>>Common Resources

A good is excludable if
the supplier of that
good can prevent peo-
ple who do not pay
from consuming it.

Public Goods and

Section 1: Private Goods—and Others

What's the difference between installing a new bathroom in a house and building a
municipal sewage system? What's the difference between growing wheat and fishing
in the open ocean?

These aren’t trick questions. In each case there is a basic difference in the charac-
teristics of the goods involved. Bathroom appliances and wheat have the characteristics
needed to allow markets to work efficiently. Sewage systems and fish in the sea do not.

Let’s look at these crucial characteristics and why they matter.

Characteristics of Goods

Goods like bathroom fixtures or wheat have two characteristics that, as we'll soon
see, are essential if a good is to be efficiently provided by a market economy.

m They are excludable: suppliers of the good can prevent people who don't pay from
consuming it.
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A good is rival in consumption if the
same unit of the good cannot be
consumed by more than one person
at the same time.

A good that is both excludable and

rival in consumption is a private good.

When a good is nonexcludable, the
supplier cannot prevent consump-
tion by people who do not pay for it.

A good is nonrival in consumption if
more than one person can consume
the same unit of the good at the
same time.

SECTION 1: PRIVATE GOODS—AND OTHERS

m They are rival in consumption: the same unit of the good cannot be consumed
by more than one person at the same time.

When a good is both excludable and rival in consumption, it is called a private
good. Wheat is an example of a private good. It is excludable: the farmer can sell a
bushel to one consumer without having to provide wheat to everyone in the county.
And it is rival in consumption: if I eat bread baked with a farmer’s wheat, that bread
can no longer be eaten by someone else.

But not all goods have these two characteristics. Some goods are nonexcludable—
the supplier cannot prevent consumption of the good by people who do not pay for
it. Fire protection is one example: a fire department that puts out fires before they
spread protects the whole city, not just people who have made contributions to the
Firemen’s Benevolent Association. An improved environment is another: the city of
London couldn’t have ended the Great Stink for some residents while leaving the
River Thames foul for others.

Nor are all goods rival in consumption. Goods are nonrival in consumption if
more than one person can consume the same unit of the good at the same time. TV
programs are nonrival in consumption: your decision to watch a show does not pre-
vent other people from watching the same show.

Because goods can be either excludable or nonexcludable, rival or nonrival in con-
sumption, there are four types of goods, illustrated by the matrix in Figure 20-1:

m  Private goods, which are excludable and rival in consumption, like wheat

m  Public goods, which are nonexcludable and nonrival in consumption, like a public
sewer system

m  Common resources, which are nonexcludable but rival in consumption, like clean
water in a river

m Artificially scarce goods, which are excludable but nonrival in consumption, like
pay-per-view movies on cable TV
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Figure 20-1

Four Types of Goods

There are four types of goods. The type of a good
depends on (1) whether or not it is excludable—
whether a producer can prevent someone from
consuming it; and (2) whether or not it is rival in
consumption—whether it is impossible for the same
unit of a good to be consumed by more than one
person at the same time.

Excludable

Non-
excludable

Rival in consumption

Nonrival in consumption

Private goods
e Wheat
e Bathroom fixtures

Artificially scarce goods
® Pay-per-view movies
e Computer software

Common resources
e Clean water
e Biodiversity

Public goods
® Public sanitation
e National defense

There are, of course, many other characteristics that distinguish between types of
goods—necessities versus luxuries, normal versus inferior, and so on. Why focus on
whether goods are excludable and rival in consumption?

Why Markets Can Supply Only Private Goods Efficiently

A market economy, as we learned in earlier chapters, is an amazing system for deliv-
ering goods and services. But it cannot supply goods and services efficiently unless
they are private goods—excludable and rival in consumption.

To see why excludability is crucial, suppose that a farmer had only two choices:
either produce no wheat or provide a bushel of wheat to every resident of the county
who wants it, whether or not that resident pays for it. It seems unlikely that anyone
would grow wheat under those conditions.

