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FOCUS QUESTIONS

1 What are externalities?

2 How do private markets respond to externalities? What are the
limitations of these private remedies?

3 What are the principal ways by which the public sector attempts to

deal with externalities? What are the advantages and disadvantages
of these alternative approaches?

4 \What currently are the major environmental public policy issues?
What policies regarding these issues have succeeded and what policies
have failed? What are some of the current controversies in

environmental public policy, and what insights does economic analysis
provide into these controversies?

While the federal government has long had an interest in environmental
policy—the earliest federal action appears to have been the Refuse Act of
1899, designed to rid navigable waters of debris—the modern era of federal
environmental regulation began with the Water Pollution Control Act of
1948, the first of a series of acts to protect the water we drink and the lakes
and rivers in which we swim and fish.

Government activity on behalf of the environment has clearly had some
beneficial effect. The quality of air in major industrial cities such as Pitts-
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burgh and Gary has improved noticeably since passage of the Clean Air Act
of 1963. Lakes such as Lake Erie, which once faced the prospect of becom-
ing so polluted that much marine life would be extinguished, have been
saved.

Still, problems remain. On some days Los Angeles is blanketed by smog
despite stringent California regulations on air pollution. Dangerous poisons
from chemical dumps have threatened many communities. In 1985, scien-
tists discovered that chlorofluorocarbons (used in such products as spray
cans) had caused a hole in the ozone layer, a part of the atmosphere that
shields the Earth’s surface from harmful radiation. An international con-
venton (treaty) signed in 1990 in Montreal, Canada, bans the use of ozone-
depleting chemicals. By 1992 an international consensus concerning the
threat of global warming caused by carbon dioxide and other chemicals had
developed, and another international agreement was signed in Rio de
Janeiro, Brazil.

While it is increasingly agreed that government actions are required to
preserve our environment, the extent and form of those actions remain a
subject of debate. This chapter will describe the economic rationale for gov-
ernment intervention in the environment, and review the major govern-
ment programs and policy issues related to environmental intervention.

THE PROBLEM OF EXTERNALITIES

Air and water pollution are two examples of a much broader range of phe-
nomena that economists refer to as externalities, one of the market failures
discussed in Chapter 4. Whenever an individual or firm undertakes an ac-
tion that has an effect on another individual or firm, for which the latter
does not pay or is not paid, we say there is an externality. Markets affected
by externalities result in inefficient resource allocations. Levels of produc-
tion as well as expenditures directed at controlling the externality will be in-
correct. For instance, consider a firm that could, by expending resources,
reduce its level of pollution. Although there would be a large social benefit,
there is no private incentive driving the firm to spend the money.

In some cases, the actions of an individual or firm confer (uncompen-
sated) benefits on others; these are called positive externalities. A home-
owner who maintains his property, including planting attractive flowers in
front, provides a positive externality. Actions that adversely affect others are
called negative externalities.

The level of production of negative externality—generating commodi-
ties will be excessive. Figure 9.1 shows conventional demand and supply
curves. We argued carlier that, in the absence of externalities, the resulting
market equilibrium, Q,, was efficient. The demand curve reflected the indi-
vidual’s marginal benefits from the production of an extra unit of the com-
modity, and the supply curve reflected the marginal costs of producing an
extra unit of the commodity. At the intersection of the two curves, the mar-
ginal benefits just equal the marginal costs. Now, with externalities, the indus-
try’s supply curve will not reflect marginal social costs, only marginal private
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Excessive Production of Goods Yielding Negative Externalities The presence
of a negative externality means that marginal social costs exceed marginal
private costs, and the market equilibrium will entail an excessive production

of the commodity. Q,, is market equilibrium, Q, is the efficient level of
output.
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costs—those borne directly by the producers. If the expansion of steel pro-
duction increases the level of pollution, there is a real cost to that expansion
in addition to the costs of the iron ore, labor, coke, and limestone that go
into the production of steel. But the steel industry fails to take the cost of
poliution into account. Thus Figure 9.1 also shows the marginal social cost
curve, giving the total extra costs (private and social) of producing an extra
unit of steel. This cost curve lies above the industry supply curve. Efficiency
requires that marginal social cost equal the marginal benefit of increasing
output: production should occur at Q,, the intersection of the marginal so-

EXTERNALITIES

Externalities arise whenever an individual or firm undertakes an

action that has an effect on another individual or firm, for which the
latter does not pay or is not paid.

Consequences:
1 Overproduction of goods generating negative externalities

2 Undersupply of goods generating positive externalities
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number of boats.

cial cost curve and the demand curve. The efficient level of production is
lower than the market equilibrium level.

An important class of externalities arises from what is referred to as
common resource problems. Their central characteristic is that they pertain
to a pool of scarce resources to which access is not restricted. Consider a
lake in which the total number of fish caught increases with the number of
fishing boats, but less than proportionately, so that the number of fish
caught per boat decreases as the number of boats increases. Each additional
boat reduces the catch of other boats. This is the externality. The marginal
social benefit of an additional boat is thus less than the average catch of
each boat, as shown in Figure 9.2; some of the fish that the additional boat
catches would have been caught by some other boat. The private return to
an additional individual deciding whether to purchase a boat is simply the
average return (once they are on the lake, all boats catch the same number
of fish), which is much more than the marginal social return. Thus, while
the private market equilibrium entails average returns equal to the cost of a
boat (assumed to be constant), social efficiency requires that the marginal
social return be equal to the cost of a boat.

In general, when there are externalities, the market equilibrium will
not be efficient.

PRIVATE SOLUTIONS TO EXTERNALITIES

Under some circumstances, private markets can deal with externalities with-
out government assistance.
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The simplest way this can be done is to internalize the externality by form-
ing economic units of sufficient size that most of the consequences of any
action occur within the unit. Consider, for instance, any community—
whether a group of neighboring houses or a set of apartments in the same
or neighboring buildings. The quality of life in the neighborhood is af-
fected by how each household maintains its property. If someone plants
flowers they confer a positive externality; if they let their house run down,
they confer a negative externality. Even in cases where each family owns
their own apartment, the households may collectively decide that mainte-
nance of the facilities that affect them all—including the external appear-
ance—should be undertaken collectively. They form a cooperative or a con-
dominium association. There must, of course, be some way of enforcing the
collective agreement (which those who purchase a condominium or an
apartment in a cooperative sign). A member of the condominium associa-
tion might prefer to be a free rider, not paying her share of the cost of the
maintenance of the common facilities; or she might refuse to maintain her
apartment in ways that are collectively agreed upon and that adversely affect
neighboring apartments. There must be recourse to the legal system, which
ensures that the terms of the agreement—by which those living near each
other attempt to deal with some of the externalities they impose upon each
other and to provide what are “public goods” to the group—are adhered to.

As we have noted, externalities arise when individuals do not have to pay for
the full consequences of their actions. There is excessive fishing in a com-
mon pool because individuals do not have to pay for the right to fish. Fre-
quently, externalities can be dealt with by the appropriate assignment of
property rights. Property rights assign to a particular individual the right to
control some assets and to receive fees for the property’s use.

Consider the problem of oil pools. Oil is usually found in large pools
beneath the ground. To obtain access to a pool, all one needs to do is to
buy enough land to drill a well and equipment for the drilling. The more
oil that one well takes out of the pool, the less there is for others to take.'
The total extra oil obtained as a result of drilling an extra well—the mar-
ginal social benefit—is thus less than the amount obtained by the additional
well. Too many wells will be drilled.

The reason for this is that no one has the property right to the entire
pool of oil. When the oil pool is controlled by a single individual, he has an
incentive to make sure that the correct number of wells is drilled. Since eco-
nomic efficiency is enhanced by having a single firm control the entire
pool, any firm could buy the land over the pool from its present owners (at
what they would have received from selling the oil) and wind up with a
profit. In this view, no outside intervention would be required to ensurc
that an efficient pattern of property rights emerged.

