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As the United States prepares to ad-
dress the environmental challenges of
the 1990s, it faces an economic and
political context fundamentally dif-
ferent from that of the 1970s, when
the first environmental measures were
enacted. More than a decade of large
budget deficits, sluggish productivity
growth, and intensified foreign com-
petition has spurred interest in envi-
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ronmental approaches that lower
compliance and administrative bur-
dens for industry and government.
Public restiveness over the size of
government expenditures also has
heightened interest in environmental
approaches that require less bureauc-
racy and governmental intrusion into
business and household decisions.
These forces for change have led to a
quest for innovative environmental
policy instruments.

New Challenges
for Environmental Policy

Many environmentalists in the
1970s and early 1980s viewed the mar-
ket as villainous because it drove
businesses to pursue profits without
regard for environmental conse-
quences. According to this view, the
government should make decisions
concerning appropriate technologies
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and emissions levels in light of the
“‘externalities’’—social costs created
by businesses but borne by others in
society—that the business world ig-
nores. Furthermore, the government
should not merely specify policy goals
but also intervene in decisions about
the production process itself. The ex-
plicit goal of some legislation during
this period was to maximize the bene-
fits of environmental protection re-
gardless of the costs. Indeed, some
statutes and regulations explicitly for-
bade the consideration of costs in set-
ting standards. For example, when
the ambient standards for criteria air
pollutants are set under the Clean Air
Act, the costs of meeting the stan-
dards may not, according to law, be
taken into consideration.

This philosophy has driven much
of the environmental progress over
the last two decades, and in many
places, the environment is cleaner
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now than it was before. But the Unit-
ed States and the world continue to
face major environmental challenges,
including such ongoing problems as
urban smog, groundwater pollution,
and acid rain and other, newly recog-
nized problems, such as global cli-
mate change and indoor air pollution.
Moreover, the economic and political
contexts in which environmental pol-
icy is formulated have changed signif-
icantly. The challenge for policymak-
ers today is to devise policies that har-
ness rather than obstruct market
forces.

The Need for Cost-Effectiveness

The days have ended when the
United States could afford to consid-
er environmental protection in isola-
tion from costs. The U.S. Environ-
mental Protection Agency (EPA) esti-
mates that the nation now spends
more than $100 billion annually to
comply with federal environmental
laws and regulations,’ and there is
heightened concern over the impact
of these regulations on the strength of
the economy and its ability to com-
pete in international markets.? As a
result, policymakers are increasingly
cautious about the degree and type of
regulatory burdens placed on busi-
nesses and individuals.

The existence of federal, state, and
local budget deficits makes it difficult
for the United States to increase envi-
ronmental protection simply by
spending more money on programs
and policies already in place.®> A new
sensitivity to private costs exists, as
well. U.S. citizens and policymakers
have not lost sight of the benefits of
environmental protection, but they
are giving increased attention to cost-
effective environmental policies. To
some people, the concern over cost-
effectiveness means getting more en-
vironmental protection for the same
level of expenditures; to others, it
means getting the same level of pro-
tection for less money. To both, how-
ever, it means making the most of
scarce resources and maximizing re-
turns on the resources invested—
business costs, regulatory effort, po-
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litical capital, and taxes—to improve
the quality of the environment.

Harness Market Forces

An indicator of the presence of
such concerns was the adoption of a
market-based approach to the control
of acid rain in the 1990 Clean Air Act
Amendments—tradable ‘‘pollution

means of achieving policy goals are
largely neutral with respect to the se-
lected goals and provide cost-effec-
tive methods for reaching those goals.
Before investigating market incen-
tives, in general, and pollution charg-
es, in particular, it is useful to review
the regulatory approach most frequent-
ly used—command-and-control.

Some political leaders recognize
that market forces are not only

part of the problem but also a
potential part of the solution.

reduction credits.”” The adoption of
this approach suggests that some po-
litical leaders recognize that market
forces are not only part of the prob-
lem but also a potential part of the so-
lution. By dictating behavior and re-
moving profit opportunities, past en-
vironmental regulation has placed un-
necessary burdens on the economy
and stifled the development of new,
more effective environmental tech-
nologies. Furthermore, such policies
have helped engender an adversarial
relationship among regulators, envi-
ronmentalists, and private industry.
As a result, excessive economic re-
sources often have been used for liti-
gation and other forms of conflict
among concerned parties.

Policies are needed to mobilize and
harness the power of market forces
for the environment and to make eco-
nomic and environmental interests
compatible and mutually supportive.*
Policymakers must begin to link the
twin forces of government and indus-
try, without extravagant investment.

Policies for Environmental
Protection

There are two steps to formulating
environmental policy: choosing the
overall goal and selecting a means to
achieve that goal.” Market-based en-
vironmental policies that focus on the

T 1

Command-and-Control
Regulatory Approaches

Command-and-control regulations
tend to force all businesses to adopt
the same measures and practices for
pollution control and thus shoulder
identical shares of the pollution con-
trol burden regardless of their relative
impacts. Government regulations typi-
cally set uniform standards—mostly
technology- or performance-based—
for all businesses. As the name sug-
gests, technology-based standards
specify the method and, sometimes,
the equipment that businesses must
use to comply with a regulation. Usu-
ally, regulations do not specify the
technology but establish standards on
the basis of a particular technology.
In situations where monitoring prob-
lems are particularly severe, however,
technologies are specified. For in-
stance, all businesses in an industry
are sometimes required to use the
‘““best available technology’’ to con-
trol water pollution, or, in a more ex-
treme example, electric utilities may
be required to utilize a specific tech-
nology, such as electrostatic precipi-
tators, to remove particulates. Per-
formance standards, on the other
hand, set a uniform control target for
each business but allow some latitude
in how to meet it. Such a standard
might set the maximum allowable
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units of pollutant per time period but
remain neutral with respect to the
means by which each business reaches
the goal.

Holding all businesses under the
same target can be both expensive
and counterproductive. Although
uniform standards can sometimes be
effective in limiting emissions of pol-
lutants, they typically do so at rela-
tively high costs to society. Specifical-
ly, uniform standards can force some
businesses to use unduly expensive
means of controlling pollution be-
cause the costs of controlling emis-
sions can vary greatly between and
even within businesses, and the right
technology in one situation may be
wrong in another. For example, in a
survey of eight empirical studies of
air-pollution control, the ratio of ac-
tual, aggregate costs of the conven-
tional, command-and-control ap-
proach to the aggregate costs of least-
cost benchmarks ranged from 1.07
for sulfate emissions in Los Angeles,
California, to 22.0 for hydrocarbon
emissions at all U.S. Du Pont plants.®
Indeed, the cost of controlling a given
pollutant may vary by a factor of 100
or more among sources, depending
upon the age and location of plants
and the available technologies.’

The command-and-control approach
also tends to freeze the development
of technologies that could provide
greater levels of control. Little or no
financial incentive exists for business-
es to exceed their control targets, and
both types of standards contain a bias
against experimentation with new
technologies. A business’s reward for
trying a new technology may be that
it will subsequently be held to a high-
er standard of performance, without
significant opportunity to benefit fi-
nancially from its investment. As a
result, money that could be invested
in technology development is diverted
to legal battles over defining accepta-
ble technologies and standards of per-
formance.

Market-Based Policies

Unlike command-and-control poli-
ies, which seek to regulate the individ-
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ual polluter, market-based policies
train their sights on the overall pollu-
tion in a given area. What is impor-
tant to most people, after all, is not
how many particulates the local widg-
et factory emits but the quality of the
air they breathe while walking down-
town or sitting in their back yards.
Thus, under a market-based approach,
the government establishes financial
incentives so that the costs imposed
on businesses drive an entire industry
or region to reduce its aggregate level
of pollution to a desired level. Then,
as in any regulatory system, the gov-
ernment monitors and enforces com-
pliance.