Yet the operator of a municipal sewage system faces pretty much the same prob-
lem as our hypothetical farmer. A sewage system makes the whole city cleaner and
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Goods that are nonexcludable suffer
from the free-rider problem: individ-
uals have no incentive to pay for
their own consumption and instead
will take a “free ride” on anyone
who does pay.

healthier—but that benefit accrues to all the city’s residents, whether or not they pay
the system operator. That's why no private entrepreneur came forward with a plan to
end London’s Great Stink.

The general point is that if a good is nonexcludable, rational consumers won't be
willing to pay for it—they will take a “free ride” on anyone who does pay. So there is
a free-rider problem. Examples of the free-rider problem are familiar from daily life.
One example you may have encountered happens when students are required to do a
group project. There is often a tendency of some members of the group to shirk, rely-
ing on others in the group to get the work done. The shirkers free-ride on someone
else’s effort.

Because of the free-rider problem, the forces of self-interest alone do not lead to
an efficient level of production for a nonexcludable good. Even though consumers
would benefit from increased production of the good, no one individual is willing to
pay for more, and so no producer is willing to supply it. The result is that non-
excludable goods suffer from inefficiently low production in a market economy. In fact,
in the face of the free-rider problem, self-interest may not ensure that any amount of
the good—let alone the efficient quantity—is produced.

Goods that are excludable and nonrival in consumption, like pay-per-view movies,
suffer from a different kind of inefficiency. As long as a good is excludable, it is possi-
ble to earn a profit by making the good available only to those who pay. But the
marginal cost of letting an additional viewer watch a pay-per-view movie is zero
because it is nonrival in consumption. So the efficient price to the consumer is also
zero—or, to put it another way, individuals should watch TV movies up to the point
where their marginal benefit is zero. But if the cable company actually charges viewers
$4, viewers will consume the good only up to the point where their marginal benefit
is $4. When consumers must pay a price greater than zero for a good that is nonrival
in consumption, the price they pay is higher than the marginal cost of allowing them
to consume that good, which is zero. So in a market economy goods that are nonrival
in consumption suffer from inefficiently low consumption.
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MARGINAL COST OF WHAT EXACTLY?
In the case of a good that is nonrival in consump-
tion, it’s easy to confuse the marginal cost of pro-
ducing a unit of the good with the marginal cost of
allowing a unit of the good to be consumed. For
example, your local cable company incurs a marginal
cost in making a movie available to its subscribers
that is equal to the cost of the resources it uses to
produce and broadcast that movie. However, once
that movie is being broadcast, no marginal cost is
incurred by letting an additional family watch it. In
other words, no costly resources are “used up” when
one more family consumes a movie that has already
been produced and is being broadcast.

This complication does not arise, however, when
a good is rival in consumption. In that case, the
resources used to produce a unit of the good are
“used up” by a person’s consumption of it—they
are no longer available to satisfy someone else’s
consumption. So when a good is rival in consump-
tion the marginal cost to society of allowing an
individual to consume a unit is equal to the
resource cost of producing that unit—that is, equal
to the marginal cost of producing it.

SECTION 1: PRIVATE GOODS—AND OTHERS

Now we can see why private goods are the only goods that can be
efficiently produced and consumed in a competitive market. (That is,
a private good will be efficiently produced and consumed in a mar-
ket free of market power, externalities, or private information.)
Because private goods are excludable, producers can charge for them
and so have an incentive to produce them. And because they are also
rival in consumption, it is efficient for consumers to pay a positive
price—a price equal to the marginal cost of production. If one or both
of these characteristics are lacking, a market economy will not lead to
efficient production and consumption of the good.

Fortunately for the market system, most goods are private goods.
Food, clothing, shelter, and most other desirable things in life are
excludable and rival in consumption, so markets can provide us
with most things. Yet there are crucial goods that don’t meet these
criteria—and in most cases, that means that the government must
step in. m
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A public good is both
nonexcludable and
nonrival in
consumption.