! There is another externality: as oil is removed, the costs of pumping out additional
oil rise, because underground pressure is reduced. Additional wells may actually re-
duce the total amount that will be extracted.
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Even when property rights for a common resource are not assigned to a
single individual, the market may find an efficient way of dealing with the
externality. Owners of oil wells frequently get together to umitize their pro-
duction, thus making it less likely that too many wells will be drilled.? And
fishermen using the same grounds may get together to devise mutually
agreed-upon restrictions to prevent excess fishing.

The assertion that whenever there are externalities, the parties involved
can get together and make some set of arrangements by which the external-

ity is internalized and efficiency is ensured, is referred to as the Coase theo-

rem.3

For instance, when there are smokers and nonsmokers in the same
room, if the loss to the nonsmokers exceeds the gains to the smokers, the
nonsmokers might get together and “bribe” (or, as economists like to say,
“compensate”) the smokers not to smoke. Or say the smokers are in a non-
smoking compartment of a train, and the restriction on smoking (which
can be viewed as an externality imposed on the smokers by the nonsmok-
ers) takes away more from their welfare than the nonsmokers gain. Then
the smokers might get together and “compensate” the nonsmokers in order
to allow themselves to smoke.

Of course, the determination of who compensates whom makes a great
deal of difference to the distributive implications of the externality. Smok-
ers are clearly better off in the regime in which smoking is allowed unless
they are paid not to smoke, compared to the regime in which smoking is
banned unless they compensate nonsmokers.

Even when property rights are not perfectly defined, the legal system can
provide protections against externalities. Our system of common law does
not allow one party to injure another, and “injury” has been interpreted to
include a variety of economic costs imposed on others. Implicitly, courts
have given individuals some property rights—say, in the waters which they
rely upon for fishing. And those injured have increasingly turned to courts
to enforce those property rights.

When the Exxon tanker Valdez spilled oil into Alaska’s Prince William
Sound in 1989, those damaged by the spill—the fishermen whose catch was
diminished, as well as those in the tourist industry who depend on sports
fishermen—successfully sued Exxon. Many Americans believed that by
spoiling one of the relatively pristine environments in the country, the spill
hurt them too. They valued the existence of these natural resources, even if
they did not immediately enjoy the benefits by visiting Alaska; to that extent

% Under unitization, the development of an oil or gas reservoir is put under a single
management, with proceeds distributed according to a formula specified in the uni-
tization agreement. This unitization is not done to reduce competition (it occurs
even among small oil companies who take the price of oil as given, unaffected by
their actions) but to increase efficiency.

% R. H. Coase, “The Problem of Social Cost,” Jowrnal of Law and Economics 3 (1960):
1-44.
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THE EXXON Oil tankers have long been a major source of ocean pollution. The

potential for damage was forcefully brought home with the
VALDEZ OIL grounding of the Exxon Valdez in Alaska’s Prince William Sound in
SPILL March 1989. Nightly pictures on TV depicted graphically the massive

death of wildlife, including sea otters, salmon, birds, and seals. How

long the devastation would last—or whether nature would ever fully
recover—was not clear.

Exxon was made to pay more than $1 billion, most of which was to be
spent on correcting the environmental damage; and the company
claimed to have spent more than $2 billion beyond that in the months
immediately after the spill, trying to limit the extent of damage. Even
so, there was debate over whether the amount paid by Exxon was
adequate: how much should Americans be compensated for the
damage of the spill?

To answer this question, a study was done in which individuals were
asked questions about how much they would be willing to pay to
preserve a natural habitat, such as that which was harmed by the
Valdez spiil. Just as opinion polls, by sampling a thousand individuals,
can provide an accurate forecast about how the entire population will
vote, so too a sample of individuals can provide an accurate estimate
for the value that would be assigned by the entire population. Some
individuals will assign a high value, others a relatively low value, but
these differences will be reflected in the sample. By projecting the
distribution of values in the sample to the entire population, one can
calculate the total value for the nation. In the case of the Valdez oil
spill, the value estimated in this way was about $3 billion. This

methodology for assessing existence values is called contingent
valuation.

the Valdez oil spill had an externality effect upon them too. Courts have rec-
ognized these existence values—in the Valdez case, the State of Alaska, act-
ing as trustee, collected over a billion dollars in compensation.

To reduce the uncertainty about these often imperfectly defined prop-
erty rights, government has tried to clarify them and to specify more pre-
cisely the nature and amount of damages that can be collected. Thus, more
recent legislation and regulation has recognized the importance of exis-
tence values; the government, as “trustec” for the country’s natural re-
sources, has the right to sue for damages, though under current legislation
the amount recovered has to be used for restoration.
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The more fundamental question was how to prevent such disasters, or
more accurately, how to make their occurrence less likely and the
consequences less severe. As long as oil is transported, there is some
risk of a spill, and no one has contemplated a compiete ban on
shipping oil. But shippers may not have the appropriate incentives to
avoid a spill, because they do not bear the full consequences. This is a
particularly severe problem, since many shipping companies are poorly
capitalized, and in the event of an accident they would simply go
bankrupt. Only a company as large and strong as Exxon could pay out
$3 billion; yet almost any large oil tanker could do comparable
damage.

To rectify this problem, Congress passed the Oil Pollution Act of 1990.
This combined a system of incentives with regulations. Vessels had to
be double-hulled, thus reducing the likelihood of spillage.

One criticism that economists have raised is that the funds paid in
compensation for damage, in general, have to be used for cleanups.
This constraint induces an inefficiency. The amount that vessels that
have spills are required to pay should be designed to provide the
corrective incentive to avoid spills. This may be more than the amount
that is appropriately spent on cleanup. For instance, suppose that the
consequences of a spill would be rectified by nature on its own in a
year, and that it would cost an enormous amount to speed up the
restoration process. We still would want to penalize firms that spill,
but we might not want to spend the money to speed the restoration,
since there would be little benefit.

If the arguments asserting that private markets can internalize externalities
are correct, is there any need for government intervention, other than to es-
tablish clear property rights? And if these arguments are correct, why is it
that cooperative agreements have failed to take care of so many externali-
ties?

There are several reasons why government intervention is required.
The first has to do with the public goods problem discussed in Chapter 6.
Many (but far from all) externalities involve the provision of a public good,
such as clean air or clean water: in particular, it may be very costly to ex-
clude anyone from enjoying the benefits of these goods. If nonsmokers get
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PRIVATE SOLUTIONS TO EXTERNALITIES

1 Internalize externality.

2 Assign property rights (Coase theorem).
3 Use the legal system.

together to compensate smokers for not smoking, it pays any individual
nonsmoker to claim that he is almost indifferent to letting others smoke. He
will attempt to be a free rider on the efforts of other nonsmokers to induce
the smokers not to smoke.

The problems of arriving voluntarily at an efficient solution are exacer-
bated by the presence of imperfect information. Smokers will try to per-
suade nonsmokers that they require a lot of compensation to induce them
not to smoke. In any such bargaining situation, one party may risk the possi-
bility of not arriving at a mutually advantageous agreement in order to get
more out of any bargain that might be made.

Problems may arise even in cases where markets are well established.
Consider the problem of an oil pool, the land above which is owned by sev-
eral individuals. Efficiency can be obtained by bringing all the land covering
an oil pool under a single unitized management and control-—called uniti-
zation. However, if all but one of the landowners unitize, it may not pay the
last owner to join. He knows that production on the unitized portion will be
reduced, thus enabling him to increase his production. He will join only if
he receives more than a proportionate share of the revenues. But each

FAILURES OF PRIVATE REMEDIES FOR EXTERNALITIES

¢ Public good (free rider) problems
* Compounded by imperfect information problems

How much does the individual need to be compensated for
externality?

