concept. Prominent among the issues is that determining the success of a

18" Protecting America's Wetlands: A Fair, Flexible, and Effective Approach," in Bureau of
National Affairs, Inc., Daily Environment Report, No. 163, Aug. 25, 1993, p. E-9.
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mitigation bank is a very complex task, and considerable uncertainty exists surrounding the
measurement of functional values. None of the traditional wetlands management techniquesare
totally proven, and all possess limitations which sometimes detract fromtheir utility in wetlands
mitigation banking. Wetlands creation is regarded in scientific circles as a still somewhat
experimental technique. While wetlands restoration and enhancement exist as the surest
techniquesfor the purposes of mitigation banking, the slow rate at which many wetlandsactually
return to the natural state or to an enhanced condition and begin to amass bankable credits has
also been aproblem in several cases.™

The use of preservation as a means to compensate wetlands losses is a particularly
contentious poi nt among those who argue the prosand cons of wetlandsmitigation. Preservation
of existing wetlands areas for compensation purposes becomes avalid consideration only when
it can be shown that the wetlands in the preservation area would be lost in the absence of
preservation. Otherwise, wetlandswould not bereplaced, and infact, anet reduction in wetlands
wouldresult. Further, wetlandsrestoration or creation costsvary significantly. They rangefrom
aslow assevera hundred dollars per acrefor restoring wetlandsin the Prairie Pothole region of
the central United States to tens or hundreds of thousands of dollars per acre for some coastal
wetlands. At the high end in particular, sponsorship of mitigation banks will hinge on the
perceived certainty of credit accrual.

I mpacts

The Administration's August 1993 policy endorsement and legidlative clarification could
give guidance on the establishment and operation of banks that some observers believe is
lacking. If appropriately bounded, wetlands mitigation banking can benefit developers by
allowing economic activity to proceed more efficiently, while providing a realistic mechanism
for permanently preserving areas that might otherwise not be protected. Banking also increases
thelikelihood that mitigation can be incorporated into local or regional comprehensive planning
objectives.

On the other hand, the use of mitigation banking introduces risk into the public's
environmental benefits portfolio -- for example, financial bankruptcy of a sponsor could result
in breaking of awetlands management contract and curtailment of associated benefits. Further,
establishment of a mitigation bank can be time-consuming and costly and may even introduce
administrative risks into the Section 404 permit review process if a permit application were
denied even after resources were invested in the mitigation banking. In the long run, good
project planning may be neglected, and banked credits may be resorted to instead of avoidance
and minimization of impacts.

Assurance Bonding To Reduce Agricultural Nonpoint Sour ce Pollution
Background
One method of incorporating the social cost of water pollution into dischargers decision

making isto reguire dischargers to purchase dated assurance bonds that reflect the full value of
potential worst-case costs to remediate environmental damage resulting from their actions.

119 Reppert, Richard. Institute for Water Resources, U.S. Army Corps of Engineers.
Wetlands Mitigation Banking Concepts. IWR Report 92-WMB-1, July 1992. p. 13
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Where water quality degradation could be linked directly to one or a small number of
agribusinesses, they could berequired to post assurance bonds. The bond would berepaidinfull
(possibly with interest) at the time of maturity if the bondholder demonstrates that the potential
damage has not occurred. It would be repaid in part if some level of damage less than the
potential baseline has occurred and would be forfeited if worst-case damages are incurred.

This market-based approach is designed to resolve a specific problem in environmental
quality: reducing potential damages under conditions of uncertainty. In the context of
agricultural nonpoint source pollution, assurance bonds can facilitate internalization of costsin
severa ways. First, the farmer is responsible for choosing and implementing agricultural
practicesthat reducewater quality damages, providing flexibility to encourageinnovation by the
farmer. Second, the farmer is responsible for demonstrating the water quality damages did not
occur. Thus, public monitoring and enforcement costs could be less than under traditional
approaches. Third, interest from the bond pool could also generate additiona moniesfor water
quality protection. Themost striking feature of the approachistheincentiveit offersboth public
and private entities to improve the data on the environmental costs of economic activity.'?

I mplementation Issues

Anassurance bonding requirement would be administered by an appropriate public agency.
State water quality regulatory agencies could act as the bonding agency. Several conditions
could giveriseto the utility of an assurance bonding approach: uncertainty over availability of
control technologies and methods; uncertainty over water quality benefits derived from control
efforts; and uncertainty over relative contributions from different sources. Several types of
activities fulfill one or more of these criteria, including nonpoint source discharges of
conventional and unconventional pollutants from agricultural, silvicultural, mining, and
development activities.