Public Goods and

Section 2: Public Goods

A public good is the exact opposite of a private good: it is a good that is both nonex-

cludable and nonrival in consumption. A sewage system is an example of a public good:

you can’t keep a river clean without making it clean for everyone who lives near its

banks, and my protection from great stinks does not come at my neighbor’s expense.
Here are some other examples of public goods:

= Disease prevention. When doctors act to stamp out the beginnings of an epidemic
before it can spread, they protect people around the world.

m  National defense. A strong military protects all citizens.

= Scientific research. More knowledge benefits everyone.

Because these goods are nonexcludable, they suffer from the free-rider problem, so
no private firm would be willing to produce them. And because they are nonrival in
consumption, it would be inefficient to charge people for consuming them. As a
result, society must find nonmarket methods for providing these goods.
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Providing Public Goods

Public goods are provided through a variety of means. The government doesn’t always
get involved—in many cases a nongovernmental solution has been found for the free-
rider problem. But these solutions are usually imperfect in some way.

Some public goods are supplied through voluntary contributions. For example, private
donations support a considerable amount of scientific research. But private donations
are insufficient to finance huge, socially important projects like basic medical research.

Some public goods are supplied by self-interested individuals or firms because those
who produce them are able to make money in an indirect way. The classic example is
broadcast television, which in the United States is supported entirely by advertising.
The downside of such indirect funding is that it skews the nature and quantity of the
public goods that are supplied, as well as imposing additional costs on consumers. TV
stations show the programs that yield the most advertising revenue (that is, programs
best suited for selling antacids, hair-loss remedies, antihistamines, and the like to the
segment of the population that buys them), which are not necessarily the programs
people most want to see. And viewers must also endure many commercials.

Some potentially public goods are deliberately made excludable and therefore subject
to charge, like pay-per-view movies. In the U.K., where most television programming is
paid for by a yearly license fee assessed on every television owner, television viewing is
made artificially excludable by the use of “television detection vans”: vans that roam
neighborhoods in an attempt to detect televisions in nonlicensed households and fine
them. However, as noted earlier, when suppliers charge a price greater than zero for a
nonrival good, consumers will consume an inefficiently low quantity of that good.

In small communities, a high level of social encouragement or pressure can be brought
to bear on people to contribute money or time to provide the efficient level of a public
good. Volunteer fire departments, which depend both on the volunteered services of the
firefighters themselves and on contributions from local residents, are a good example. But
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as communities grow larger and more anonymous, social pressure is increasingly difficult
to apply, so that larger towns and cities must depend on salaried firefighters.

As this last example suggests, when these other solutions fail, it is up to the govern-
ment to provide public goods. Indeed, the most important public goods—national
defense, the legal system, disease control, fire protection in large cities, and so on—are
provided by government and paid for by taxes. Economic theory tells us that the provi-
sion of public goods is one of the crucial roles of government.

How Much of a Public Good Should Be Provided?

In some cases, provision of a public good is an “either-or” decision: London would
either have a sewage system—or not. But in most cases, governments must decide not
only whether to provide a public good but also how much of that public good to pro-
vide. For example, street cleaning is a public good—but how often should the streets
be cleaned? Once a month? Twice a month? Every other day?

Imagine a city in which there are only two residents, Ted and Alice. Assume that
the public good in question is street cleaning and that Ted and Alice truthfully tell
the government how much they value a unit of the public good, where a unit is equal
to one street cleaning per month. Specifically, each of them tells the government his
or her willingness to pay for another unit of the public good supplied—an amount that
corresponds to that individual’s marginal benefit of another unit of the public good.

Using this information plus information on the cost of providing the good, the
government can use marginal analysis to find the efficient level of providing the pub-
lic good: the level at which the marginal social benefit of the public good is equal to
the marginal cost of producing it. Recall from Chapter 19 that the marginal social
benefit of a good is the benefit that accrues to society as a whole from the consump-
tion of one additional unit of the good.