Incentive not to reveal truth

e Transactions costs

» Additional problems with litigation
Uncertainty about outcomes

Differential access




PUBLIC SECTOR SOLUTIONS
TO EXTERNALITIES

small owner may believe he can gain by holding out to be the last to join the
unitization agreement (or to sell to a large firm attempting to purchase all
the small owners). States have therefore found it necessary to pass legisla-
tion requiring unitization.

Another reason for government intervention concerns transactions
costs. The costs of getting individuals together to internalize externalities

-voluntarily is significant. The provision of those organizational services itself

is a public good. Indeed, the government may be looked upon as precisely
the mechanism that individuals have set up to reduce the welfare losses
from externalities.

Transactions costs are a major disadvantage of dealing with externalities
through judicial processes. For many externalities, the losses involved may
simply be too small to justify undertaking litigation. Since those generating
externalities know that litigation is expensive, they may be inclined to gen-
erate their externality just up to the point where it pays the injured party to
sue—giving rise to considerable inefficiencies. One way of partially dealing
with this is to charge anyone shown to have imposed an externality on an-
other a multiple of the estimated value of the damages. But this gives rise to
a countervailing danger of unwarranted lawsuits, with defendants settling
claims simply to avoid the enormous litigation costs.

Uncertainty about the extent of the injury frequently compounds the
problem of transactions costs, and there is also some ambiguity about the
outcome of most suits. If litigation costs are large, the uncertainty acts as a
further deterrent to individuals contemplating using the court system to
deal with externalities.

The high litigation costs and uncertain outcome of the litigation
process imply that there is, in effect, differential access to legal remedies—
poor people may not be able or willing to bear the risks of litigation—a situ-
ation which conflicts with our usual notion of justice in a democracy. Be-
cause the legal system and the other private methods of addressing
externalities so often work so poorly and so inequitably, there has been in-
creasing reliance on public remedies.

PUBLIC SECTOR SOLUTIONS
TO EXTERNALITIES

Public sector solutions to environmental externalities fall into two broad
categories: market-based solutions and direct regulation. Market-based solu-
tions attempt to influence incentives to ensure economically efficient out-
comes. For instance, fines for polluting can be used to present firms with
the true social costs of their actions, thereby diminishing their incentive to
pollute. By contrast, government has used direct regulations to limit exter-
nalities, as in the case of mandatory emissions standards for automobiles.
Before comparing the merits of these different approaches, we should
first dispel the common fallacy which asserts that an individual or firm
should never be allowed to impose a negative externality on others. For ex-
ample, it is sometimes asserted that a firm should never be allowed to pollute
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the air and water. In the view of most economists, such absolutist positions
make no sense. There is indeed a social cost associated with pollution (or
any other negative externality), but the cost is not infinite; it is finite. There
is some amount of money that people would be willing to receive in com-
pensation for having to live in a community with dirtier air or dirtier water.
Thus we need to weigh the costs and benefits associated with pollution con-
trol, just as we need to weigh the costs and benefits associated with any
other economic activity. The problem with the market is not that it results in
pollution; there is, indeed, a socially efficient level of pollution. The prob-
lem rather is that firms fail to take into account the social costs associated
with the externalities they impose—in this case, pollution—and as a result,
the level of pollution is likely to be excessively high. The task of the govern-
ment is to help the private sector achieve the socially efficient level of pollu-
tion, to make individuals and firms act in such a way that they are induced
to take into account the effects of their actions on others.

In the ensuing discussion the focus will be on pollution externalities.

The arguments, however, extend in a straightforward way to other cate-
gories of externalities.

Even when markets themselves do not lead to efficient resource alloca-
tions—as when there are externalities—economists tend to believe that
marketlike mechanisms can be used to ensure efficient behavior. Market-
based solutions to environmental externalities take three forms: fines and

taxes, subsidies for pollution abatement, and marketable permits. We now
consider each of these solutions in turn.

FINES AND TAXES The simplest form of market-based solution involves levy-
ing fees or taxes in proportion to the amount of pollution emitted. In gen-
eral, whenever there is an externality, there is a difference between the so-
cial cost and the private cost, and between the social benefit and private
benefit. A properly calculated fine or tax presents the individual or firm
with the true social costs and benefits of its actions. Fines of this sort—de-
signed to make marginal private costs equal marginal social costs, and mar-
ginal private benefits equal to marginal social benefits—are called correc-
tive taxes, or sometimes Pigouvian taxes, after A. C. Pigou, a great English
economist of the first half of the twentieth century.!

Consider the example, discussed earlier, of steel producers polluting
the air. We showed that because firms were concerned only with private
marginal costs, not the social marginal costs (the two differing by the mar-
ginal costs of pollution), output of steel would be excessive. By charging
each firm an amount equal to the marginal cost of pollution, the marginal
private costs and marginal social costs are equated. In Figure 9.3 we have as-
sumed that the amount of pollution is proportional to the level of outpu,
and the marginal cost of each unit of pollution is fixed; hence by imposing

* Pigou argued persuasively for the use of corrective taxes in his book, The Economics
of Welfare (London: Macmillan, 1918).
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FIGURE 9.3
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Market Equilibrium With and Without Fines In the absence of a tax on
poliution, firms will set price equal to marginal private cost. There will be
excessive production (Q,,). By setting a tax equal to the marginal pollution
cost, efficiency is obtained.

a fixed charge per unit of output, equal to the marginal social cost of pollu-
tion, each firm will be induced to produce the socially efficient level of out-
put. In the figure, the distance EA represents the pollution tax per unit out-
put, and the area EABC represents the total pollution taxes paid.

Firms can reduce pollution by producing less, or by changing produc-
tion methods. Changes in production methods may entail direct expendi-
tures for pollution control devices, or changes in the input mixes and other
alterations in the production process. Fines related directly to the amount
of pollution ensure that firms will undertake the pollution abatement in the
least costly—most efficient—manner possible. Assume that there is a given,
known marginal social cost imposed on others by each unit of pollution
(measured, say, by the number of particles added to the air per unit of
time). It is costly to reduce pollution; and we assume that at any given level
of production, it costs more to reduce pollution more. In other words, the
marginal cost of pollution control is rising. This is depicted in Figure 9.4,
where we measure along the horizontal axis the reduction in pollution (from
what it would be if the firm spent nothing on pollution abatement). Effi-
ciency requires that the marginal social benefits associated with further pol-
lution abatement expenditures just equal the marginal social costs, point P*
in the diagram. If the firm is charged a fine, f*, equal to the marginal social
cost of pollution, the firm will undertake the efficient level of expenditure
on pollution abatement.