To determinethevalue of the assurance bonds, the bonding agency would baseitsdecision
on existing scientific information reflecting the monetary value of either repairing and
rehabilitating the worst-case environmental damage or providing an alternative to normal
services, such as drinking water. The bonds would be required to be purchased annually for a
continuous discharge, and the value of the bond could change to reflect changes in potential
damages, repair costs, or inflation. The bondswould be held for aspecified period that reflected
the anticipated lag time in the expression of potential damage.

I mpacts

Potential benefitsof an assurance bonding approachincludegiving dischargersanincentive
to minimize discharges and flexibility to determine the most efficient means and levels of
control, whilegiving environmental agencies sufficient fundsto clean up damageresulting from
any discharges.

120 Costanza, Robert, and Charles Perrings. "A Flexible Assurance Bonding System for
Improved Environmental Management.” Ecological Economics. v. 2, 1990. p. 69.
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A number of potential drawbacks also exist.”** First, setting the value of the bond, even
with the benefit of scientific information, would essentially be a subjective decision dependent
on numerousassumptions. The bonding agency could be subjected to political pressuresor legal
challenge to its actions, thus requiring extensive administrative expense and documentation.

Scientific uncertainty that could be expected in many cases creates an additional problem
because there must be legal justification for withholding all or part of the bond.

Second, because it is based on the cost of remediation or replacement, the value of the
assurance bond would not necessarily capture the social cost of permanent environmental
damage. Basing the value of the bond on some measure of the value of environmental damages
poses numerous methodological problems.

Third, an additional cost of the assurance bond isthe opportunity cost of the capital tied up
in the bond. This might be unaffordable for all but the largest farmers.

Investment Tax Creditsfor Recycling

Historically, tax credits have been used in avariety of areas to encourage certain types of
investment. Federal, State, or local governments could offer investment tax credits for the
purchase of recycling equipment. Such credits would encourage increased private capital
investment in recycling. Firmswould be more likely to make capital investments in recycling
becausethetax credit would effectively reduce the cost of purchasing new recycling equipment.

Background

A bill that would provide a 25 percent investment tax credit for the purchase of recycling
equipment wasintroducedin the First Session of the 103rd Congress. Thetax credit would allow
businessesthat purchase recycling equipment to deduct 25 percent of the cost fromtheir total tax
liability. Recycling equipment isdefinedintheInterna Revenue Code of 1986 asany equipment
used exclusively to sort and prepare solid wastefor recycling or in therecycling of solid waste.'?
The tax credit would also be available for equipment used in processing some virgin material,
as long as the virgin material is less than 10 percent of the total material processed by the
equipment. Finally, the credit would be allowed for equipment used in the conversion of solid
waste into fuel or energy.

I mplementation | ssues

If firms took advantage of the tax credit and purchased more recycling equipment,
recycling capacity would increase, causing an increase in the demand for recyclable materials
(e.g., old newspaper, glass bottles, aluminum and steel cans, and plastic milk and soda bottles).
The impact of increased demand on prices would depend on whether current demand for
recyclable materials exceeds supply. For example, currently more old newspaper is collected

121 U.S. Environmental Protection Agency. "Assurance Bonding for Nonpoint Source
Control." Potential Market Force Mechanismsto Help Achieve Clean Water. Mar. 6, 1991.
pp. 3-5.

22 26 CFR 48(1)(2)(A)(iv)
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than paper mills can process because mills do not have enough newspaper deinking machinery.
Paper mills could usethetax credit to purchase enough deinking equi pment to match the current
old newspaper supply, causing prices for old newspaper to rise. Alternatively, the market for
high quality glass cullet'® is very strong. High quality cullet can be substituted for other raw
materialsinthe glass manufacturing process, and recycled glassis produced in the samefurnaces
in which virgin glass is made. Recyclers could invest in sorting equipment to produce high
quality cullet and increase the supply of cullet, causing prices to fall.

Any increasein the price of recyclable materials could be offset by increased collection to
keep pacewithincreased demand. Thetax credit could berepealed when enough investment has
taken place to equalize the demand and supply of recyclable materials and when relative prices
of virgin and recycled materials have stabilized.