But what is the marginal social benefit of another unit of a public good—a unit that
generates utility for all consumers, not just one consumer, because it is nonexcludable
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and nonrival in consumption? This question leads us to an important principle: in the
special case of a public good, the marginal social benefit of a unit of the good is equal to the
sum of the individual marginal benefits that are enjoyed by all consumers of that unit. Or
to consider it from a slightly different angle, if a consumer could be compelled to pay
for a unit before consuming it (the good is made excludable), then the marginal social
benefit of a unit is equal to the sum of each consumer’s willingness to pay for that unit.
Using this principle, the marginal social benefit of an additional street cleaning per
month is equal to Ted’s individual marginal benefit from that additional cleaning plus
Alice’s individual marginal benefit.

Why? Because a public good is nonrival in consumption—Ted’s benefit from a
cleaner street does not diminish Alice’s benefit from that same clean street, and vice
versa. Because people can all simultaneously consume the same unit of a public good,
the marginal social benefit of an additional unit of that good is the sum of the indi-
vidual marginal benefits of all who enjoy the public good. And the efficient quantity
of a public good is the quantity at which the marginal social benefit is equal to the
marginal cost of providing it.

Figure 20-2 illustrates the efficient provision of a public good, showing three mar-
ginal benefit curves. Panel (a) shows Ted’s individual marginal benefit curve from
street cleaning, MB,: he would be willing to pay $25 for the city to clean its streets once
per month, an additional $18 to have it done a second time, and so on. Panel (b)
shows Alice’s individual marginal benefit curve from street cleaning, MB,. Panel (c)
shows the marginal social benefit curve from street cleaning, MSB: it is the vertical
sum of Ted’s and Alice’s individual marginal benefit curves, MB, and MB,.

To maximize society’s welfare, the government should clean the street up to the
level at which the marginal social benefit of an additional cleaning is no longer
greater than the marginal cost. Suppose that the marginal cost of street cleaning is $6
per cleaning. Then the city should clean its streets 5 times per month, because the
marginal social benefit of going from 4 to 5 cleanings is $8, but going from 5 to 6
cleanings would yield a marginal social benefit of only $2.
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Figure 20-2 can help reinforce our understanding of why we cannot rely on individ-
ual self-interest to yield provision of an efficient quantity of public goods. Suppose that
the city did one fewer street cleaning than the efficient quantity and that either Ted or
Alice was asked to pay for the last cleaning. Neither one would be willing to pay for it!
Ted would personally gain only the equivalent of $3 in utility from adding one more
street cleaning—so he wouldn’t be willing to pay the $6 marginal cost of another clean-
ing. Alice would personally gain the equivalent of §5 in utility—so she wouldn’t be
willing to pay either. The point is that the marginal social benefit of one more unit of a

Figure 20-2 A Public Good
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Figure 20-2 A Public Good (continued) (c) The Marginal Social Benefit Curve
Marginal
benefit,
Panel (a) shows Ted's individual marginal benefit curve of marginal
street cleanings per month, MB,, and panel (b) shows Alice’s cost
individual marginal benefit curve, MB,. Panel (c) shows the $46
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Governments engage in cost-benefit
analysis when they estimate the
social costs and social benefits of
providing a public good.

public good is always greater than the individual marginal benefit to any one individ-
ual. That is why no individual is willing to pay for the efficient quantity of the good.

Does this description of the public good problem, in which the marginal social benefit
of an additional unit of the public good is greater than any individual’s marginal benefit,
sound a bit familiar? It should: we encountered a somewhat similar situation in our dis-
cussion of positive externalities. Remember that in the case of a positive externality, the
marginal social benefit accruing to all consumers of another unit of the good is greater
than the producer’s marginal benefit of producing that unit and the market alone pro-
duces too little of the good. In the case of a public good, the individual marginal benefit
of a consumer plays the same role that the producer’s marginal benefit plays in the case
of positive externalities. So the problem of providing public goods is very similar to the
problem of dealing with positive externalities; in both cases there is a market failure that
calls for government intervention. One basic rationale for the existence of government is
that it provides a way for citizens to tax themselves in order to provide public goods—
particularly a vital public good like national defense.