In terms of policy, a market-based
approach achieves the same aggregate
level of control as might be set under
a command-and-control approach, but
it permits the burden of pollution con-
trol to be shared more efficiently
among businesses. In economic terms,
market-based policies equalize the
level of marginal costs of control
among businesses rather than the lev-
el of control. (The marginal costs of
pollution control are the additional or
incremental costs of achieving an ad-
ditional unit of pollution reduction.)
As a result, market-based policies

provide a monetary incentive for the
greatest reductions in pollution by the
businesses that can do so most cheap-
ly. The result is that fewer total eco-
nomic resources are used to achieve
the same level of pollution control, or
more pollution control is obtained for
the same level of resources.
Theoretically, the government could
achieve such a cost-effective solution
by setting different standards for
each business and equating the mar-
ginal costs of control. However, such
a task requires detailed information
about the costs each company faces
—information that the government
clearly lacks and could obtain only at
great cost, if at all. Market-based
policies provide a way out of this im-
passe because they lead directly to the
cost-effective allocation of the pollu-
tion control burden among business-
es. By forcing businesses to factor en-
vironmental costs into their decision-
making, market-based policies create
powerful incentives for firms to find
cleaner production technologies.
Market-based incentives also clar-
ify the environmental debate for the
general public because they focus on
environmental goals rather than on
the difficult technical problems of

ap—
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reaching those goals.® One of the rea-
sons market-based systems are not
more widely used, however, is that
many technical experts have sought to
retain the complexity and exclude the
public from such debates.
Market-based incentive systems do
not represent a laissez-faire, free-
market approach. Rather, the inabili-
ty of a system of private markets to
provide certain goods and services at
the most desirable level is typically at
the core of pollution problems in
which the decisions of businesses and
consumers do not take into account
the consequences of their decisions
for society. At the same time, an in-
centive-based policy rejects the no-
tion that such market failures justify
abandoning the market and allowing

the government to dictate the behav-
ior of businesses or consumers. In-
stead, market-based incentives pro-
vide freedom of choice for businesses
and consumers to determine the best
way to reduce pollution. By ensuring
that environmental costs are factored
into each company’s or individual’s
decisionmaking process, incentive-
based policies harness rather than im-
pede market forces and channel them
to achieve environmental goals at the
lowest possible cost to society.

At the broadest level, market-based
incentive systems fall into four cate-
gories:

® Pollution charges. Under this ap-
proach, polluters are charged a fee on
the amount of pollution they gener-

ate.’ In one category of pollution
charges, called deposit-refund sys-
tems, all or part of some initial charge
is rebated if the individual performs
certain actions.

® Tradable permit systems. Under
this mechanism, which was used in
the 1990 Clean Air Act Amendments
for acid rain control, the government
establishes an overall level of allowa-
ble air pollution and then allocates
permits to businesses in the relevant
geographic area so that each is al-
lowed to emit some fraction of the
overall total." Companies that keep
their emissions below the allocated
level may sell or lease their surplus
permits to other firms or use them to
offset excess emissions in other parts
of their own facilities.

Ithough the U.S. government has

recently expressed great enthusi-
asm for tradable-permit systems, neith-
er permits nor pollution charges—or
any other incentive-based ~or com-
mand-and-control system—can be -a
panacea for ‘all environmental prob-
lems. Therefore, it is important, to
compare tradable permits with pollu-
tion charges to highlight the circum-
stances under which each is likely to be
the most appropriate solution.

o Permits set the level of control,
but charges establish the marginal costs
of control. Through the issuance of
permits,  policymakers can - determine
total pollution levels, but they cannot
set bounds on polluuon control spend-
ing. Thus, permits could help solve en-
vironmental problems in which human
health or other concerns are thought to
rise “precipitously once pollanon €x-
ceeds a’certain level and assist when
‘marginal costs of control do not rise
dramatically with increasing regula-
tion. Pollution harges, on the other

~ that a business may pay for its emis-
sions but éo

impacts on ing »
trol are especially great. For

- Jead to latge chmges in mduchen.

hand,. control the maximum amount

spmfy how much

damage is not 1gh but the potenmi
ry of too muchcon—fﬁ

small increases in control cests'émzld ;

o - In the presence of technological
change, permits freeze the level of con-
trol but charges increase it over time.
Under a tradable-permit system, tech-
nological improvements will normally
cause control costs and permit prices to
drop rather than cause a decline in
emission levels. Under a pollution-
charge system, however, new technol-
ogy will lead to both lower total con-
trol costs and reductions in pollution.
Thus, as technological change lowers
the costs of controlling emissions,
businesses will choose to control more
emissions and pay less taxes. This trend
can be offset to some degree by ex-

“panded production that results from
lower total operating costs.

® Under a permit system, payments
are handled within the private sector,
but such transactions involve the gov-
ernment with pollution charges. Under

permit. trading, businesses that emit
puilntwn beyond their permitted level
must make payments to other business-
es that agree to control more than their

- share, Under a system of pollution
charges, howm, payments for un-

. controlied emissions are collected by
the government. If the private sector
can utilize the payments more effec-
tively than government, a “permit’ sys-
“tem would be advantageous over pollu-
tmn charges On the other hand, the
nt ‘can earmark the revenue
ollution . charges ‘for environ-

: ‘meatal mmtments. deﬁai mdumun,

POLLUTION CHARGES AND TRADABLE PERMITS

or reductions in distortionary taxes.

® Both pollution charges and trada-
ble permits impose costs on industry
and consumers, but charges make the
costs more explicit. Both pollution
charges and tradable permits force
businesses to internalize the costs of
polluting and, hence, spend more mon-
ey on the environment, either by buy-
ing pollution control equipment or by
making cash payments for permits or
pollution charges. A pollution-charge
system, however, publicizes - these
costs. Although doing so may be politi-
cally problematic in the short term,
eventually, the public is educated
about the costs and tradeoffs associat-
ed ‘with various levels of environmental
control.

® Permits. adjust automatically for
inflation, but pollution charges do not.
Under a permit system, which deals in
emission rights, levels of emission con-
trol are unaffected by price changes in
the overall economy. Under a system
of pollution charges, however, general
price inflation will reduce taxes, which
are expressed in dollars per ton, for ex-
ample. Thus, in an inflationary econ-
omy, businesses will control pollution
less. However, a remedy would be to
link the charge rate to a price index.

¢ Transaction- costs can- be impor-
tant because they depend partly upon
the number of - businesses in. the
market. Transaction :costs, such as the
costs ‘associated with identifying will-
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® Removal of market barriers. In
some cases, substantial gains can be
made in environmental protection by
removing existing government-man-
dated barriers to market activity. For
example, measures that facilitate the
voluntary exchange of water rights
can promote more efficient allocation
and use of scarce water supplies while
curbing the need for expensive and
environmentally disruptive new water-
supply projects.!

¢ Eliminating government subsi-
dies. Many existing subsidies promote
economically inefficient and environ-
mentally unsound development. For
example, the U.S. Forest Service sub-
sidizes below-cost timber sales, which
recover less money than is spent on
making timber available.'> These sub-

-The degree of market competition will

. A company that controls a significant

. Company, 1980). However, if other businesses

ing buyers and sellers of permits or the
costs of collecting taxes, drive up the
total costs of compliance for incentive-
based mechanisms and- affect the
amount of trading that will occur in a
permit system and the amount of con-
trol a pollution-charge system “will
achieve, 3

®_Permit systems may be more sus-
ceptible to- strategic behavior. For a
permit system to work effectively, rela-
twcly competitive conditions must ex-
ist in the permit and product market.

help determine the amount of trading
that occurs and cost savings achieved.

share of the total number of, permits
may influence permit\prices Business-
es might attempt to mampuiatc permit
prices to increase their profits in either
the permit or ﬁna{ product market by
withholding permits and thus force:
other firms to cut production or keep
from entering the market. -

1. 1t is unlikely that businesses could engage in
price-setting behavior if they controlled less-than
10 percent of the market. F. M. Scherer, Industri-
al Market Structure and Economic Performance
(Chicago:  Rand MgcNally College ~ Publishing

pmemmdibkmemsmthzmkez,itism i
hhcly that anticompetitive behavior can thrive. W,

3. Baumol, J. Panzer, and R. Willig, Contestable
Markets and the Theory Qfmwmtm
(Ncw York: Harceun Brace Jovanovich, 1982).
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sidies encourage excessive timber cut-
ting, which leads to habitat loss and
damage to watersheds.

Different mechanisms will be ap-
propriate for different environmental
problems, and no single approach is a
panacea for all problems. Neither
market-based policies nor conven-
tional, command-and-control regula-
tions hold all the answers. Further-
more, when market-based approach-
es are appropriate, specific circum-
stances will dictate which of the
above categories is best. A discussion
of the relative merits of permit poli-
cies and pollution charges is provided
in the box beginning on page 10.

Market-Based Environmental
Policies

The use of market forces to protect
the environment is not a new idea.
Economists have called for market-
based environmental policies for the
past 25 years.”® Only recently, how-
ever, has the broader policy commu-
nity begun to regard market instru-
ments favorably. For instance, both
U.S. President Lyndon Johnson’s
proposal for effluent fees and Presi-
dent Richard Nixon’s recommenda-
tions for a tax on leaded gasoline and
a fee on sulfur dioxide emissions were
dismissed with little consideration.