Allowing the tax credit for equipment used in converting solid waste to fuel or energy
would likely cause increased capital investment for incineration plants. Although incineration
reducesthe quantity of waste landfilled it al so reducesthe amount of recycling. If theinvestment
tax credit is used primarily for incineration equipment, the legislation could reduce the amount
of waste landfilled and recycled. Thetypesof equipment eligible for the tax credit would need
to be carefully defined to meet the goals of the legidlation.

A tax credit iseasy to administer becauseit isvirtualy self-implementing. However, one
drawback isthat it could be costly in terms of lost tax revenue. In addition, the total cost of the
program cannot be determined in advance, but depends on how many businesses purchase new
recycling equipment. Aswith any tax incentive, enforcement would rely on periodic audits by
Internal Revenue Service personnel to ensure that the credit is only applied to equipment that
meets the eligibility requirements.

I mpacts

If pricesfor recyclable materialsincreased as aresult of arecycling equipment tax credit,
municipalitieswoul d benefit because waste disposal and recycling servicesaretypically provided
by local governments. Municipalities often run recycling collection programsat afinancial loss
because in some areas the cost of collecting used materials is higher than the revenues that
municipalities receive from the sale of the recyclables. Municipalitiesthat currently offer only
waste disposal services to their residents might begin to provide recycling services if the
proceeds from the sale of recyclable materials could be used to offset the costs of collection or
to make the collection of recyclables profitable.

Businesses likely to benefit from an investment tax credit are those that are already in the
recycling industry and are able to expand by purchasing new equipment or virgin producerswho
can changetheir method of production (e.g., by adding deinking equipment). Thetax credit may
not provide enough of an incentive for many new businesses to enter the recycling industry,
especially because startup businesses often show income losses in early years and would not
benefit from the tax credit because they would not have any tax liability. The tax credit also
would not provide any benefit to businesses for investments in recycling equipment prior to the

123 The small pieces of broken glass used to make new glassis called glass cullet. The most
valuable cullet is sorted by color and contains few contaminants such as glass of another color,
or ceramics.
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effective date of the credit. This puts existing firms that have made recycling investments at a
disadvantage relative to new firms or existing firms that could use the tax credit to expand. If
few new businesstake advantage of thetax credit, itsimpact would be to subsidize investments
that would have been made even in the absence of the credit.

Other Tax Creditsfor Recycling

In addition to investment tax credits which are meant to spur long term investment, there
are other types of tax creditsthat have different goals. Tax credits can be developed to favor the
purchase of certain raw materials over others. Governments that want to encourage the use of
recycled productscould provide atax credit applied to the value of recycled products purchased.

Background

A tax credit bill introduced in the 102nd Congress would have amended the Internal
Revenue Code of 1986 to alow newspapers a credit against income tax for using recycled
newsprint. Newspaperswould have been allowed a 15 percent tax credit on the amount paid for
recycled newsprint during 1991 and 1992. Thecredit would have dropped to 10 percentin 1993
and 1994, and 5 percent in 1995 and 1996. The credit would have been phased-out completely
in 1997.

I mplementation | ssues

The rationale for this policy is that publishers are reluctant to use recycled newsprint
because of perceived differencesin price, availability, or quality compared to virgin newsprint.
A tax credit for the purchase of recycled newsprint makes recycled newsprint less expensive
relative to virgin newsprint, encouraging newspaper publishers to purchase more recycled
newsprint. When large newspaper purchasers begin to purchase recycled newsprint, they
enhance the market for recycled newsprint by generating greater demand. As long as mills
continue to increase capacity for deinking old newspaper, the increased demand for old
newspaperswould |ead toincreased newspaper collection and recycling. If thesupply expansion
were sufficient, it would further drive down prices for recycled newsprint relative to virgin
newsprint. Eventually, the price differential would reach an optimal level, and the tax credit
would no longer be necessary.

Some paper mills have lower costs for producing recycled newsprint because they are
located closer to the supply of old newspaper and do not incur high shipping costs to receive
recyclable materials. These mills are able to sell recycled newsprint at lower prices than mills
located farther from sources of old newspaper. For example, some Canadian millsincur higher
costs because they purchase old newspaper from the United States then produce recycled
newsprint and ship it back to the United Statesfor use by newspaper publishers. A tax credit that
is fixed nationally does not account for geographical differences in prices. Therefore, the
effectiveness of the tax credit may depend on underlying regional price differences that are
unrelated to the change in tax policy.