Of course, if society really consisted of only two individuals, they would probably
manage to strike a deal to provide the good. But imagine a city with a million residents,
each of whose individual marginal benefit from provision of the good is only a tiny frac-
tion of the marginal social benefit. It would be impossible for people to reach a voluntary
agreement to pay for the efficient level of street cleaning—the potential for free-riding
makes it too difficult to make and enforce an agreement among so many people. But they
could and would vote to tax themselves to pay for a citywide sanitation department.

Cost-Benefit Analysis

How do governments decide in practice how much of a public good to provide?
Sometimes policy makers just guess—or do whatever they think will get them reelected.
However, responsible governments try to estimate both the social benefits and the
social costs of providing a public good, a process known as cost-benefit analysis.
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It’s straightforward to estimate the cost of supplying a public good. Estimating the
benefit is harder. In fact, it is a very difficult problem.

Now you might wonder why governments can’t figure out the marginal social
benefit of a public good just by asking people their willingness to pay for it (their indi-
vidual marginal benefit). But it turns out that it's hard to get an honest answer.

This is not a problem with private goods: we can determine how much an indi-
vidual is willing to pay for one more unit of a private good by looking at his or her
actual choices. But because people don’t actually pay for public goods, the question
of willingness to pay is always hypothetical.

Worse yet, it’s a question that people have an incentive not to answer truthfully.
People naturally want more rather than less. Because they cannot be made to pay for
whatever quantity of the public good they use, when asked how much they desire a
public good people are apt to overstate their true feelings. For example, if street clean-
ing were scheduled according to the stated wishes of homeowners alone, the streets
would be cleaned every day—an inefficient level of provision. So governments must be
aware that they cannot simply rely on the public’s statements when deciding how
much of a public good to provide—if they do, they are likely to provide too much. In
contrast, as the For Inquiring Minds explains above, relying on the public to indicate
how much of the public good they want through voting has problems as well—and is
likely to lead to too little of the public good being provided. m
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A common resource is
nonexcludable and
rival in consumption:
you can't stop me from
consuming the good,
and more consumption
by me means less of
the good available

for you.

Public Goods and

Section 3: Common Resources

A common resource is a good that is nonexcludable but is rival in consumption. An
example is the stock of fish in a limited fishing area, like the fisheries off the coast
of New England. Traditionally, anyone who had a boat could go out to sea and catch
fish—fish in the sea were a nonexcludable good. Yet because the total number of fish
is limited, the fish that one person catches are no longer available to be caught by
someone else. So fish in the sea are rival in consumption.

Other examples of common resources are clean air and water as well as the diver-
sity of animal and plant species on the planet (biodiversity). In each of these cases
the fact that the good, though rival in consumption, is nonexcludable poses a serious
problem.

The Problem of Overuse

Because common resources are nonexcludable, individuals cannot be charged for their
use. Yet, because they are rival in consumption, an individual who uses a unit depletes
the resource by making that unit unavailable to others. As a result, a common resource
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Common resources left to the mar-
ket suffer from overuse: individuals
ignore the fact that their use
depletes the amount of the resource
remaining for others.

is subject to overuse: an individual will continue to use it until his or her marginal ben-
efit of its use is equal to zero, ignoring the cost that this action inflicts on society as a
whole. As we will see shortly, the problem of overuse of a common resource is similar
to a problem we studied in Chapter 19: the problem of a good that generates a negative
externality, such as pollution-creating electricity generation or livestock farming.