It is important to understand what
political forces have prevented broad-
er acceptance of market-based envi-
ronmental regulation over the years
because these forces are likely to re-
sist further use of such approaches
beyond the new Clean Air Act Amend-
ments. Four such forces have been
most powerful." The first of these
forces is the adversarial attitude that
characterized the beginning of the en-
vironmental movement. Throughout
much of the 1960s and 1970s, envi-
ronmentalists typically characterized
pollution more as a moral failing of
corporate and political leaders than
as a by-product of modern civiliza-
tion that can be regulated and re-
duced but not eliminated. Although
that characterization may have been
necessary and successful from a polit-

ical standpoint, it resulted in wide-
spread antagonism toward corpora-
tions and a suspicion that anything
supported by the business world was
probably bad for the environment.
Thus, for many years, market-based
incentives were characterized by envi-
ronmentalists not only as impractical
but also as ‘‘licenses to pollute.”’”
Over time, environmental groups
have frequently applied a different
and more rigorous standard in meas-
uring market-based systems against
command-and-control policies, possi-
bly because of the belief that market-
based systems legitimize pollution by
purporting to sell the right to
pollute.'® This suspicion probably
continues among many rank-and-file
environmentalists.

A second source of resistance to
market-based approaches has been
the environmental bureaucracy whose
work, organizational power, or even
existence might be threatened by a
market-based approach. Within EPA,
for example, market-based policies
for controlling acid rain would not re-
quire the service of agency engineers
whose task in the current policy
regime is to evaluate technologies for
disparate sources of emissions across
the country." Instead, decisions to se-
lect particular air-pollution control
technologies would be left up to indi-
vidual firms. In addition, there has
been resistance from some staff in en-
vironmental agencies who are simply
skeptical about new approaches that
have not yet been applied on a large
scale.

Third, resistance to market-based
approaches has come from lobbyists
who, having learned to influence a
command-and-control regulatory sys-
tem, are understandably reluctant to
allow any major changes in the rules
of the game. Thus, some lobbyists for
both environmental organizations
and the private sector, as well as some
legislators, resist market-based ap-
proaches in part to protect the value
of their expertise. The resistance by
some industry lobbyists to putting
these ideas into practice is especially

(continued on page 29)
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Market-Based Incentives
(continued from page 11)

notable given that the business com-
munity has long endorsed the theory
of cost-effective, market-oriented ap-
proaches to environmental protec-
tion.

Finally, market-based approach-
es—pollution charges in particu-
lar—are problematic because they in-
volve new taxes, which have been a
controversial and often forbidden
subject for much of the last decade.
Although ‘‘compensating reductions”
in other taxes—tax cuts that result in
unchanged government revenues—
can make pollution charges revenue-
neutral and can improve the econom-
ic efficiency of the overall tax code,
many elected officials are wary of em-
bracing such approaches because vot-
ers and pundits might doubt that gov-
ernment would rebate revenues once
they have been collected.

Of course, not all resistance to
market-based environmental regula-
tion stems from narrow self-interest.
Some environmentalists may feel that
market-based approaches will make
the costs of environmental protection
more salient to the public and there-
fore dampen popular demand for such
controls. Similarly, some legislators
may believe that the theories justify-
ing pollution charges are too complex
to attract broad popular support.
Nevertheless, the United States has
wasted many years and billions of
dollars by moving so slowly to adopt
market-based approaches for reasons
that have more to do with narrow
agendas than with the public interest.

Over the past several years, how-
ever, a number of factors have com-
bined to overcome some of the older
sources of resistance to market-based
incentives for environmental protec-
tion,"® including strong interest within
the Executive Office of the President;"”
aggressive participation by some seg-
ments of the environmental commu-
nity, notably the Environmental De-
fense Fund (EDF);? and the Decem-
ber 1988 release of the bipartisan
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Project 88 report and the follow-up
effort two years later by Senator Tim-
othy Wirth (D-Colo.) and the late
Senator John Heinz (R-Penn.). (For
more information on Project 88, see
the January/February 1989 issue of
Environment.)

Market-based systems are gaining
an increasingly broad array of politi-
cal supporters. In March 1991, EPA
administrator William K. Reilly es-
tablished the Economic Incentives
Task Force to identify new areas in
which to apply market-based ap-
proaches.?! Congress also shows both
increasing interest in and a willing-
ness to debate economic incentives.
In fact, the phrase ‘‘market-oriented
environmental policy’’ may itself be
assuming some political value.

Congressional opportunities for
adopting market-based schemes have
recently been enhanced by the evolv-
ing support of major environmental

“advocacy organizations. An increas-

ing number of these environmental
groups now support market-based re-
forms. First and foremost, EDF, an
early supporter of market-based envi-
ronmental policies, is an enthusiastic
and effective proponent of such

The ability of market-based policies
to economize scarce resources, com-
bined with a variety of other factors,
has brought these policies to center
stage in environmental policy debates
within Congress. Debate at the fed-
eral level has focused mainly on the
potential of tradable permits. The
most important application to date
has been the acid rain provisions of
the 1990 amendments to the Clean Air
Act.? Tradable-permit systems have
also been part of other federal envi-
ronmental policies, including EPA’s
emissions trading program for local
air quality”® and the nationwide phase
out of lead in automotive fuel.* Al-
though state impediments and uncer-
tainty about the future course of the
emissions trading program have sharp-
ly limited trading by firms, the trad-
ing that has occurred has saved more
than $4 billion with no adverse effect
on air quality.” According to EPA,
the lead program, which has inspired
much more trading among firms, re-
duced overall compliance costs by ap-
proximately 20 percent, or about
$200 million annually.?® Tradable-
permit systems, including interna-
tional trading in greenhouse gases, re-

A true pollution charge provides
incentives to businesses or

consumers to reduce emissions
when that action is less expensive
than is continuing to poliute.

ideas. Furthermore, EDF was a ma-
jor participant in the Project 88 ef-
fort, and EDF economist Daniel
Dudek worked closely with the Bush
administration to develop the Clean
Air Act proposal. Other environmen-
tal groups, including the Wilderness
Society, the National Wildlife Feder-
ation, the National Audubon Society,
the Sierra Club, and the Natural Re-
sources Defense Council, now sup-
port at least selective use of market-
based instruments.

_— f

cycling targets combined with trada-
ble permits, and point- and nonpoint-
source water pollution control, are
now being proposed for a host of en-
vironmental problems.”

Although permit systems command
the attention of the federal govern-
ment, state and local governments
have expressed interest in other mar-
ket-based environmental policies.
‘“‘Bottle bills,”’ a well-known type of
deposit-refund system intended to re-
duce litter and promote recycling,
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have been particularly popular. Also,
the removal of market barriers to vol-
untary water transfers has been an in-
creasingly important policy innova-
tion in the western United States.
Water transfers alleviate water supply
problems and increase efficiency by
creating incentives for water conser-
vation. The most notable transfer
plan to date is the $223-million agree-
ment signed in 1988 between the Im-
perial Irrigation District (IID) of Cal-
ifornia and the Metropolitan Water
District (MWD) of Los Angeles.”®
Under the agreement, MWD will fi-
nance the improvements of IID’s
water system in exchange for the use
of IID’s water stores.” Finally, Con-
gress has reduced government subsi-
dies that cause economic distortions
and environmental damage, such as
the federal subsidies given to the U.S.
Army Corps of Engineers’s flood-con-
trol projects, which provide incen-
tives for individual landowners to
convert forested wetlands to crop-
lands.*

Not surprisingly, the business com-
munity continues to support cost-ef-
fective, market-oriented approaches
to environmental protection. General
Motors, for instance, has endorsed
the adoption of a broad-based carbon
fee to limit emissions of greenhouse
gases.’! Other major corporations
have expressed support for incen-
tives, at least in principle. The net re-
sult of this surge of interest in mar-
ket-based incentives is increased
awareness of the many options open
to policymakers at both the federal
and local levels. Furthermore, the po-
litical and bureaucratic sources of op-
position to these approaches may be
growing weaker.

Unfortunately, a wide range of mar-
ket-based initiatives has been largely
ignored. In particular, the potential
of pollution charge systems has re-
ceived scant attention compared to
other market-based instruments, pos-
sibly as a result of the same forces
that for years impeded adoption of
tradable permits and similar ap-
proaches, or because the concepts in-
volved are perceived as too complex.
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In either case, this lack of attention
should now be remedied because pol-
lution charges have several distinct
advantages over other policy instru-
ments, especially for certain catego-
ries of environmental problems.

The Mechanics of
Pollution Charges

Pollution charge systems are de-
signed to reduce polluting behavior
by imposing a fee or tax on polluters.
Ideally, the fee should be based on
the amount of pollution generated

emissions when that action is less ex-
pensive than is continuing to pollute.
Pollution charges can be applied eith-
er to producers to affect their produc-
tion decisions or to consumers to af-
fect their consumption and disposal
behavior.