Administration of this type of tax credit requires strict recordkeeping by newspaper
publishers and newsprint producers and manufacturers. Because thereis no other way to track
sales of recycled newsprint, publishers would need to save newsprint order receipts and
newsprint producers and manufacturers would have to record sales transactions to newspapers.
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Another aspect of implementing thistax credit is ensuring that the paper purchased meets
the eligibility requirements. The proposal requires that newsprint contain at least 40 percent
recovered fiber in order to qualify for the tax credit. Because it isimpossible to determine the
recovered fiber content of paper by inspecting the finished product, enforcement would depend
onmill certification asto therecycled content of its products, and inspection of themill'srecords.
Similar requirements aready exist for certifying the recycled content of paper purchased by the
Federa government. In addition, the number of paper millsin North Americaisrelatively small,
making such inspections feasible.

I mpacts

This type of proposal would be beneficial in the short run to some participants in the
recycling loop. Collectorscould receivehigher pricesfor old newspaper. Inaddition, millsthat
produce recycled paper could experience increased sales. Alternatively, producers of virgin
newsprint could experience adeclinein sales.

Whether newspaper publisherswould be better off depends on the current price difference
between virgin and recycled newsprint and how prices changein the next five years. The price
of recycled newsprint is currently comparable to the price of virgin newsprint, therefore,
newspaper publishers would gain from the tax credit. Because the percentage of the tax credit
decreases before being phased-out completely, the incentive will become less effectivein later
years. Currently, 28 States require newspaper publishers to use recycled newsprint. In these
States, publishers benefit from the tax credit regardiess of the relative prices of virgin and
recycled newsprint. However, the tax credit has little incentive effect in these States, it merely
rewards publishers for complying with State law.

Virgin Materials Tax

Virgin materialstaxesare used to raise the cost of producing or importing virgin materials.
These taxes aim to make recycled materials more competitive with virgin materials or even less
costly than virgin materials, thus reducing the use of the taxed virgin material.

Background

Onebill introduced in the 102nd Congresswould haveimposed a4 percent tax on theprice
of any paper product sold by a manufacturer, producer, or importer that did not meet minimum
recycled content standards. The minimum recycled content standards would have become more
stringent over time, requiring manufacturersto increase their use of recycled fibers each year to
avoid the tax.

I mplementation I ssues

Thetax would be paid by wholesalers and retailerswhen they purchase paper productsthat
do not contain the specified amount of recovered material. Theincreased cost of these materials
would be passed on to consumers, thus reducing demand for non-recycled paper products.
Producers, manufacturers, and importerswoul d experience reduced sal es of paper productswith
high virgin content, and would be pressured to switch to production processes that incorporate
higher percentages of recovered materials.
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The virgin material tax on paper productsislikely to cause some substitution away from
paper products to glass or plastic aternatives. While it would be difficult to substitute another
product for printing and writing paper, itis possibleto substitute alternativesfor paper packaging
such as plastic milk containers instead of paper, and plastic shrink wrap instead of cardboard
boxes. Because plasticsaretypically lighter and less bulky than the paper productsthey replace,
thetax could decreasetheamount of wastedisposed. For productswheresubstitutionisunlikely,
consumers may seek to reduce the amount of the product used. For example, organizations
might try to use electronic mail or use more double-sided copying to reduce their use of printing
and writing paper.

Because the tax is based on paper sales prices, some consumers will shift to less costly
paper products where the total amount of the tax imposed is lower. This does not, however,
change the amount of waste generated. A tax based on total paper weight or volume would
provide a more effective incentive to reduce waste.

Thetax could bedifficult to administer because of thelarge number of domestic producers
and manufacturers of paper products. Each producer and manufacturer would need to be able
to verify the recycled content of their products as well as the post-mill, deinked, and post-
consumer waste contents. In addition, each producer and manufacturer would have to track the
amount of taxable products sold in the United States. Producers and manufacturers would
probably be responsible for reporting such amounts and paying the proper tax. Enforcement
wouldrely onaudits performed by Internal Revenue Service personnel to determineif the proper
amount of products sold was reported. In addition, it is difficult to verify recycled content of
paper products based on an inspection of a paper manufacturing site.

Applyingthevirginmaterial tax toimported productsincreasesadministrative complexity.
Foreign manufacturers would have to know the recycled content of their paper products and the
amounts exported to the United States. Inspections of foreign plants to verify recycled content
claims could not be easily conducted. Applying the tax would be especialy difficult for foreign
non-paper products that are shipped in paper packaging such as corrugated cardboard boxes.
Although the importer would be importing the product contained in the box, it would have to
know the recycled content of the box itself or pay the tax on the price of the box.