SUBSIDIZING POLLUTION ABATEMENT Since a firm is likely to receive a negligi-
ble direct benefit from pollution abatement (most of the benefits accruing
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DOUBLE

DIVIDEND

FIGURE 9.4

Some have argued that there is a double dividend from imposing
taxes (or fines) on pollution. Not only does it discourage pollution, it
raises revenue, so that the government has 1o rely less on distorting
taxes. Those who believe that the tax system is distorting- with taxes
on capital discouraging savings and taxes on labor discouraging

to those who live in the vicinity of the plant), absent a fine on pollution, it
has little incentive to spend money on pollution abatement. There is, from
a social point of view, too little expenditure on pollution abatement. Rather
than taxing pollution, the government could subsiclize pollution abaternent
expenditures. By providing a subsidy equal to the difference between the
marginal social benefit of pollution abatement and the firm’s marginal pri-
vate benefit, the efficient level of pollution abatement expenditures can be

attained. This is illustrated in Figure 9.5. (Note that the marginal cost ol
pollution depicted in Figure 9.4 is directly related to the marginal benefit of

pollution abatement depicted in Figure 9.5. While in Figure 9.4 we assumed
a fixed marginal social cost of pollution, and hence a fixed marginal social
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Efficient Control of Pollution The efficient level of pollution can be attained
either by charging firms a fine of f* per unit of pollution (say, measured by
the number of particles added to the air) or by imposing a regulation that
firms have a pollution abatement level P*.
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FIGURE 9.5

benefit from pollution abatement, in Figure 9.5, as polluton decreases, the
marginal social benetit from further pollution abatement decreases. Simi-
larly, in Figure 9.4 we have sssumed rising costs of pollution abaterent,
while in Figure 9.5 marginal cosis are consmnt. Either case may hold in a
real sitvation.)
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FIGURE 9.6
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Market Equilibrium with Pollution Abatement Subsidies Even after the
pollution abatement subsidy, the equilibrium level of output of steel is still
inefficient; the firm fails to take into account the extra costs of public
subsidies for pollution abatement associated with increased output of steel
as well as the marginal social cost of any remaining pollution.
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Figure 9.6). But it also reduces the marginal private costs. There is still ar:
excessive level of production of steel, as illustrated by point Q, in Figure
9.6.° Q,, is the output before subsidy, which is markedly greater than Q, the
efficient level of output with the subsidy. A well-designed subsidy lowers the
total marginal social cost of production—there is less pollution, and though
there is a cost of the abatement subsidy (including the distortions arising
from the taxes required to raise the revenues to finance it), the benefits
from the lower pollution exceed these costs; hence the optimal level of out-
put with the subsidy is greater than the optimal level of output when firms
have no incentives to reduce pollution. Thus, Q ,is greater than Q,. On the
other hand, if the pollution abatement equipment confers some ancillary
benefits to the firm, it may simultaneously reduce the firm’s marginal pri-
vate costs of production, as indicated by the light gray line. Thus, the firm’s
output level also increases, from Q,, to Q.. Since, however, the main bene-
fits of the pollution abatement equipment are to reduce pollution, presurs-
ably the distortion—the magnitude of the excess production—is reduced.
The reason why polluters prefer subsidies for pollution abatement over
fines is clear: profits are higher under the former system than under the lal-

3 If the level of pollution of a firm cannot be directly monitored, a desirable policy
would entail a subsidy for expenditures on pollution abatement combined with a tax

on output. The tax on output (if set at the appropriate rate) reduces the level of out-
put to the socially efficient level.
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ter. The distributional consequences are not limited to the polluting firms
and their shareholders. Because output will be smaller under the system of
fines, prices will be higher, and consumers of the polluting firm’s products
will be worse off. On the other hand, those who have to pay the taxes to fi-
nance the subsidies for pollution abatement are clearly better off under the
system of fines. It should be emphasized, however, that the choice between
subsidies and fines is not just a distribution issue. As we have seen, under
the pollution abatement subsidy scheme, producers do not face the true so-
cial cost of their production; there is an inefficiency. By contrast, with an ap-
propriately designed system of fines, producers do face the true social costs.

MARKETABLE PERMITS An increasingly popular market-based solution involves
marketable permits. These limit the amount of pollution that any firm can
emit. For instance, each firm may be allowed to emit 90 percent of the amount
it emitted last year. Thus, a firm is granted a permit to emit so many units of
pollutants. Since what the government cares about is the total amount of emis-
sion reduction, it allows firms to trade permits. A company that cuts its emis-
sions in half could sell some of its permits to another company that wants to
expand production (and hence increase its emission of pollutants).

Under this system, firms will be willing to sell permits so long as the
market price of the permit is greater than the marginal cost of reducing pol-
lution, and firms will be willing to buy permits so long as the marginal cost
of reducing pollution is greater than the market price of the permit. Thus,
in equilibrium, each firm will reduce pollution to a level such that the mar-
ginal cost of pollution reduction is equal to the market price of the permit.
Like fines, marketable permits use the market mechanism to ensure eco-
nomic efficiency in the reduction of pollution: the marginal cost of reduc-
ing pollution is the same for every firm.

However, marketable permits have one advantage over fines. With fines,
the government may not be sure about the level of emissions that firms will
choose to produce. If the pollution level is too high, it will have to increase
the fines. Finding the right “price” may take a long time.

If the government believes it knows the right quantity, the amount to
which pollution should be restricted,’ then tradable permits are a way of
using the market mechanism without bearing the risk of excessive pollution.

There are two problems with tradable permits. The first is making the
initial assignments. While the system of assigning firms a fraction of their
current levels of pollution might at first glance seem reasonable, it causes a
major equity problem: “good” firms which have spent large amounts on pol-
lution control are given fewer permits, and, if they have already installed
state-of-the-art technology, will have a harder time reducing pollution. An
alternative system bases permits simply on the level of production. This sys-
tem is basically the one used when tradable permits were introduced to con-
trol acid rain. When Los Angeles introduced tradable permits in 1994, its

5 That is, if it knows, for instance, the amount of pollution which the system can ab-
sorb without posing a serious threat to health.
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assignments took into account both the levels of output and pollution and
the state of the firm’s current technology.

The second problem is more subtle. Tradable permits work well only
where the location of the pollutant makes no difference. In many situations,
this is not the case. Thus, air pollution is much more serious near large
cities. Moreover, with prevailing winds blowing from west to east, pollution
along the East Coast may be little problem, since most of it gets blown im-
mediately out to sea; but pollution in the Midwest may have adverse effects
on all the eastern states. The marketable permits that were introduced to
control acid rain did not fully take this problem into account.

Most economists believe that market-based solutions provide the most
promise for curbing environmental externalities, but government tradition-
ally has relied upon direct regulation. It has set emission standards for auto-
mobiles; put forth detailed regulations relating to the disposal of toxic
chemicals; outlawed smoking on domestic airline flights; imposed laws re-
quiring oil companies with wells in the same oil pool to unitize their pro-
duction; imposed restrictions on fishing and hunting to reduce the ineffi-
ciencies associated with excessive utilization of these common resources.
These examples illustrate the myriad forms that regulation may take.

Advocates of regulations argue that they provide greater certainty: if
firms are prohibited from emitting more than a given level of pollution into
the water, then one knows the maximum level of pollution; with fines, the
level of pollution depends on the costs of reducing the pollution level. But
advocates of fines argue that one can easily adjust fines to induce firms to
lower pollution to the desired level. And marketable permits provide a
market-based way to attain efficient pollution reduction and certainty of out-
come. Indeed, a major criticism of regulations is that they do not reduce
pollution in the most efficient way: different firms may face different mar-
ginal costs of further pollution abatement. And regulations typically provide
littde or no incentive for firms to reduce pollution below the standard that
has been set, regardless of how low the cost of doing so.

" In the case of pollution, we should distinguish between two important
classes of regulations. Recall that the market-based mechanisms discussed
earlier focus on the amount of pollution; to pollute more, a firm must pay
more in fines or buy more permits. This is a performance-based system,
since the government only cares about the final outcome—how much pollu-
tion is produced. There are many performance-based regulations, such as
regulations on automobile emissions, that also focus on the final outcome.
However, much of pollution regulation has focused on standards, practices,
and inputs, rather than performance. For instance, the government may
prohibit the use of certain grades of coal, or it may require firms to employ
scrubbers and other pollution abatement devices, or to construct smoke-
stacks to specific heights. These are called input regulations. Market-based
mechanisms may also focus on inputs and practices in this way; for example,

a tax may be levied on high-sulfur coal, rather than on the pollution
emitted.
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Where feasible, it is preferable to focus on performance, either for reg-
ulations or for market-based mechanisms. The one argument for focusing
on inputs and practices is that they may be more easily monitored. Thus, it
may be difficult to measure the amount of pollution coming out of a smoke-
stack, but it is certain that if scrubbers (devices that reduce the amount of
sulfur being emitted by a coal-burning electric power plant) are used, the
amount being emitted will be less than if scrubbers are not used.