Although pollution poses real costs
to society—for example, health ef-
fects, property damage, and aesthetic
impacts—businesses typically do not
have to pay for these damages and,
hence, face little or no incentive to
take them into account in production
decisions. A business that chooses

Although pollution charges are
cost-effective, cost-effectiveness

should not be the only criterion
policymakers use to weigh policies.

rather than on the level of pollution-
generating activities. For example, an
electric utility might be charged a tax
per unit of sulfur dioxide emitted rath-
er than per unit of electricity generat-
ed. The choice of whether to tax pollu-
tion quantities, activities preceding
discharge, inputs to those activities, or
actual damages depends upon tradeoffs
between costs of abatement, mitiga-
tion, damages, and program adminis-
tration, including monitoring and en-
forcement. In some cases, a fee may
be based on the expected or potential
quantity of pollution. The Organiza-
tion for Economic Cooperation and
Development distinguishes five types
of pollution charges: effluent charges
based on the quantity of discharges;
user charges, which are payments for
public treatment facilities; produc-
tion charges based on the potential
pollution by a product; administra-
tive charges, which are payments for
such government services as registra-
tion of chemicals; and tax differentia-
tion, which provides more favorable
prices for ‘“‘green”’ products.” A true
pollution charge provides incentives
to businesses or consumers to reduce

—— 1

unilaterally to consider such external
costs in its production decisions
would be penalized by the market,
through reduced cost-competitive-
ness. Pollution charges force busi-
nesses to pay for the external costs of
pollution and to incorporate those
added costs into their daily decisions.

Pollution charges also provide
strong incentives for businesses to de-
velop and adopt improved control
technologies. Under a command-and-
control system, businesses have no fi-
nancial incentive to perform better
than the regulatory standard de-
mands. Pollution charges, however,
do not specify a technology or a fixed
standard. Instead, charges are incurred
for each increment of pollution rather
than only for pollution above a given
standard. Thus, businesses are con-
stantly motivated to improve their fi-
nancial performance by developing
technologies that allow them to re-
duce their output of pollutants.

By charging polluters a fee or tax
on the amount of pollution they gen-
erate and not on their pollution-gen-
erating activities, the government
gives businesses an incentive to re-
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duce pollution up to the point at
which their marginal control costs are
equal to their pollution tax rates. As a
result, businesses will control their
pollution to different degrees, with
polluters for whom control is very ex-
pensive controlling less and polluters
for whom control is relatively cheap
controlling more. The challenge for
policymakers is to identify the desira-
ble charge level. If the charge is too
high, production may be curtailed ex-
cessively; if the charge is too low, in-
sufficient environmental protection
will result. An effective charge system
thus minimizes the aggregate costs of
pollution control and enables the
public to pursue other environmental
quality actions that might have seemed
unaffordable under less efficient ap-
proaches, such as command-and-con-
trol regulations.

U.S. Experience with
Pollution Charges

Although a few state and local gov-
ernments have experimented with
pollution charges, the United States
does not have much experience with
this approach. A few federal policies
have embraced some pollution charge
characteristics, but these were aimed
primarily at generating revenue rather
than at discouraging pollution. For
example, in 1989, Congress enacted
an excise tax on chlorofluorocarbons
(CFCs), which deplete stratospheric
ozone and are potent greenhouse gas-
es,* and, as part of the 1987 Montre-
al protocol and the subsequent Lon-
don revisions of 1990, the United
States agreed to phase out all CFCs
by the year 2000.** The primary
mechanism for the United States to
achieve this goal is a tradable-permit
system. The excise tax, which is essen-
tially a charge on the sale of permits,
does not materially affect either the
level or rate of the CFC phasedown.
It simply ensures that the government
rather than private industry receives
any windfall profits associated with
constrained supply of CFCs.*

The chemical and petroleum feed-
stock taxes that finance the cleanup
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of abandoned hazardous waste sites
under the Superfund program of the
Comprehensive Environmental Re-
sponse, Compensation, and Liability
Act of 1980 (CERCLA) are not pollu-
tion charges, either. Superfund levies
taxes on production, not emissions.
As a result, there is no direct link be-
tween the environmental controls and
the taxes paid and, therefore, no di-
rect incentive for pollution control.
Indeed, the Superfund tax was de-
signed to raise revenues, not to act as
a market incentive for environmental
protection.

The Clean Air Act Amendments of
1990 also charge emissions-based fees
to raise revenue, and the level of the
charge (325 per ton of pollutant) is
not likely to be sufficient to change
producer behavior significantly.® In
addition, although the act uses charg-
es and other economic incentives to
urge polluters into compliance, the
rules have yet to be developed or ap-
plied.”” Furthermore, state environ-
mental agencies, faced with general
revenue cutbacks, are increasing their
reliance on charge systems as a source
of dedicated funding.*® Typically, how-
ever, such systems take the form of
permit fees that are either uncoupled

1

from levels of emissions or are too
small to affect producer behavior.
Several European nations, including
the United Kingdom, France, the Neth-
erlands, Sweden, Norway, Denmark,
Finland, Italy, and West Germany,
also have adopted air- and water-pollu-
tion charge mechanisms to generate
revenues rather than to discourage
pollution.* One partial exception is
the effluent charge law adopted by
West Germany in 1976.° Under the
law, polluters pay a set fee for each
increment of emissions of five pollu-
tants. In practice, however, even this
charge is not a fully functioning mar-
ket incentive because it is linked to
uniform performance standards, and,
as a result, marginal costs of control
are not equalized and full cost savings
potentials are not realized.*

Using Pollution Charge Revenues

The transfer of money from pollut-
ers to the government could be sub-
stantial. For instance, the Congres-
sional Budget Office estimates that a
$100-per-ton charge on carbon diox-
ide emissions could result in more
than $120 billion in annual revenues
for the government.” This situation
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raises the obvious question of how
such revenue should be used. There
are at least three possible courses of
action. First, the funds could be used
to reduce the federal budget deficit.
This alternative has obvious appeal in
times of unprecedented government
borrowing.*

Second, the tax revenue could fi-
nance other programs related to envi-
ronmental protection, such as pro-
grams that clean up or mitigate pollu-
tion. Indeed, revenue-raising charge
systems have grown from 28 percent
of New Jersey’s environmental pro-
tection expenditures in 1989 to 37 per-
cent in 1991, and the level is expected
to reach 55 percent by 1993.* Such
revenues might also be directed to as-
sist people who are hurt economically
by the change to a system of pollution
charges. For instance, although pol-
lution charges are cost-effective, cost-
effectiveness should not be the only
criterion policymakers use to weigh
policies. Questions of fairness and
equity are also important and often
dominate political debate. Most envi-
ronmental policies, whether com-
mand-and-control or market-based,

tions of pollution charges is that they
can provide the resources necessary to
buffer their own impact on specific
groups. For instance, if a pollution
charge was used to raise energy pric-
es, it could impose a particular bur-
den on low-income households. How-
ever, the revenue from the charge
could be used to fund a system of
““life-line rates,”’ or free or discount-
ed rates for the first units of energy
consumed by a household. Similarly,
revenues from a pollution charge that
eliminated certain jobs could be used
to fund job-search and job-training
programs. In addition, revenues from
pollution charges might be used to
compensate groups deemed to have
been unfairly harmed by past envi-
ronmental policies, such as residents
of a neighborhood who were effec-
tively disenfranchised by toxic wastes
that were dumped nearby.

Finally, the use of pollution-charge
revenues to offset reductions in other
taxes may be the most attractive op-
tion.* Pollution charges are “‘correc-
tive’’ taxes that reduce market in-
efficiencies by discouraging undesira-
ble activities that generate externali-

By encouraging the greatest
reductions in CO, emissions by
businesses that can make those

reductions most cheaply, a CO,
charge system could reduce total
industry compliance costs.

require some tradeoff between effi-
ciency and equity. Even when the ag-
gregate benefits of a policy exceed its
aggregate costs, usually some individ-
uals or businesses do not benefit,
such as consumers who have to pay
higher prices for goods and services,
employees who are laid off, or share-
holders whose profits erode.
Whether and how to compensate
such groups are political questions
whose answers depend on the availa-
bility of resources. One of the attrac-
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ties. This effect contrasts sharply with
that of ‘‘distortionary’’ taxes, which
distort economic behavior by generat-
ing market inefficiencies, as in the
case of corporate profit taxes, social
security and other payroll taxes, and
personal income taxes.* The correc-
tive nature of pollution charges pro-
vides a ‘““double dividend’’: In addi-
tion to providing incentives to reduce
pollution, pollution-charge revenues
can finance reductions in distortion-
ary taxes.” This tradeoff is particu-

larly important in today’s political
climate, in which policymakers are re-
luctant to consider any new taxes. A
revenue-neutral tax policy change,
which combines the introduction of
pollution charges with the reduction
or elimination of other taxes, would
protect the environment by reducing
harmful emissions and would reduce
distortions associated with other tax-
es. Studies indicate that, on average,
U.S. personal and corporate income
taxes generate distortions or pure
losses of 20 to 50 cents for every new
dollar of tax revenue collected.”® Such
a shift in tax policy would discourage
socially undesirable activities such as
pollution, rather than socially benefi-
cial activities, such as labor and capi-
tal formation.