I mpacts

In general, manufacturers of products using virgin materials are made worse off by this
legislation and manufacturers of productsthat substitute for virgin materials are made better off.
Whererecycled paper products are competitive with virgin counterparts, the tax would increase
the demand for recovered paper, driving up the prices paid to collectorsfor used paper. Because
municipalities often provide community collection services for recovered material, they would
benefit from higher prices paid. Municipalities are likely to expand recycling programs in
response to higher prices.

Unit Pricing

Many local governments have instituted policies that provide individual households with
incentives for reducing waste generated and increasing recycling. These policies ensure that
waste disposal charges reflect the actual cost of disposal. Typically, households are charged a
fixed fee for solid waste collection, or an unknown portion of general revenues are used to pay
for waste disposal. Neither of these methods of paying for solid waste management allowswaste
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generators to understand the impact of their behavior on waste management costs. Unit pricing
isamethod of pricing waste disposal services based on the amount of waste discarded.

Background

Some municipalities sell specially-marked garbage bags in local stores at a price that
includes the cost of waste disposal. Only garbage placed in these bags is picked up by the
municipality. Other communities sell stickers that must be placed on existing garbage cans or
bags before waste is picked up. Seattle has a unit pricing system that has been operating since
thelate 1970swhereresidents purchase subscriptionsfor acertain level of service(e.g., one, two,
or three cans per week) and pay higher fees for higher levels of service. Asaresult of recent
increases in these rates, the utility reports that citizens became aware of the cost of solid waste
disposal for the first time. Asrates increased, the utility reported that it was overwhelmed by
callsfrom customerswanting to reduce their subscription level.*** Thus, higher prices and rates
that vary with the amount of waste generated appear to have reduced waste generation and
increased recycling. Seettle officials view these incentives as an integral part of reaching the
city's ambitious goal of 60% recycling.

I mplementation | ssues

Unit pricing can provide astrong incentive for householdsto recycle. Some communities
report that participation in recycling programs doubled after a unit pricing system was
implemented.’” This effect may be stronger in communities where recyclable materias are
picked up at no charge or at a price substantially lower than the per bag fee. Unit pricing may
al so encourage householdsto reduce the amount of waste they generate by composting yard and
food waste; by purchasing products with less packaging; by purchasing non-disposable items;
or by using items more times before disposal.

A unit pricing system could have some additional unexpected effects. First, it could lead
toincreasedillegal disposal. Thosetrying to avoid paying disposal feescouldillegally burntheir
trash, dump it on others' property, or transport it to other communities where stickers are not
required. Itisvery difficult toidentify and prosecute perpetratorsof illegal disposal. Inaddition,
volume-based unit pricing may not reduce the total weight of garbage disposed if households
merely compact their usual amount of trash and placeit in fewer bags.

Administrative complexity of aunit pricing plan is highly variable depending on how the
program isdesigned. Designing abilling system that accounts for the number of bags disposed
could be complex. Municipalities can avoid hilling if they use loca stores to sell bags or
stickers. Municipalities would still need an accounting system for tracking the number of
stickers or bags sold and the amount of money received. Theinclusion of apartmentsin the unit
pricing system would also add to administrative complexity because thereisno way to monitor
how much trash each individual apartment places in acommon dumpster.

124 Gale, DianaH. Seattle: A Case Sudy in System Planning. Resource Recovery.
December 1988. p. 31.

125 Robert Bracken, North Carolina County I nstitutes Sticker System, BioCycle, February
1992, p. 37.
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I mpacts

Individual swho recycle and minimize waste generation benefit fromaunit-pricing scheme.
Large families and households that generate large quantities of waste are likely to pay higher
waste disposal feeswith a unit pricing system than they would with a fixed waste disposal fee.

Deposit/Refund for Batteriesand Other Hazar dous Substances

Requiring refundable deposits on the purchase of certain products would encourage
consumersto return the products for refund of the deposit, and proper disposal. Deposit/refund
systems are most appropriate for small consumer itemsthat are oftenillegally discarded such as
batteries, but variants of the system have also been suggested for small quantity hazardous
wastes, such as solvents. In the latter case, the purpose of the system would be to reverse the
incentives for midnight dumping that are a side effect of the increasing cost of legal disposal,
ease the task of monitoring and enforcement, return valuable materials to manufacturers for
recycling, provide incentives to recapture losses from production processes, and encourage the
substitution of |ess hazardous materials.