While there may be good reasons for these policies, in some cases poli-
tics rather than policy has dominated the decision. In the case of coal, had a
performance-based standard been used, eastern coal producers would have
been disadvantaged relative to western coal producers, because eastern coal
contains more sulfur. To attain the same level of sulfur, firms using eastern
coal would have had to use scrubbers, while those using western coal would
not. Eastern coal producers successfully lobbied for the universal imposition

of the requirement to use scrubbers.

One of the reasons for performance-based regulation (as opposed to input
standards) and pollution-based taxes (as opposed, say, to subsidies for par-
ticular forms of abatement equipment) is that they directly address what is
of concern—the level of pollution—and they may induce innovations, such
as new ways of producing that generate less pollution or new techniques for
abating pollution at lower costs. Although today, the level of pollution can-
not be directly measured, a well-designed regulatory framework, focusing
on performance, may be able to provide incentives for innovations enhanc-
ing the ability to monitor.

There has been considerable controversy over the best way to stimulate
innovation and about the scope for innovation. Some environmentalists are
less convinced than economists of the power of normal economic forces.
Many believe that industry needs to be forced to innovate. Thus, by imposing
extremely stringent standards—for instance, that cars get at least 40 miles
per gallon—they will force industry to develop a product meeting these
standards. Implicitly, they believe that the benefits of the innovation would
outweigh the costs, but that the incentives that could be provided by the
price system—charging car companies taxes in proportion to the amount of
pollution—simply do not suffice to warrant their attention on this area.

In practice, the success of this strategy has been mixed. In some cases,
rather than inducing innovation, stringent regulations have induced litiga-
tion: it may appear cheaper to a firm to try to persuade a court that the reg-
ulation is unreasonable than to spend the money to meet the standards im-
posed by the regulation. In some cases, firms have played a game of
chicken, gambling that if they fail to meet the standards, the government
will not shut them down, for fear of a political backlash from workers who
are put out of a job. But in some cases, industry unity has been broken by an
innovative firm that showed that the standards are indeed attainable. For in-
stance, Honda developed an automobile engine in the 1970s (introduced
with the 1976 Honda Accord) that readily met the efficiency standards—
miles per gallon—imposed by the U.S. government. This put the government
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in an awkward position, for if it strictly enforced the regulations, U.S. firms
would be put at a disadvantage relative to the foreign competitor.

Environmentalists who doubt the effectiveness of market incentives by
themselves in inducing innovation often point to the large gap between best
practices—which often seem to be the most cost-effective practices—and
what actually occurs. They point out, for instance, that there are energy-
efficient lightbulbs which more than pay for their higher costs in terms of
reduced usage costs. They argue that there are win-win regulations, where
efficiency is enhanced at the same time that environmental costs, especially
those associated with the use of energy, are reduced. Most economists have
been skeptical. They argue, for instance, that the reason why energy-
efficient lightbulbs are more prevalent in Japan than in the United States is
simply that the price of electricity is higher there. In between these two
camps are those who argue that there are information barriers and other
types of barriers to the adoption of these cost-efficient energy-saving tech-
nologies, and that the government can help promote the diffusion of these
technologies by disseminating information; typically, however, they believe
that the gains to be had are likely to be modest and slow. Today, labels on
many electric products identify energy usage and costs, helping buyers
make more intelligent decisions about lifetime costs of different products.
Slight modifications in construction practices—the color of roof shingles or
the planting of trees—can have a noticeable effect on energy consumption.

Critics of approaches focusing on inputs rather than performance
argue that such approaches not only are not efficient, but stifle innovation
and push it in the wrong direction. Rather than seeking the most effective
way of reducing emissions from coal-burning power plants, research is fo-
cused on making a cheaper scrubber. Moreover, research directed at im-
proving the ability to monitor outputs accurately—thus reducing the neces-
sity of relying on input regulations—is not encouraged.

In some areas, governments have been experimenting with another ap-
proach, focusing on public pressure rather than the heavy hand of govern-
ment. Government’s role would be limited to requiring firms to disclose, for
instance, the potentially cancer-inducing chemicals that they discharge into
the water or emit into the air. Government would not even comment on the
extent of scientific evidence concerning the impact of the chemicals on hu-
mans. Critics of this approach often argue that the costs of such information
disclosures can be high; but their real concern is that government would be
encouraging a scare campaign. Most people would simply assume that if a
chemical is listed as dangerous, it must be dangerous—or in any case, why
risk it? People in the neighborhood would put enormous pressure on the
firm to eliminate the chemical, without any assessment of the costs or bene-
fits of doing so. There could be enormous adverse economic effects. Partic-
ularly troubling is the evidence of one study by the Environmental Protec-
tion Agency which showed the magnitude of popular misconceptions about
environmental risks. Scientists and nonscientists were asked to rank a num-
ber of different potential environmental health hazards, and there was little
correlation between the two. Among the risks rated most highly by the non-
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COMPENSATION AND
DISTRIBUTION

scientists were several that were ranked at the bottom by the scientists, and
vice versa.

So far most of our discussion has focused on the efficiency of alternative ways
of controlling pollution (externalities). But much of the debate is about dis-
tribution—who bears the costs. Different systems of controlling pollution
may have markedly different distributive consequences. Subsidies for pollu-
tion abatement equipment may result in a less efficient resource allocation

ASSESSING ALTERNATIVE APPROACHES TO
CONTROLLING EXTERNALITIES

Performance-based versus input-based
e Performance-based is more efficient when performance can be
measured.
¢ Costs of monitoring inputs may be lower.

Regulation versus fines
¢ Fines related to costs of pollution provide appropriate incentives.
¢ But there may be greater uncertainty about the actual level of
pollution.
* Regulations provide greater certainty, strong incentives to meet
the regulatory standards, but no incentive to reduce pollution
below the standard, regardless of how low the cost is to do so.
Marketable permits versus fines
¢ Both can result in efficient reductions in pollution levels.
e Marketable permits provide greater certainty about the level of
pollution.
¢ Marketable permit systems face difficult problems in allocating
initial permit rights.
¢ There are further problems if the costs of pollution depend on
where it occurs.
Subsidies for pollution reductions versus fines for pollution
® Both can induce reductions in pollution levels and even achieve
efficient leveis of pollution abatement. But the level of production
of the pollution-inducing industry will be too high, since the firm

will not take into account full costs—including costs of pollution
abatement. Firms prefer pollution abatement subsidies.
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than a system of fines for polluting; but firms will clearly prefer subsidies.
Greater efficiency means that in principle, the overall gains to society from
using the more efficient system are such that the gainers could compensate
the losers. Why then do governments so often resort to inefficient systems,
like abatement subsidies? The reason is that the compensation is typically
not paid. Partly this is because it is often difficult to measure the gains and
losses to each individual—the information required to implement the de-
sired compensations is simply not available. And partly it is because those
who benefit from the inefficient system are more politically organized. The
losers from a system of fines are clear—both the owners of the polluting
firms, who see their profits decreased, and the consumers of their products,
who see their prices increased. The gainers are more dispersed—all the tax-
payers who bear the burden of the taxes used to pay the subsidies, and all
the consumers of all the other products who might see their prices rise
slightly as production shifts slightly toward the subsidized industry. As is so
often the case, the losers are much easier to identify than the gainers; thus,
it is much easier for the losers to get together and use the political process

to argue for a system which, while inefficient, makes them bear less of the
cost of reducing pollution.

PROTECTING THE ENVIRONMENT: THE
ROLE OF GOVERNNMENT IN PRACTICE

We now look more closely at the actual policies that the government under-
takes to protect the environment. For convenience, we divide them into
three categories: those directed primarily at air, at water, and at land. There
are, of course, important interactions between these pieces of our environ-
ment, so that several of the policies affect two or more of these categories.

