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CHAPTER

10

Externalities
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chemical called dioxin. Scientists believe that once dioxin enters the environment, it raises the
population's risk of cancer, birth defects, and other health problems.

I i‘irms that make and sell paper also create, as a by-product of the manufacturing process, a

Is the production and release of dioxin a problem for society? In Chapters 4 through 9, we examined
how markets allocate scarce resources with the forces of supply and demand, and we saw that the
equilibrium of supply and demand is typically an efficient allocation of resources. To use Adam
Smith's famous metaphor, the “invisible hand” of the marketplace leads self-interested buyers and
sellers in a market to maximize the total benefit that society derives from that market. This insight is
the basis for one of the Ten Principles of Economics in Chapter 1: Markets are usually a good way to
organize economic activity. Should we conclude, therefore, that the invisible hand prevents firms in
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the paper market from emitting too much dioxin?
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Markets do many things well, but they do not do everything well. In this chapter, we begin our
study of another of the Ten Principles of Economics: Government action can sometimes improve upon
market outcomes. We examine why markets sometimes fail to allocate resources efficiently, how
government policies can potentially improve the market's allocation, and what kinds of policies are
likely to work best.

The market failures examined in this chapter fall under a general category called externalities. An
externality arises when a person engages in an activity that influences the well-being of a bystander
but neither pays nor receives compensation for that effect. If the impact on the bystander is adverse, it
is called a negative externality. If it is beneficial, it is called a positive externality. In the presence of
externalities, society's interest in a market outcome extends beyond the well-being of buyers and
sellers who participate in the market to include the well-being of bystanders who are affected
indirectly. Because buyers and sellers neglect the external effects of their actions when deciding how
much to demand or supply, the market equilibrium is not efficient when there are externalities. That is,
the equilibrium fails to maximize the total benefit to society as a whole. The release of dioxin into the
environment, for instance, is a negative externality. Self-interested paper firms will not consider the
full cost of the pollution they create in their production process, and consumers of paper will not
consider the full cost of the pollution they contribute to as a result of their purchasing decisions.
Therefore, the firms will emit too much pollution unless the government prevents or discourages them
from doing so.

externality
the uncompensated impact of one person's actions on the well-being of a bystander

Externalities come in many varieties, as do the policy responses that try to deal with the market
failure. Here are some examples:

e The exhaust from automobiles is a negative externality because it creates smog that other people
have to breathe. As a result of this externality, drivers tend to pollute too much. The federal
government attempts to solve this problem by setting emission standards for cars. It also taxes
gasoline to reduce the amount that people drive.

e Restored historic buildings convey a positive externality because people who walk or ride by them
can enjoy the beauty and the sense of history that these buildings provide. Building owners do not
get the full benefit of restoration and, therefore, tend to discard older buildings too quickly. Many
local governments respond to this problem by regulating the destruction of historic buildings and by
providing tax breaks to owners who restore them.

e Barking dogs create a negative externality because neighbors are disturbed by the noise. Dog
owners do not bear the full cost of the noise and, therefore, tend to take too few precautions to
prevent their dogs from barking. Local governments address this problem by making it illegal to
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“disturb the peace.”

e Research into new technologies provides a positive externality because it creates knowledge that
other people can use. Because inventors cannot capture the full benefits of their inventions, they
tend to devote too few resources to research. The federal government addresses this problem
partially through the patent system, which gives inventors exclusive use of their inventions for a
limited time.

In each of these cases, some decision maker fails to take account of the external effects of his behavior.
The government responds by trying to influence this behavior to protect the interests of bystanders.

10-1 Externalities and Market Inefficiency
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In this section, we use the tools of welfare economics developed in Chapter 7 to examine how
externalities affect economic well-being. The analysis shows precisely why externalities cause markets
to allocate resources inefficiently. Later in this chapter, we examine various ways in which private
individuals and public policymakers may remedy this type of market failure.

10-1a

We begin by recalling the key lessons of welfare economics from Chapter 7. To make our analysis
concrete, we consider a specific market—the market for aluminum. Figure 1 shows the supply and
demand curves in the market for aluminum.

Recall from Chapter 7 that the supply and demand curves contain important information about costs
and benefits. The demand curve for aluminum reflects the value of aluminum to consumers, as
measured by the prices they are willing to pay. At any given quantity, the height of the demand curve
shows the willingness to pay of the marginal buyer. In other words, it shows the value to the consumer
of the last unit of aluminum bought. Similarly, the supply curve reflects the costs of producing
aluminum. At any given quantity, the height of the supply curve shows the cost to the marginal seller.
In other words, it shows the cost to the producer of the last unit of aluminum sold.

In the absence of government intervention, the price adjusts to balance the supply and demand for
aluminum. The quantity produced and consumed in the market equilibrium, shown as Qumarker In

Figure 1, is efficient in the sense that it maximizes the sum of producer and consumer surplus. That is,
the market allocates resources in a way that maximizes the total value to the consumers who buy and
use aluminum minus the total costs to the producers who make and sell aluminum.