Background

The RCRA reauthorization bill reported by the Senate Committee on Environment and
Public Worksinthe 102nd Congressincluded aprovision that would requireretail sellersof lead
acid batteries to collect a deposit of at least $10 on the sale of any new lead acid battery not
accompanied by thereturn of aused lead acid battery. A similar provisioniscontainedin S.729,
the Lead Exposure Reduction Act, reported by the same committee in the 103rd Congress.
Consumerswho have paid adeposit may receivearefund equal to the amount of the deposit paid
when they return a used lead acid battery of the same type as the battery purchased within 21
daysof sale. Theproposal would requirethat any retailer that sellslead acid batteriesal so accept
themin return. Any unclaimed deposits become the property of the retailers.

I mplementation I ssues

Themost difficult aspect of implementing adeposit/refund systemis ensuring that refunds
are only given to those that have paid deposits. Regulationsimplementing such a system could
requirethat retailersprovide areceipt for any deposit paid and that the recei pt be presented when
abattery isreturned and arefund is requested.

Several problemswould ariseif thelaw did not require areceipt proving that adeposit was
paidin order toreceivearefund. First, anyone possessing old lead acid batteries on the effective
date of the law could bring them to any retailer and demand arefund. More refunds would be
requested than deposits paid, causing a financial loss for retailers. There would also be an
incentive to import used lead acid batteries from other countriesiif the $10 refund would cover
transportation costs and allow the importer to receive a profit. Lack of a receipt requirement
would also encourage battery theft. Because lead acid batteries are easily removed from
automobiles, thieves could steal the batteries and return them for a $10 refund.

Individual battery retailers could experience cashflow problems if there were no
requirement that refunds be collected from the same retailer to which the deposit was paid. At
establishments where the retailer installs a new battery and recovers the old battery, no deposit
would be required. However, when a do-it-yourselfer purchases a lead acid battery from one
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retailer and returns it to another, some retailers could end up paying out more in refunds than
they accepted in deposits.

A battery deposit/refund system is self-implementing. Retailers have an incentiveto take
deposits when batteries are purchased because they are entitled to keep any unclaimed deposits.
Once the deposit has been paid, the consumer has an incentive to return aused lead acid battery
to receive a refund. Retailers are likely to recycle the batteries received because the lead
contained in used lead acid batteriesistypically sold at apricethat is high enoughto compensate
battery handlers for the cost of shipping used lead acid batteries to recyclers.

Strict recordkeeping by retailers, manufacturers and recyclers would be required for
enforcement. Each party would have to document the amount of deposits received, refunds
disbursed, and lead acid batteries recycled.

I mpacts

A deposit/refund system for lead acid batterieswoul d result in agreater number of batteries
being collected, and anincreasein thesupply of old lead. Secondary |ead smelterswould beable
to purchase old lead at lower prices. The price of recycled lead would drop relative to virgin
lead. A deposit/refund system would, therefore, have a positive impact on the secondary lead
smelting industry and a negative impact on the primary lead smelting industry.

Other Deposit Refund Systems

Lubricating Oil. Improper disposal of used motor oil isconsidered an important nonpoint
source of pollution by EPA, with alarge share coming from do-it-yourselfers. Depositson each
quart of oil sold and refunds for return of used oil have been examined as a way to reduce
improper disposal.”® Most of the proposals include a deposit at the time of sale or return of
equal amounts of used oil. Proof of purchase would be required for any refunds for returning
used oil without buying new oil.

Analystspoint out two difficultiesinusing deposit-refundin thiscontext. First, counterfeit
product (stolen or otherwise) could be introduced. The second problem is the effect of
fluctuating oil prices on theincentivefor used oil recycling. Below acertain oil price, recyclers
charge for pickup from service stations, so that thereislittle incentive to collect oil from do-it-
yourselfers.™®” Thus, regulatory actions would still be needed to assure proper final disposal of
used oil under conditions of fluctuating oil prices.

Industrial Solvents. Some have suggested that industry generates sufficient amounts of
hazardous waste in small enough quantities to warrant consideration for a deposit-refund
system.’®  As proposed, this system would deal with the approximately 15% of industrial
hazardous wastes that are potentially containerizable and recyclable. Deposits paid to
distributors would be recovered when the spent chemical was returned to designated recycling
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127 Anderson, p.5
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facilities. If the material hasrecovery value, an additional payment to users would be made by
recyclers.

In addition to the problem of counterfeit product, qualitative differences in the solvent
content would require extensive testing of returned-product in order for adeposit-refund system
to work.
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