The air we breathe has been taken for granted since the beginning of time,
but by the middle of the twentieth century this was no longer possible in
many major cities. London became famous for its peasoup fog generated
by pollution; Los Angeles for its life-threatening smog; Gary and Pittsburgh
for their brilliant red overcast skies, a product of the steel mills upon which
those cities’ economy depended. People with weak respiratory systems knew
the dangers of living in these cities, but the fact that all individuals faced
greater health risks was recognized only slowly.

There are several aspects of the nation’s attempt to control air pollu-
tion. Two have been marked by considerable success; over a third one, there
is heated controversy; and in the fourth, progress remains slight.

The most marked success is associated with ozone depletion and chlo-
rofluorocarbons.

OZONE DEPLETION The Earth’s atmosphere has a thin layer of ozone, which
shields us from harmful solar radiation. In the late 1980s it became clear
that a hole was appearing in the ozone layer over Antarctica, and that the
cause of the hole was chlorofluorocarbons (CFCs). The nations of the world
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responded in 1990 with a treaty signed in Montreal, Canada. This treaty, the
Montreal Protocol, required the production and consumption levels of
CFGCs to be cut in half by 1999. Signatories to the agreement have consis-
tently met targets, although illicit trade in CFCs—called CFC smuggling—
has become a growing concern.

ACID RAIN The control of sulfur dioxide, which gives rise to acid rain, and
which is emitted especially by coal-burning power plants, is another success
story. In the 1970s, we became aware that the leaves on the trees in many of
our forests were turning yellow and many of our lakes seemed to be devoid
of fish. The Acid Precipitation Act of 1980 and the Clean Air Act Amend-
ments of 1990 began a program to control these emissions. A program of
tradable permits was introduced, and these are estimated to have signifi-
cantly reduced the overall cost of bringing down the level of pollution. A
system of tradable permits for nitrogen oxide—another pollutant—is now
on the drawing board.

CLEAN AIR ACT The Clean Air Act, including its 1990 amendments, while
having brought great benefits in terms of reduced pollution, has become
the subject of considerable controversy. In 1997, Carol Browner, administra-
tor of the Environmental Protection Agency, proposed tightening signifi-
cantly the standards for particulates in the air. These particulates do have
adverse health consequences—both to asthmatic children (a number of
whom are forced to have brief periods of hospitalization as a result) and to
the very elderly, some of whom may actually die. The large increase in the
rate of incidence of asthma, and the especially high rates in poor neighbor-
hoods, have reinforced concerns about these particulates. The controversy
concerns the cold calculations of costs and benefits, the costs of reducing
the level of particulates versus the health benefits. As hard as it is to quantify
these benefits, there are standard procedures by which this is done; such
calculations are made routinely in evaluating how much to spend to make a
safer highway, a safer car, or a safer airplane. These changes can result in a
slightly smaller probability of an accident—from which one can calculate,
on average, how many lives will be saved. The government has to have a sys-
tematic way of deciding whether the benefits exceed the costs, and to do so,
it places a value on life—in the range of two to eight million dollars. By
most accounts, the costs of the proposed particulate standards far exceed
the benefits—though the law itself did not allow such a cost-benefit calcula-
tion to be made (a major criticism of the law from the perspective of most
economists). Caught between pressure from the business community and
the environmentalists, the Clinton administration at first vacillated, but fi-
nally came down in support of the stronger regulations. It will take years to
see whether the dire economic consequences forecast by businesses will be

realized.

GLOBAL WARMING The one area in which little progress has been made is
global warming and greenhouse gases. The burning of carbon—coal, gas,
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and oil—adds carbon dioxide to the atmosphere. The current level of con-
centration of carbon dioxide is substantially greater than it was at the begin-
ning of the industrial revolution, and it continues to grow. To many, this is a
risky experiment with our planet Earth. Moreover, climate scientists believe
that this increased carbon dioxide is leading to a warming of the planet (the
carbon dioxide leads to what is called a “greenhouse” effect, with energy
from the sun being trapped inside the Earth’s atmosphere) and to a rise in
the sea level. There will be some severe adverse effects from this warming,
especially on the tropics, and the increase in sea level will obviously have ad-
verse effects on low-lying islands and countries, such as Bangladesh and the
Netherlands. Other predicted effects include an increase in the variability
of weather. While there is clear evidence for the increase in greenhouse
gases, and there is a general (but not universal) consensus on the long-run
effects, there is more controversy over whether the effects are already being
felt. There is evidence, for instance, of a marked increase in losses from
weather—far greater than the increased losses from nonweather events
such as earthquakes. And there is some disagreement among economists
about the magnitude of the overall costs—with some countries in cold cli-
mates actually benefiting.

Faced by the mounting scientific evidence concerning the long-run ef-
fects, in a convention (treaty) signed in Rio de Janeiro in 1992 the devel-
oped countries committed themselves to reducing their level of emissions to
1990 levels by the year 2000. The developing countries argued that the
whole problem had been caused by the profligacy of the advanced coun-
tries, that their own contributions to the greenhouse gases were relatively
small, and that they were too poor to devote much of their resources to re-
ducing their emissions below the level which economics dictated.

In 1997, the countries of the world met again, in Kyoto, Japan, to assess
their progress and to make plans for the future. The progress had been lim-
ited. Few countries were on track to meeting their targets. The less devei-
oped countries were no more willing to make commitments than before.
but now it had become increasingly clear that within a short period of time,
the greenhouse gas contributions of these countries, especially China and
India, would in total exceed those of the advanced countries—though not
on a per capita basis. The developed countries made binding commitments
for the future; but the less developed countries saw no reason to accept
commitments that allowed the United States a far higher level of per capita
emissions. While the developed countries nontheless accepted binding
commitments upon themselves, the treaty provided no enforcement mecha-
nism. To reduce the overall costs, the countries agreed at Kyoto to explore
more market-based mechanisms—tradable permits and a variant called “the
clean development mechanism” or joint implementation. (Since one coun-
try would “buy” the greenhouse gas reduction from another, in effect pay-
ing for it, they could be thought of as “jointly” implementing the green-
house gas reduction.) Some critics suggested that the United States was
advocating joint implementation not out of a commitment to economic effi-
ciency, but because it could not or would not take measures that would re-
duce greenhouse gases within its own borders.



TABLE 9.1
Gasoline Taxes
across the World

TAX PER LITRE IN U.S. DOLLARS

France 87
Germany 67
Italy .81
Spain .54
United Kingdom .99
Japan 42
Canada .19
United States .10

SOURCE: International Energy Agency Monthly Oil Report, June 1998, Table 9, accessed at
http://www.iea.org/oil.htm on August 10, 1998.

WATER

The United States was caught in a bind. Though the Clinton adminis-
tration was committed to reducing greenhouse gases, the easiest and most
cost-effective way of reducing emissions would be a carbon or energy tax.
The administration had proposed such a tax in 1993, only to have it
adamantly opposed by the powerful gas, coal, and oil interests, and soundly
defeated. As it is, gasoline taxes in the United States are markedly lower
than in Europe and most other industrialized countries, as shown in Table

917

The debate over clean air today centers not around whether pollution
should be controlled, but rather how and at what levels. Likewise, in the
case of water there is consensus that the controls that haye been put in
place for drinking water make sense, but controversy remains over the bene-
fits relative to costs of stringent regulations attempting to reduce pollution
in streams and rivers. Much of today’s water pollution comes not from facto-
ries, which can be more easily controlled, but from difficult-to-control
sources such as runoff from farms. Controlling such pollution would re-
quire controlling the use of fertilizers and pesticides. And while price mech-
anisms (taxes) might discourage the use of fertilizers and pesticides, it
would be virtually impossible to differentiate between usages which con-
tribute to pollution and usages which do not. Moreover, there is controversy
over some of the benefits. How worried should we be about the pollution of
groundwater that will almost surely never be used for drinking and that is
unlikely to seep into wells or springs? Some environmentalists believe that
we should never spoil a part of our natural heritage; keeping groundwater
clean has nothing to do with the use to which groundwater might be put.
Others take a very risk-averse stance: how can we be sure that the groundwater

7 As this book goes to press, the Kyoto convention has not been ratified by the
United States, and Congress remains firmly opposed so long as the developing coun-
tries do not make commitments that go well beyond what they currently are willing

to make.
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TOXIC WASTES

will never be used for drinking? Controversy over these issues has prevented
the reauthorization of the Clean Water Act in recent years.