Greenhouse-Gas Reductions

Pollution charges can address a va-
riety of environmental problems
through various levels of government
and work best when the central ques-
tion is not whether but how much
emission is acceptable, when margins
of error are not particularly high, and
when emissions can be monitored at
reasonable cost. Although the list of
potential applications includes many
forms of air and water pollution, as
well as many solid and hazardous
waste problems, there are four partic-
ularly promising areas that need im-
mediate action: greenhouse-gas re-
duction; motor vehicle fuel efficien-
cy; solid waste reduction; and hazard-
ous waste management.

Few of the environmental problems
that have arisen since the beginning
of the industrial revolution have posed
greater risks or greater uncertainties
than has the threat of global climate
change as a result of the greenhouse
effect. If emissions of carbon dioxide
(CO,) and other greenhouse gases
(such as methane, nitrous oxides, and
CFCs) continue to grow at current
rates, many scientists believe, global
mean temperatures may rise by 2° to
5° F over the next century. Such an
increase could cause widespread
changes in precipitation patterns,
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storm frequency and intensity, and
the ocean level.”

Recent international negotiations
have focused on how to limit emis-
sions and how to allocate the control
burden among nations.”® Given the
importance of CO, to the global-warm-
ing phenomenon and the central role
that CO,-producing fossil fuel com-
bustion plays in the U.S. economy,
the nation will need to adopt cost-ef-
fective approaches that minimize eco-
nomic dislocations if enforceable in-
ternational agreements are signed. A
properly designed CO, charge system,
such as one that would impose charg-
es to increase the costs of CO, emis-
sions, could enable the United States
to achieve a national CO, target cost-
effectively.”! The charge would vary
by type of fuel, such as coal, oil, and
natural gas, and depend on the CO,
emissions associated with that fuel.
Higher fuel prices would internalize
the anticipated costs of climate
change and would thus reduce direct
demand for fossil fuels, encourage
conservation, lead to a more appro-
priate mix of various energy sources
used, and stimulate the development
of new, less carbon-intensive technol-
ogies.** Thus, both fossil fuel use and
CO, emissions would decrease.

Because the goal is to reduce CO,
emissions, the ideal charge system
would, theoretically, be based on the
quantity of CO, emitted. However,
the vast number of individual sources
of CO, emissions makes such a sys-
tem impractical. An alternative is to
charge a fee on coal, crude oil, and
natural gas, based on the fuel’s car-
bon content, which is roughly pro-
portional to the amount of CO, emit-
ted upon combustion. This charge
could be imposed at the point of entry
for imported fuels and at the point of
primary production for domestic
fuels. There would be no need for ad-
ditional charges on refined petroleum
products or on other goods derived
from fossil fuels. A viable alternative
to the carbon charge is a BTU (British
thermal units) charge, which would
be based on the energy yielded by
burning the fuel rather than on the
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fuel’s carbon content. If the principal
goal is to reduce CO, emissions, the
carbon charge is theoretically superi-
or because it targets more effectively
the source of emissions. But if the
BTU charge is applied only to fossil
fuels, the difference in cost-effective-
ness between the two is not dramatic.”

The CO, charge offers several ad-
vantages over conventional regulatory
approaches. By encouraging the greatest
reductions in CO, emissions by busi-
nesses that can make those reductions
most cheaply, a CO, charge system
could reduce total industry compli-
ance costs. Also, administrative costs
for the system would be much lower
than those of conventional regulatory
standards, which limit fossil fuel
burning by setting different standards
for the thousands of industrial, com-
mercial, and residential uses of each
fuel. Determining, monitoring, and
enforcing these standards would be
very costly, to say the least. By con-
trast, a CO, charge would require es-
sentially one tax rate for each fuel
type and would create incentives for
technological innovation because
businesses could reduce their CO, fees
by reducing their fossil fuel consump-
tion.

The charge should be set at a level
that will encourage reductions in CO,
emissions equal to national targets.
This is easier said than done. Al-
though it is clear that a carbon charge
could significantly reduce fossil fuel
use, the relative impacts of different
charge levels are very uncertain. The
Congressional Budget Office projects
that a $100-per-ton carbon charge,
phased in over 10 years, would lead to
reductions in CO, emissions of be-
tween 8 and 36 percent by 2000, rela-
tive to the emissions that would occur
without a charge. Such a charge could
begin with a $10-per-ton charge in
1991 and rise smoothly to a $100-per-
ton charge in 2000 (all figures in 1988
dollars). In contrast, EPA estimates
that a $5-per-ton fee would, by 2000,
reduce annual domestic CO, emis-
sions by from 1 to 4 percent and raise
from $7 to $10 billion annually; a
$15-per-ton fee would reduce emis-
sions by 3 to 12 percent and raise
some $20 to $30 billion per year; and
a $25-per-ton fee would reduce emis-
sions by 8 to 17 percent and raise $38
billion to $50 billion annually.** How-
ever, to drop CO, emissions to 20 per-
cent below 1990 levels would require
a $200- to $400-per-ton charge by
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2040. To maintain emissions at this
level for the longer term (2050 and
beyond) would require a $250-per-ton
charge.*

The impacts of a carbon charge on
U.S. economic activity cannot be
overlooked. A $100-per-ton charge
unilaterally adopted by the United
States could lead to a 2-percent annu-
al loss in gross national product, ac-
cording to baseline projections, by
the time the charge was fully imple-
mented. However, the impact would
be substantially less if other nations
acted in concert. Recently, the Euro-
pean Commission broadly endorsed
the notion of carbon-based charges to
combat global warming and is devel-
oping mechanisms for applying them.*
In any event, a revenue-neutral tax
that rebates the revenues from a CO,
charge by reducing other taxes would
greatly reduce the 2-percent loss in
gross national product and might off-
set it altogether.

Because of the magnitude of the re-
duction targets frequently discussed
by policymakers and the dependence
on fossil-fuel energy in the U.S. econ-
omy, achieving greenhouse reduction
goals, such as a 20-percent reduction
in CO, emissions, could entail very
substantial costs, regardless of the
policy instrument selected. Indeed, an
advantage of pollution charges be-
yond their cost-effectiveness is the
fact that they explicitly clarify for the
public the costs of environmental pro-
tection and, hence, what the public
must be willing to pay to reduce the
risks of global climate change. An im-
portant question, however, is whether
this burden will be evenly distributed
across income classes. By some meas-
ures, low-income households spend a
larger proportion of their incomes on
fossil-fuel-related products than do
more affluent households. As a re-
sult, a carbon charge might hit low-
income households harder. A reve-
nue-neutral approach could mitigate
some of the charge’s impact on low-
income households by providing
“‘life-line rates’’ for initial increments
of energy use. A further challenge
concerns the regional distribution of
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the charge’s impacts; some regions of
the country would likely bear larger
burdens than would others. For in-
stance, some studies indicate that the
distribution of the burden of a carbon
charge would vary regionally by as
much as 50 percent.”” In particular,
the high carbon content of coal, rela-
tive to other fuels, would translate into
relatively greater costs for coal-pro-
ducing regions. A $100-per-ton car-
bon charge could reduce coal use by

ly, recent legislation seeks to impose
taxes on the production of less fuel-
efficient automobiles. EPA has con-
sidered the use of gas-guzzler fees in-
stead of gasoline taxes because the
former can overcome the observed
tendency of consumers to favor prod-
ucts with low initial and high long-
run costs. Such mechanisms, how-
ever, provide no incentives for people
to modify their driving habits once
they have purchased their cars and

There may be arguments in favor of
both a carbon and a gasoline tax,
but the public may not tolerate

more than one new federal
pollution charge initiative.

13 percent annually by the year
2000.%® It should be noted, however,
that regional impacts would be essen-
tially the same if a conventional emis-
sion-standard approach were adopted.