FIGURE 1
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The Market for Aluminum
The demand curve reflects the value to buyers, and the supply curve reflects the costs of sellers. The
equilibrium quantity, Oy arkeT, Maximizes the total value to buyers minus the total costs of sellers. In the

absence of externalities, therefore, the market equilibrium is efficient.

Price of
Aluminum Supply
(private cost)
K_— Equilibrium
Demand
(private value)
0 Quarxer Quantity of

Aluminum
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“All I can say is that if being a leading manufacturer means being a leading polluter, so be it.”

D J.B Hardelsman/The New Yorker
Col lecti oov'www. cartoonba rk. com

10-1b

Now let's suppose that aluminum factories emit pollution: For each unit of aluminum produced, a
certain amount of smoke enters the atmosphere. Because this smoke creates a health risk for those who
breathe the air, it is a negative externality. How does this externality affect the efficiency of the market
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outcome?

Because of the externality, the cost to society of producing aluminum is larger than the cost to the
aluminum producers. For each unit of aluminum produced, the social cost includes the private costs of
the aluminum producers plus the costs to those bystanders affected adversely by the pollution. Figure 2
shows the social cost of producing aluminum. The social-cost curve is above the supply curve because
it takes into account the external costs imposed on society by aluminum production. The difference
between these two curves reflects the cost of the pollution emitted.

What quantity of aluminum should be produced? To answer this question, we once again consider
what a benevolent social planner would do. The planner wants to maximize the total surplus derived
from the market—the value to consumers of aluminum minus the cost of producing aluminum. The
planner understands, however, that the cost of producing aluminum includes the external costs of the
pollution.

The planner would choose the level of aluminum production at which the demand curve crosses the
social-cost curve. This intersection determines the optimal amount of aluminum from the standpoint of
society as a whole. Below this level of production, the value of the aluminum to consumers (as
measured by the height of the demand curve) exceeds the social cost of producing it (as measured by
the height of the social-cost curve). The planner does not produce more than this level because the
social cost of producing additional aluminum exceeds the value to consumers.

Note that the equilibrium quantity of aluminum, Qmarker, 1S larger than the socially optimal
quantity, Qoprimum- Lhis inefficiency occurs because the market equilibrium reflects only the private

costs of production. In the market equilibrium, the marginal consumer values aluminum at less than
the social cost of producing it. That is, at OyarkrT, the demand curve lies below the social-cost curve.
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Thus, reducing aluminum production and consumption below the market equilibrium level raises
total economic well-being.

FIGURE 2

Pollution and the Social Optimum
In the presence of a negative externality, such as pollution, the social cost of the good exceeds the private cost.
The optimal quantity, Qgprimum- 1S therefore smaller than the equilibrium quantity, Oy arkET-
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How can the social planner achieve the optimal outcome? One way would be to tax aluminum
producers for each ton of aluminum sold. The tax would shift the supply curve for aluminum upward
by the size of the tax. If the tax accurately reflected the external cost of pollutants released into the
atmosphere, the new supply curve would coincide with the social-cost curve. In the new market
equilibrium, aluminum producers would produce the socially optimal quantity of aluminum.

The use of such a tax is called internalizing the externality because it gives buyers and sellers in
the market an incentive to take into account the external effects of their actions. Aluminum producers
would, in essence, take the costs of pollution into account when deciding how much aluminum to
supply because the tax would make them pay for these external costs. And, because the market price
would reflect the tax on producers, consumers of aluminum would have an incentive to use a smaller
quantity. The policy is based on one of the Ten Principles of Economics: People respond to incentives.
Later in this chapter, we consider in more detail how policymakers can deal with externalities.

internalizing the externality altering incentives so that people take account of the external effects of
their actions

10-1c¢

Although some activities impose costs on third parties, others yield benefits. For example, consider
education. To a large extent, the benefit of education is private: The consumer of education becomes a
more productive worker and thus reaps much of the benefit in the form of higher wages. Beyond these
private benefits, however, education also yields positive externalities. One externality is that a more
educated population leads to more informed voters, which means better government for everyone.
Another externality is that a more educated population tends to mean lower crime rates. A third
externality is that a more educated population may encourage the development and dissemination of
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technological advances, leading to higher productivity and wages for everyone. Because of these three
positive externalities, a person may prefer to have neighbors who are well educated.

The analysis of positive externalities is similar to the analysis of negative externalities. As Figure 3
shows, the demand curve does not reflect the value to society
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of the good. Because the social value is greater than the private value, the social-value curve lies
above the demand curve. The optimal quantity is found where the social-value curve and the supply
curve intersect. Hence, the socially optimal quantity is greater than the quantity that the private market
would naturally reach on its own.

FIGURE 3

Education and the Social Optimum
In the presence of a positive externality, the social value of the good exceeds the private value. The optimal
quantity, Qoprimums 1S therefore larger than the equilibrium quantity, OparkET-
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The Externalities of Country Living
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