Newspapers have presented graphic stories of rivers, canals, and land that
chemical companies have turned into toxic waste sites, subjecting those who
come into contact with them on a regular basis to increased risk of cancer.
Americans had nightmares about discovering that their homes had been
built over toxic waste sites. In response, in 1980 Congress passed a law,
called Superfund after the fund it established (based partially on a tax on
chemical companies), to help clean up these sites. But the law was badly de-
signed. It was based on the principle that those who contributed to the pol-
lution should pay for its cleanup; but it provided that anyone who had con-
tributed at all to the particular site was liable for the entire cleanup costs.
This enabled the government to go after large corporations—those with
“deep pockets"—forcing them to pay for the cleanup and letting them sue
the other polluters to recover their shares. (This is called the system of joint
and several liability.) And it provided for perpetual liability: even after the
site was cleaned up, it was always possible that on the site another chemical
with adverse effects would be discovered—the guilty party never got com-
plete freedom. To make matters worse, the polluters’ insurance companies
argued that their general liability policies did not cover pollution other
than that which originated as a result of an accident. In several states the
courts supported the insurance companies, while in other states, the courts
said that the insurance companies were liable. The upshot was litigation: be-
tween the government and the polluters, between the different polluters,
and between the polluters and their insurance companies. The lawyers
made out like bandits, but the toxic wastes did not get cleaned up. Over 70
percent of insurance company expenditures went to legal fees, and more
than a quarter of what the polluters spent went to lawyers. Worse still, prop-
erty owners had a new nightmare to worry about: that toxic waste would be
discovered on their property that might not hurt their health but would def-
initely hurt their pocketbook. They would be responsible for cleaning it up,
and the EPA often set standards where the costs simply could not be justi-
fied by the benefits. In some places, the result was “gridlock” in the land
market: no one would buy potentially polluted sites, which hampered ef-
forts to redevelop inner-city areas. Banks would not make loans, lest they
wind up holding the property (and being responsible for the cleanup) in
case of a default. America’s landscape was scarred with such “brownfields”
(as they came to be called), and America’s firms had to get out to find
green fields to build their new factories. A law intended to preserve and pro-
tect the land had led to opposite results.

Thirteen years after the bill had passed, only one out of seven major
sites that had been identified had been cleaned up. Four years later, the ad-
ministration was claiming that two-thirds of the sites had been, or were on
the way to being, cleaned up. But even if these statistics prove accurate, the
other problems—such as the brownfields and the inequities associated with
joint and severa] liability—persisted. While there was universal agreement
that reforms were needed, the differing perspectives of environmentalists,
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ENDANGERED SPECIES

insurance companies, and polluters made resolution of these problems diffi-
cult. There were conflicts about both the standards of cleanup and about
who should pay. While forcing those who pollute to pay provides strong in-
centives not to pollute, there was controversy over whether it was right to
force people to pay for actions that were not illegal at the time they oc
curred, and whose consequences might not even have been apparent. In-
deed, the worst effects of the powerful chemicals that dry cleaners had used
was probably not on the land onto which some of these chemicals spilled,
but on the owners and workers who spent their lives working in these clean-
ing plants, unaware of the health effects. They had already paid a high
price—and given the competitive nature of the industry, the benefits of their
using the chemicals were received by their customers: had they been re-
quired to dispose of the chemicals in another way, they would have done so
and passed the costs on to their customers. And in any event, in many cases
it was not the polluter who would actually pay, but their insurance compa-
nies—thus undermining the moral argument that polluters should pay.

By the spring of 1994, the Clinton administration had managed to get
the various parties together on a compromise bill; but while the bill re-
ceived bipartisan support in the House committee which had to approve it,
as the November 1994 election approached, politics took over. And after
the election, the business groups hoped for a better deal and abandoned
support for the compromise. The stalemate persisted, and as this book goes
to press, no reform bill has been passed.

There has been concern not ouly to protect the environment from pollu-
tion, but also to preserve it. As populations expand, they crowd out nature.
Throughout the world, a multitude of species are threatened with extinc-
tion. At the global level, international treaties have been signed to combat
these threats; 1992 was marked ot only by a treaty on global warming, but
also by a treaty intended to preserve the world’'s biodiversity—plants as well
as animals. Particularly powertul in this debate was the recognition that
within this diverse biological heritage might lie cures for a myriad of dis-
eases. Other international treaties are directed at preventing the extinction
of whales, trade in ivory (which might encourage the extinction of ele-
phants) and in rhinoceros homn (highly valued in certain parts of the world
for its alleged powers in enhancing sexual potency).

The United States in 1973 passed the Endangered Species Act. The
legislation has been highly controversial because of its potentially strong
economic impact. For instance, logging in large parts of Washington and
Oregon was halted because of a concern over the destruction of the habitat
of the spotted owl, an endangered species; and in Texas, development of
areas near Austin was haited over tear of destroying the habitat of some en-
dangered species of spiders.

Critics argue that the preservagon of these species is a public good, but
a public good which owners of these pardcular parcels of land are made to
pay for. If the public wants these species to be preserved, it should buy the
land. Prohibiting owners from developing the Jand is almost tantamount to
seizing it. Indeed, many argue that any restricions on usage represent a
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“taking” of property; and just as the government cannot simply take away
your property without compensation, it should not be allowed to take away
the uses to which you can put your property without compensation. There is
a fundamental difference between laws which stop a person from imposing
an externality on others, and laws which require a person to provide a pub-
lic good (the protection of an endangered species) to others.

Supporters of the endangered species legislation, even when they rec-
ognize these arguments, say that there simply isn’t enough money available
to provide owners compensation; the choice is a pragmatic one—allow the
species to become extinct, or impose these mandates on property owners.
Besides, the longer the law is on the books, the less these arguments on
“takings” become relevant; those who buy property know that their use may
be encumbered by the Endangered Species Act, and this is reflected in the
price which they pay upon purchase. The cost was effectively borne by the
owners of the land at the time the law was enacted; if anyone should be
compensated, it is the former owners, not the current ones.

While the specifics of environmental legislation—how best to improve
the environment and how high to set the standards—are likely to remain
contentious, there is a growing consensus on a set of general principles:
The environment is of critical importance; markets alone will not provide
efficient outcomes because of important externalities; some form of govern-

ment action is required; and when possible, interventions should be perfor-
mance based and market oriented.

REVIEW AND PRACTICE

SUMMARY

240

1 Externalities are actions of an individual or firm that have an effect on
another individual or firm for which the latter does not pay or is not paid.

2 Sometimes economic efficiency can be attained without resort to
government intervention: a) By establishing sufficiently large economic
organizations, the externalities can be internalized. b) By establishing clear
property rights, private parties can bargain toward an efficient solution, as

suggested by Coase. c) By using the legal system, imposers of externalities
can be forced to compensate victims.

3 There are important limitations to each of these private remedies. For
instance, public goods problems and transactions costs impede efficient
bargaining solutions in the manner suggested by Coase. These failures

necessitate a greater role for government in remedying the problems of
externalities.