Motor Vehicle Fuel Efficiency

Increasing gasoline taxes is one way
to address a broad set of environmen-
tal and other problems.” Because of
the wide coverage already given to
such a proposal in the media, how-
ever, it is not necessary to pay much
attention to specific benefits here, ex-
cept to note that the appeal of this ap-
proach will depend on the specific ob-
jectives being considered. For in-
stance, a gasoline tax would be a le-
gitimate instrument for dealing with
some environmental problems closely
related to the burning of gasoline,
such as the emissions of air pollu-
tants. However, a number of existing
policy proposals are related to, al-
though distinct from, a gasoline tax.
For example, Project 88-Round I rec-
ommended increased use of ‘‘gas-
guzzler” taxes and ‘‘gas-sipper’’ re-
bates to help automobile manufactur-
ers achieve corporate average fuel
economy (CAFE) standards. Similar-

N

trucks. Although gasoline taxes re-
duce miles driven and, in the long
run, lead to the purchase of more
fuel-efficient cars, they would be
more cost-effective as a pollution
control mechanism if there were also
a change from EPA’s current system
of regulating ‘‘grams of pollutants
per mile traveled”’ to a system of reg-
ulating ‘‘grams of pollutant per gal-
lon of fuel burned.”® Likewise, in-
creased gasoline taxes could provide
significant energy-security benefits by
reducing the nation’s overall demand
for petroleum products and would
tend to reduce highway congestion.®'
A 50-cent-per-gallon gas tax increase
could eventually reduce gasoline con-
sumption by between 10 and 15 per-
cent, reduce oil imports by 500,000
barrels per day, and generate about
$40 billion per year in revenue.
Because a gasoline tax is simply a
charge added to the price of gasoline,
consumers, when faced with higher
prices, will change their driving be-
havior in the short run and their vehi-
cle-purchasing behavior in the long
run to achieve greater fuel efficiency.
This approach could be far more ef-
fective than proposals to increase
CAFE standards for new cars.” How
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changes in gasoline taxes would be
administered depends on policy ob-
jectives and political considerations.
If the primary purpose is to address
local pollution problems or traffic
congestion, the charge is probably
best levied by local or state authori-
ties. If, on the other hand, the pur-
pose is to address national or global
environmental issues or national se-
curity issues, federal authorities
should implement the charge.

If the concern is reducing CO,
emissions, a gasoline tax is likely to
be less attractive than a carbon tax
because it is linked less directly with
carbon emissions and would require
one user group—gasoline consumers
—to shoulder the burden. In princi-
ple, there may be arguments in favor
of both a carbon and a gasoline tax,
but the public may not tolerate more
than one new federal pollution charge
initiative. Moreover, apart from the
issues of dependence on foreign oil
and global climate change, most of
the problems associated with gasoline
consumption are regional or local.
Therefore, a pragmatic approach may
be to focus on a carbon charge at the
federal level and leave consideration
of gasoline taxes to the states.

The potential revenue-neutrality of
any change in gasoline taxes is impor-
tant. If the tax were levied by the fed-
eral government, transferring the rev-
enue from the gas tax to the Social Se-
curity Trust Fund and crediting it to
current workers might address the
greatest concern about higher gas tax-
es—that they can hit hardest on
working families and particularly on
workers who drive to their jobs. If a
$40-billion-per-year revenue from a
50-cents-per-gallon gas tax were paid
into social security, the payroll
tax—the employee’s contribution to
social security—could be cut by al-
most one-third. Thus, a worker earn-
ing annual wages of $30,000 would
take home an additional $700 per
year. The extra income would more
than offset the cost of the gas tax, un-
less the worker drove more than
30,000 miles per year in a car that gets
25 miles or fewer per gallon. A tax of
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this magnitude also could be phased
in gradually, perhaps at no more than
10 cents per year over 5 years, which
would allow individuals and business-
es to adjust their consuming and pro-
ducing behavior. Although such a
scheme is not a panacea for all energy
and environmental problems, it could
make a significant contribution.

Solid Waste Management

The increasing volume of solid waste
that U.S. society generates has emerged
as a pressing problem over the past
decade. Many areas are running out
of landfill space, and many commu-
nities have effectively blocked the
construction of new facilities.®® This
“‘space squeeze,”’ in conjunction with
stricter landfill regulations, has sig-
nificantly increased the cost of waste
disposal in many parts of the country.
In the Northeast, disposal charges, or
tipping fees, are now as high as $125
per ton. Nationwide, tipping fees rose
more than 26 percent annually be-
tween 1984 and 1988.% Although
some communities have begun to in-
cinerate their waste, scientists warn
that garbage burning contributes to
air pollution and that the ash it

generates poses its own disposal prob-
lems. Pollution charges offer a natu-
ral and cost-effective way to use the
market to address the waste problem.

The difficulties of providing safe
and adequate waste disposal have led
many scientists to call for reductions
in the amount of solid waste gener-
ated. Reducing waste cost-effectively
can be a complex task because the ap-
propriate strategies vary by both type
of disposal material and geography.
Although increasing recycling may be
the best alternative in some cases, the
high costs of collection and separa-
tion, the distance to processing facili-
ties, and a lack of adequate technolo-
gies make recycling prohibitively
costly in others. Also, practical col-
lection strategies must match con-
sumer needs. For instance, separating
recyclable materials can be time-con-
suming, particularly when materials
must be brought to a transfer station.
Some consumers may be willing and
able to undertake this activity, but it
will represent a significant burden for
others.

Most waste reduction efforts to
date have used conventional com-
mand-and-control regulations. In
some cases, state governments and lo-
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cal municipalities have enacted draco-
nian measures, such as product bans
or across-the-board, recycled-content
standards for packaging, with little
regard for costs or consumer prefer-
ences. Often, these policies have raised
costs and had little effect on the
amount of solid waste generated. In-
deed, a lack of markets for used
newsprint has caused many commu-
nities with mandatory separation re-
quirements to store or even bury their
collected newspapers in landfills.®

Flawed pricing systems for waste
disposal are at the core of most solid
waste problems. Disposal fees that do
not reflect the total cost of waste dis-
posal lead to excessive generation of
waste and inefficient disposal and re-
covery methods. If price distortions
are eliminated, the market can pro-
vide incentives for waste reduction
and recycling without resorting to
cumbersome and distortionary meas-
ures such as product bans and man-
datory separation.

The pricing problem has several di-
mensions. First, most individuals
never directly encounter the costs of
waste disposal. In many communi-
ties, these costs are simply imbedded
in local property taxes. However,
some cities have made the costs of
waste disposal more apparent to con-
sumers by charging a separate fee for
waste collection. Unfortunately, even
these charges do not provide incen-
tives for decreasing the amount of
waste because they are typically fixed
monthly payments that do not vary
with the quantity of waste generated.

With such pricing systems, it is not
surprising that the throw-away ethic
has thrived. The cost of throwing
away an item of trash is relatively
small because U.S. residents merely
place empty bottles, cans, lawn clip-
pings, and other wastes in a trash
chute or at the curbside, and the mu-
nicipality or contractor picks them
up. Imagine what kind of car the av-
erage citizen would buy and how
much he or she would drive if the to-
tal annual cost for gasoline were inde-
pendent of the quantity of gasoline
used. This scenario is equivalent to
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that of municipal solid waste manage-
ment in almost all communities in the
United States.

Effective waste management strate-
gies must communicate to consumers
the true total social cost of throwing
things away. Waste management must
create incentives for consumers to
generate less waste, either through in-
creased recycling and reuse of materi-
als or by demanding less wasteful
packaging and products from manu-
facturers. Decisions by individuals
and businesses should reflect the in-
cremental costs of waste disposal,
which can be initiated at any point in
a product’s life cycle. At least three
incentive-based approaches exist:
curbside waste collection charges at
the point of disposal; retail disposal
charges at the point of sale; and vir-
gin material taxes in the production
process itself.

Municipal Waste Disposal Charges

The first option for addressing sol-
id waste problems links household
charges to the real costs of collection
and disposal. In other words, citizens
are charged a fee for the specific
quantity of waste they generate. The
rate structure of such a system should
reflect not only the costs of pick-up
but also the associated tipping or in-
cineration fees. These fees motivate

ponents of their trash. Such house-
hold unit pricing for collection and
disposal can provide incentives at the
community level for a cost-effective
combination of waste disposal alter-
natives: landfills, incinerators, and
recycling facilities. Unit pricing can
lead to efficient, cost-effective levels
of reliance on alternative waste dis-
posal methods only if prices accurate-
ly reflect the real, incremental costs
of these alternatives. Many munici-
palities, however, have underpriced
waste disposal services by performing
incomplete cost accounting and using
average rather than marginal cost
prices. Also, problems have arisen
with the cost calculations associated
with specific disposal alternatives.
For example, landfill costs have his-
torically been underpriced because of
weak environmental regulations.®
The per-household charge can be
based on either volume or weight.
Most initial forays into unit pricing
charge residents by the number and
size of trash receptacles they use. In
Seattle, Washington, for example,
consumers choose from four sizes of
receptacles, ranging in price from
about $11 per month for a 19-gallon
container to almost $32 per month
for a 90-gallon container. The pro-
gram appears to be having a positive
effect. In 1979, the average family set

Many municipalities have
underpriced waste disposal services

by performing incomplete cost
accounting and using average
rather than marginal cost prices.

residents to reduce the quantity of
waste they generate, whether by
changing their purchasing patterns,
reusing products and containers, or
composting yard wastes. Further-
more, placing a higher unit charge on
unseparated refuse than on specified,
separated recyclables can induce resi-
dents to separate the recyclable com-

out approximately four 30-gallon
containers per week; by 1989, 87 per-
cent of the households filled one
32-gallon container or less.®’

A potential problem with per-re-
ceptacle pricing is that customers are
charged for a full can even if it is not
used or only partially filled in a par-
ticular week. A number of systems
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avoid this problem. Under a ‘‘bag-
and-tag’’ system, for instance, resi-
dents dispose of unseparated refuse
only in specially designated trash bags
sold by the municipality. Another ap-
proach involves placing stickers on
cans or bags of specified dimensions.
A third approach involves charging
customers by the weight of their ref-
use. Under such a system, the unsepa-
rated waste is weighed on site by the
collectors, and a bill is either left with
the customer or mailed later. This ap-
proach eliminates the need to register
cans or administer a bag-sales pro-
gram and eliminates the advantage of
possessing a trash compactor. How-
ever, such a system may require an in-
vestment in new or remodeled gar-
bage trucks.

A number of communities have
combined unit charges for unseparated
refuse with curbside collection of re-
cyclable materials. This combination
lowers the direct cost of recycling for
consumers and gives them additional
control over their waste charges.
Some communities provide free curb-
side recycling services, but this ap-
proach is not always desirable. The
rate for collecting recyclable materi-
als should, theoretically, equal the
cost of transportation and program
administration minus the value of the
recyclable materials, whether positive
or negative. However, charging less
for some recyclables or providing re-
funds at the curbside raises adminis-
trative costs dramatically above those
for a system that charges for mixed
refuse and provides free pick-up for
some recyclables. The latter combina-
tion can provide strong incentives for
separation without significantly in-
creasing administrative costs.

Although unit pricing to date has
been shown to reduce waste genera-
tion, there is concern over the policy’s
fairness to residents of low-income
households, who would pay greater
shares of their income for pick-up
services than would residents of high-
income households. However, unit
pricing tends to be less regressive than
conventional payment systems, though
there is substantial variation among

Volume 34 Number 7

communities.® Seattle uses a system
similar to the low life-line rates pro-
vided by electrical utilities. Custom-
ers pay only the fixed cost of curbside
pick-up for their first 32-gallon con-
tainer.

Although unit charges may lead to
increased illegal dumping, properly
designed systems can prevent this
problem.® New programs can be in-
troduced incrementally to raise charg-
es gradually until they equal the true
marginal costs of disposal. Munici-
palities can remove much of the in-
centive for illegal dumping by provid-
ing free or very low-cost disposal at
transfer stations. Housing develop-
ments whose residents dispose of
their waste anonymously could pose a
more serious obstacle to unit pricing.
Charges per building (rather than per
housing unit) will, however, provide
an incentive to landlords or condo-
minium managers to encourage resi-
dents to reduce wastes and will ensure
that the building as a whole will bear
the costs of its waste disposal. Al-
though the design and implementa-
tion of curbside charges must be un-
dertaken at the local level, EPA could
serve as a clearinghouse of informa-
tion on different systems.

Retail Disposal Charges

An alternative approach to unit
charges is retail disposal charges,
which administer disposal costs at the
point of product purchase. For exam-
ple, communities may place a sur-
charge on the sale of items that re-
flects the costs of disposal.’”® Retail
charges can act as a substitute for unit
curbside charges when the latter are
impractical, for example, in a com-
munity with many large, multi-unit
residences. Retail charges also can
supplement curbside charges for spe-
cific products whose disposal costs
are well in excess of the costs associat-
ed with their volume, such as house-
hold products whose ingredients
could have significant environmental
consequences in landfills or incinera-
tors. Examples include electrical-ap-
pliance batteries, inks, paints and
paint solvents, and household pesti-
cides.

There are limitations on the practi-
cality of a broad-based retail charge
system. First, retail charges will prob-
ably involve higher attendant admin-
istrative costs than do curbside charg-
es. In addition, charges deemed polit-
ically feasible may be too small to in-
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fluence sufficiently consumers’ buy-
ing behavior.

Responsibility for setting the charge
level should rest with municipalities.
Because disposal costs vary greatly by
geographic area, disposal charges ap-
plied to retail products should like-
wise vary. However, gathering the
necessary information on product
composition would be a daunting
task for any single community. Given
the national scope of most product
markets and the economies of scale
involved in collecting and aggregating
data, the federal government is prob-
ably best suited to perform this task.

Virgin Materials Taxes

Incorporating disposal costs at the
point of production is a third alterna-
tive for improving solid waste man-
agement. By placing charges on virgin
materials that reflect ultimate costs of
disposal, the government can encour-
age manufacturers to switch to mate-
rials and products that have lower
disposal costs. This approach would
favor recycled materials because the
costs of virgin materials would be
higher than those of secondary ones.
Virgin materials charges also are like-
ly to be a much more cost-effective
approach to encouraging recycling by
consumers than are the recycled-con-
tent standards that have recently been
established in several states. For ex-
ample, California, Connecticut, Mary-
land, Missouri, and Wisconsin have
all enacted legislation requiring pub-
lishers to increase their use of recy-
cled newsprint.”" It should be noted
that virgin materials taxation ought
to be viewed as a potential substitute
for unit curbside charges or retail dis-
posal charges. A clear disadvantage
of virgin materials charges is their in-
sensitivity to local conditions. Be-
cause the charges would need to be
standardized nationally, they should
only be applied to those materials
that are particularly large contribu-
tors to solid waste problems, such as
newly mined lead.” If charges reflect-
ed national averages, consumers in
areas where disposal costs are low
would pay too much for certain prod-
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ucts, while those in areas of high dis-
posal costs would not pay enough.
Therefore, although virgin materials
charges might create more demand
for recyclable materials than do most
conventional approaches, they are
not likely to be as effective as are unit

sions. Furthermore, such systems do
not provide incentives to change dis-
posal methods. Deposit-refund sys-
tems, on the other hand, represent a
potentially cost-effective way to man-
age toxic wastes and encourage busi-
nesses and individuals to dispose of

A deposit-refund system
encourages businesses to prevent

net losses of targeted materials
in the production process.

curbside charges in encouraging the
right mix of recycling and disposal
technologies for each community.

Hazardous Waste Management

Improved consumer notification of
prices can reduce the volume of waste
reaching landfills and incinerators.
However, as more stringent regula-
tion increases the costs of legal dis-
posal, incentives for improper dispos-
al increase. For instance, a waste-end
fee (a tax placed on waste at its time
and place of generation) that is de-
signed to cover the costs of disposal
can lead to illegal dumping. This is
not a problem with unit curbside
charges for solid waste because neith-
er the quantity of dumping nor its
consequences is severe. For some
wastes, however, cleanup is much less
attractive because of significant health
risks or ecological consequences.
Such wastes include not only indus-
trial by-products but also consumer
goods, such as batteries that contain
lead and acid and petroleum-based
oils.

Virgin materials taxes and retail
disposal charges, which are imposed
up front, provide incentives for busi-
nesses and individuals to find safer
substitutes for and to recover and re-
cycle taxed material. But such charg-
es, if levied on hazardous materials,
may encourage businesses to circum-
vent the process through illegal emis-

wastes properly and to search for
more benign substitutes.

By combining a special front-end
charge, or deposit, with a refund pay-
able when quantities of the substance
in question are turned in for recycling
or proper disposal, deposit-refund
systems provide an incentive to both
follow the rules for proper disposal
and minimize substance loss during
production.” Deposit-refund systems
are particularly useful when the im-
proper disposal of waste, rather than
its generation per se, is of concern.
The initial charge can be levied either
as a material enters the production
system or at any point in the manufac-
turing, distribution, or sales process.