4 There are four methods by which the government has attempted to
induce individuals and firms to act in a socially efficient manner: fines and
taxes, subsidies, tradable permits, and regulation.

5 When there is good information about the marginal social cost of the
externality (as with pollution), and the fines can be adjusted to reflect



REVIEW AND PRACTICE

those costs, then a fine system can attain a Pareto efficient outcome.
Subsidies to pollution abatement, while enabling the efficient level of
pollution abatement to be attained, will result in excessive production of
the pollution-generating commodity. In principle, the gainers under the
fine system could more than compensate the losers, but in practice these
compensations are seldom made. Thus, the choice of the system for
controlling externalities has important distributional consequences.

6 Tradable permits can also result in efficient pollution abatement.

7 Regulations focusing on inputs or standards are likely to result in
inefficiency.

8 The Clean Air Act has greatly reduced the level of pollution in the air.
There is increasing concern about greenhouse gas emissions, which may
lead to global warming.

9 The Clean Water Act has greatly reduced water pollution. Controversy
remains over whether standards are excessively stringent, so that at the
margin, costs exceed benefits.

10 The Superfund program, which is intended to clean up toxic waste sites,
faces several problems, including excessive litigation costs and slow
cleanups. Remedies include reforms in the legal system and the cleanup
standards, and must address the problem of who should bear the costs of
cleanup.

11 There has been increasing interest in preserving biodiversity, protecting
endangered species. There is concern, however, that restrictions on land
usage required to protect endangered species constitute an unfair “taking”
of property.

¥EY CONCEPTS Externalities Coase theorem
Common resource problems Corrective taxes
Internalizing externalities Superfund
Property rights
QUESTIONS 1 Make a list of the positive and negative externalities that you generate

AND PROBLEMS

or that affect you. For each, discuss the advantages and disadvantages of
each of the remedies discussed in the text.

2 An important class of externalities to which attention has recently been
directed is called information externalities. The information produced by one
individual or firm generates benefits for others. The success of an oil well
on one tract of land increases the likelihood of oil’s being found on an
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adjacent tract, and hence increases the value of that tract. Can you think of
other examples of information externalities? What are the likely
consequences of information externalities for the efficiency of resource
allocations? Discuss the possibilities of private market solutions to these
problems.

3 Explain why subsidies for pollution abatement equipment, even if they
result in an efficient level of pollution abatement, will not result in an
efficient resource allocation.

4 Assume that there is uncertainty about the value of pollution control (as
a result, for instance, of uncertainty about the costs of pollution). Draw two
different “demand curves” (or benefit curves) for pollution, showing the
marginal benefit of reducing pollution by one unit more decreasing as the
level of pollution reduction increases. Assume that the marginal cost of
pollution abatement increases as the level of pollution abatement increases.

a Assume the government can regulate the amount of pollution contro!
afterit knows what the benefits are. Show what the level of pollution
control will be in each situation.

b Assume the government can impose a tax on pollution after it knows
what the benefits are. Show what the level of tax (or fine) will be in
each situation. Is there any difference between regulations and fines
in these circumstances?

¢ Now assume that the government must set the level of allowable
pollution before it knows what the benefits are. How will it set the
level of allowable pollution? (Hint: there is a deadweight loss from
allowing too much pollution if it turns out the benefits of pollution
reduction are high, and from being too restrictive if it turns out the
benefits are low. How do you minimize the sum of these two
deadweight losses?

d Now assume the government must set the level of fine before it knows
what the benefits are. How will it set the fine? Is there a difference
between fines and regulations here?

e Now assume that marginal benefits of pollution abatement are
unknown. Assume also that when marginal benefits are high, the
marginal costs are also high, and similarly, costs are low when benefits
are low. Contrast a system of fines and regulations under these
circumstances, where the level of fine or regulation must be set
before costs are known.

5 Assume there are two types of communities in the United States, those
in which there is a high benefit of pollution control and a high cost of
pollution control, and those in which there is a low benefit of pollution
control and a low cost of pollution control. Assume that the government
must set either uniform regulations (a uniform level of pollution control)
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or a uniform fine for pollution. Show diagrammatically that a regulatory
scheme may be preferable to a system of fines. How does your answer
change if communities in which there is a high marginal cost of pollution
control happen to be communities in which there is a low marginal benefit;
and communities with a low marginal cost of pollution control happen to
be communities in which there is a high marginal benefit?

6 The impact of some externalities is very local, such as noise from
airplanes landing and taking off at an airport. Such externalities depress
the value of the immediately surrounding real estate. We say that the cost of
the externality is capitalized in the value of the property. Assume that poor
individuals are more willing to accept the high level of noise pollution, in
return for the much lower rents they have to pay for housing. Describe the
incidence of a regulation lowering the noise level surrounding the airport,
that is, who benefits. (Hint: What will happen to land values? To rents?)

7 Zoning laws, which restrict how individuals can use their land, are
sometimes justified as a means of controlling externalities. Explain. Discuss
alternative solutions to these externalities.

8 What is the externality associated with an additional individual’s driving
on a congested road? How do tolls help alleviate this externality? How
should the toll be set?

9 Explain why a system of joint implementation for reducing greenhouse
gases is more efficient than if each country must reduce its pollution by a
fixed amount.

10 Many economists are worried that unless all countries are required to
reduce their levels of greenhouse gas emissions, reductions in emissions in
one country may be partially offset by increases in another. Explain how
this might occur.
11 Global warming is related to the concentration of greenhouse gases in
the atmosphere. Once in the atmosphere, gases remain there for long
periods of time (centuries). Greenhouse gases include carbon dioxide and
methane.

a Assume the effect on global warming of a given amount of carbon

dioxide is four times that of methane. What should be the relative

fine (tax) on emissions of the two gases?

b How should the tax vary over time?

A carbon tax is a tax related to the amount of carbon dioxide that
burning gas, oil, or coal adds to the atmosphere. With a carbon tax,
coal is taxed very heavily (relative to the amount of energy put out)
and natural gas relatively lightly. A BTU (British thermal unit) tax is a
tax related to the amount of energy produced, for instance, by
burning gas, oil, or coal. If one is concerned about greenhouse gas
warming, why is a carbon tax preferable to a BTU tax?

243



9 EXTERNALITIES AND THE
ENVIRONMENT

244

12 Two different strategies are debated for reducing greenhouse gas

emissions. One is that all the countries in the world should adopt common
measures, such as a carbon tax. The other is that all countries in the world
should adopt common goals, such as reducing the level of emissions to the

levels of 1990. Explain the distribution and efficiency aspects of these two
strategies.

13 CAFE (company average fuel economies) standards stipulate the
average fuel efficiency (miles per gallon) of cars produced by each
manufacturer. That is, the average fuel efficiency of cars sold by GM, Ford,
Chrysler, Toyota, and so forth must be at least equal to the standard set by
the government. Explain why such a system introduces both inefficiencies
and inequities among different automobile manufacturers. (Hint: Consider

a company that specializes in small cars versus one that specializes in large
cars.)

14 Discuss some of the problems with CAFE standards. How might a system
of “tradable CAFE standards” be designed, and why might such a system
improve efficiency?

15 To resolve the controversy over insurance coverage of Superfund sites,
it has been proposed that the insurance industry be taxed to create a fund
out of which claims would be paid. What difference does it make if the tax
is levied on the basis of:

a Insurance premiums as of 1980?

b Current insurance premiums?

Which insurance companies might be expected to prefer each way of
levying the tax? (You can use a supply and demand diagram to illustrate the
answers. How does each form of tax affect the supply curve of insurance?)
16 One proposal to reduce automobile emissions involves “pay at the
pump insurance,” under which individuals would pay, say, 25 cents per
gallon of gasoline, with the proceeds going toward an insurance fund. What
might be the environmental effects of such a proposal? Can you think of
other grounds on which such a proposal might be attractive?