Deposit-refund systems offer sev-
eral potential advantages. First, they
ease the government’s often impossi-
ble task of tracking and controlling
waste generation and disposal as it ex-
ists under the 1976 Resource Conser-
vation and Recovery Act (RCRA).
Thus, the government would only en-
sure that deposits are collected and
that the materials returned for refund
are legitimate. A deposit-refund sys-
tem also encourages businesses to
prevent net losses of targeted materi-
als in the production process and,
thus, motivates them to search for
less environmentally damaging sub-
stitutes.™

Although deposit-refund systems
have been applied primarily at the
state level, federal assistance is appro-

September 1992

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



priate for some substances and prob-
lems, such as when businesses face
national markets with easily trans-
portable products or when the conse-
quences of improper disposal do not
vary significantly from one location
to another. Geographic homogeneity
of charges also reduces the cost and
complexity of control both to busi-
nesses and to administering agencies.
Although deposit-refund programs
have been proposed for a variety of
materials, including vehicle tires and
car bodies, the strongest case for reg-
ulation can be made for products
whose costs of separation and re-
demption are usually outweighed by
the benefits of proper disposal. The
best regulatory approach may involve
experimenting with deposit-refund
systems for toxic but not officially
hazardous wastes. As such systems
are perfected, they may alter or re-
place parts of the ‘‘cradle-to-grave’’
tracking system of RCRA. Deposit-
refund systems would eventually fo-
cus on a variety of products, includ-
ing used batteries, certain industrial
chemicals, and used lubricating oils.

Lead in Batteries

Most of the lead that enters land-
fills and incinerators comes from
storage Dbatteries. Although a sub-
stantial amount of lead from motor
vehicle batteries is recycled each year,
the percentage of batteries recycled
has been decreasing over the last 30
years.” At present, more than 20 mil-
lion unrecycled batteries enter the
waste stream annually; this number
may increase by more than 30 percent
by 2000.7 Under a deposit-refund
system, when manufacturers sell bat-
teries to distributors, retailers, or
original equipment manufacturers, a
deposit would be collected as a tax.
Retailers would collect their deposits
by returning used batteries to re-
demption centers, which in turn
would redeem deposits from the ad-
ministering agency. A national pro-
gram could be designed to accommo-
date existing deposit systems for bat-
teries. The deposit must be large
enough to encourage a substantial
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level of return but small enough to
avoid an incentive for theft. Another
option for deterring theft would be to
require that sales receipts be used to
claim deposits. Requiring a sales re-
ceipt for a refund, however, will re-
move the incentive for the return of
batteries that have already been pur-
chased. Furthermore, because of the
extended life of most batteries, it may
be unrealistic to expect consumers to
maintain a receipt for many years.

Industrial Chemicals

Deposit-refund systems may also
be a cost-effective instrument for en-
suring safe management and disposal
of certain hazardous liquid chemicals
stored in metal drums. About 30 per-
cent of industrial wastes are generat-
ed in small enough quantities to be
containerized. Of those wastes, al-
most half are solvents and oils that
are potentially recyclable after recla-
mation or re-refinement. Because it is
difficult to keep track of container-
ized wastes, they are particularly hard
to manage. If an industrial plant uses
a metal degreasing solvent in its pro-
duction process, for example, moni-
toring emissions to the environment
of spent solvent requires checking all

S —

shipments out of the plant gates.
Even a single plant can have thou-
sands of very small but collectively
significant sources. Furthermore, high-
ly contaminated used solvents are of-
ten not economical to recycle and
may be illegally dumped to avoid dis-
posal costs.

Under a deposit-refund system, busi-
nesses could recover a deposit paid on
each unit of solvent by returning
spent solvent to designated recycling
facilities, which would repay the de-
posit plus the amount normally of-
fered for spent solvent. Improper dis-
posal of solvents would be discour-
aged because companies would be mo-
tivated to recoup their deposits and
minimize on-site losses by installing
equipment to control emissions or by
substituting new materials and proc-
esses. For solvents incorporated into
products, such as methylene chloride
used in aerosols, the deposit would
serve as a front-end tax that would re-
flect the social costs of the solvent’s
use and thus encourage businesses to
seek alternatives.

The administrative complications as-
sociated with such a program should
not be underestimated. Verification
of content is an important issue be-
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cause a deposit-refund system could
encourage users to dilute solvents.
Furthermore, because waste products
vary in terms of their solvent con-
tent—from sludges to chemicals with
the consistency of water—testing of
solvent shipments would be needed to
determine the appropriate refund.

Used Oil

The improper disposal of used mo-
tor oil has both health and ecological
consequences. It is often dumped into
storm sewers or placed in unsecured
landfills, and it contaminates ground
and surface water supplies. Used oil is
frequently burned as heating fuel and
so produces air pollution. At present,
about 30 percent of used oil is recy-
cled and only 5 percent of the used oil
generated by individuals is typically
recycled, which accounts for the high-
est incidence of improper disposal.”

Enforcing proper disposal of used
oil through conventional regulations
would be exceedingly costly and re-
quire monitoring hundreds of thou-
sands of businesses and millions of
consumers. A deposit-refund system,
on the other hand, would be much
more cost-effective.” Consumers would
pay a deposit on each quart of oil
purchased and receive a refund by re-
turning the used oil to redemption
centers. The program could be ex-
panded to include service stations and
commercial fleets by imposing the de-
posit at the point of manufacture.
However, the deposit-refund approach
for used oil could be hindered by the
costs associated with detecting coun-
terfeit substances.

Other Potential Applications

Pollution charges and user fees can
be used for combatting many contem-
porary environmental problems. For
example, a charge placed on the sale
of pesticides and other agricultural
chemicals could encourage farmers to
use chemicals more efficiently and
manufacturers to find less environ-
mentally harmful substitutes. Such a
charge also could help address the
difficult problem of non-point source
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water pollution.

Similarly, the United States could
follow the example of Germany and
impose effluent charges on water pol-
lution. Such charges could encourage
businesses to reduce emissions below
levels currently allowed by discharge
permits. Emissions charges also could
be used to control air pollution, even
where standards are already in place.
For example, the EPA Economic In-
centives Task Force proposed fees on
major stationary sources of volatile
organic compounds, which are pre-
cursors of urban smog.”

A set of related policies could help
address environmental problems as-
sociated with automobile use in ma-
jor cities. In particular, ‘‘congestion
pricing’’ could be used to charge driv-
ers a fee for rush-hour trips. Other
approaches that could reduce the to-
tal miles traveled in automobiles and,
therefore, air pollution include em-
ployee parking charges, increased
charges for public parking, and smog
taxes.®

Establishing user fees for U.S. na-
tional parks and forests could improve
resource management. Such schemes
may be critical in weaning forest
managers away from their depend-
ence on timber revenues.' Although
41 percent of gross U.S. Forest Serv-
ice forest value is related to recrea-
tional uses, recreation generates only
3 percent of Forest Service revenues.
Clearly, users of publicly owned nat-
ural resources should pay for a por-
tion of the benefits they receive.

Pollution Charges in the
Political Arena

No single policy mechanism—neither
incentive-based policies in general nor
pollution charges in particular—can
be an environmental panacea. Pollu-
tion charges, however, promise to
provide cost-effective solutions for
some pressing environmental prob-
lems while spurring technological ad-
vances.

Good ideas are not self-adopting,
however. Even if the new Clean Air
Act provisions have signaled the be-

ginning of a new era of environmen-
tal policy, resistance to market-based
approaches has not disappeared. In
addition to opposition from those
who simply oppose environmental pro-
tection, pollution charges will have to
overcome the same combination of self-
interest and suspicion from those
within the environmental protection
process who have obstructed market-
based approaches for decades.

Initially, it may be practical to ap-
ply pollution charges to new prob-
lems for which policy mechanisms are
not already in place. Such an ap-
proach could minimize disruptions to
industry and consumers, reduce the
chance that regulations will work at
cross purposes, and challenge the au-
thority of fewer vested interests. If
pollution charges turn out to be effec-
tive, they could serve as alternatives
to environmental regulations in place
today that are deemed to be ineffec-
tive or that achieve their objectives
only at extremely high costs to socie-
ty. Furthermore, a growing array of
state and local initiatives may help
pollution charges overcome public
dislike for taxes, reduce the costs of
environmental protection, and stimu-
late technological development.

In fact, pollution charges could
make the process of environmental
policy formulation more explicit to the
U.S. population, which has always
been shielded from the very real trade-
offs involved in establishing environ-
mental goals and standards. As a re-
sult, policy discussions could move
away from a narrow focus on technical
specifications to a broader considera-
tion of goals and strategies. The pub-
lic could become involved in con-
structive debates regarding the desira-
ble level of environmental protection
and could recapture the critical deci-
sions of environmental goal-setting
from bureaucrats, technicians, and
special-interest groups. As new envi-
ronmental policies arise and old ones
persist, the limited resources of gov-
ernment agencies and society at large
will be stretched further and further.
Pollution charges and other incen-
tive-based instruments may eventual-
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ly be the only feasible courses of ac-
tion to sustain or improve environ-
mental quality while maintaining eco-
nomic well-being. With the necessary
political leadership, it may be possi-
ble to begin moving in the right direc-
tion now.
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