Fishing is a classic example of a common resource. In heavily fished waters, my
fishing imposes a cost on others by reducing the fish population and making it hard-
er for others to catch fish. But I have no personal incentive to take this cost into
account, since [ cannot be charged for fishing. As a result, from society’s point of
view, I catch too many fish. Traffic congestion is another example of overuse of a
common resource. A major highway during rush hour can accommodate only a
certain number of vehicles per hour. If I decide to drive alone to work rather than car-
pool or work at home, I make the commute of many other people a bit longer; but I
have no incentive to take these consequences into account.

In the case of a common resource, the marginal social cost of my use of that
resource is higher than my individual marginal cost, the cost to me of using an addi-
tional unit of the good.

Figure 20-3 illustrates the point. It shows the demand curve for fish, which meas-
ures the marginal benefit of fish—the benefit to consumers when an additional
unit of fish is caught and consumed. It also shows the supply curve for fish, which
measures the marginal cost of production of the fishing industry. We know from
Chapter 9 that the industry supply curve is the horizontal sum of each individual
fisherman's supply curve—equivalent to his or her individual marginal cost curve.
The fishing industry supplies the quantity where its marginal cost is equal to the
price, the quantity Q, .. But the efficient outcome is to catch the quantity Q_,;, the
quantity of output that equates the marginal benefit to the marginal social cost, not
to the fishing industry’s marginal cost of production. The market outcome results in
overuse of the common resource.
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Figure 20-3

A Common Resource Price
of fish

The supply curve S, which shows the marginal
cost of production of the entire fishing industry,
is composed of the individual supply curves of
the individual fishermen. But each fisherman’s
individual marginal cost does not include the cost

that his or her actions impose on others: the Popr
depletion of the common resource. As a result,

the marginal social cost curve, MSC, lies above

the supply curve; in an unregulated market, the

quantity of the common resource used, Q. [

exceeds the efficient quantity of use, Q.

aopr OMKT Quantity of fish

As we noted, there is a close parallel between the problem of managing a common
resource and the problem posed by negative externalities. In the case of an activity that
generates a negative externality, the marginal social cost of production is greater than
the industry’s marginal cost of production, the difference being the marginal external
cost imposed on society. Here, the loss to society arising from a fisherman’s depletion
of the common resource plays the same role as the external cost plays when there is a
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negative externality. In fact, many negative externalities (such as pollution) can be
thought of as involving common resources (such as clean air).

The Efficient Use and Maintenance of a Common Resource

Because common resources pose problems similar to those created by negative exter-
nalities, the solutions are also similar. To ensure efficient use of a common resource,
society must find a way of getting individual users of the resource to take into account
the costs they impose on other users. This is basically the same principle as that of
getting individuals to internalize a negative externality that arises from their actions.

There are three fundamental ways to induce people who use common resources to
internalize the costs they impose on others.

m Tax or otherwise regulate the use of the common resource
m Create a system of tradable licenses for the right to use the common resource

m Make the common resource excludable and assign property rights to some
individuals

Like activities that generate negative externalities, use of a common resource can
be reduced to the efficient quantity by imposing a Pigouvian tax. For example, some
countries have imposed “congestion charges” on those who drive during rush hour,
in effect charging them for use of the common resource of highway space. Likewise,
visitors to national parks must pay a fee and the number of visitors to any one park
is restricted.

A second way to correct the problem of overuse is to create a system of tradable
licenses for the use of the common resource much like the systems designed to
address negative externalities. The policy maker issues the number of licenses that
corresponds to the efficient level of use of the good. Making the licenses tradable
assures that the right to use the good is allocated efficiently—that is, those who end



5

CHAPTER 20

SECTION 3: COMMON RESOURCES

up using the good (those willing to pay the most for a license) are those who gain the
most from its use.

But when it comes to common resources, often the most natural solution is sim-
ply to assign property rights. At a fundamental level, common resources are subject
to overuse because nobody owns them. The essence of ownership of a good—the prop-
erty right over the good—is that you can limit who can and cannot use the good, and
how much of it can be used. When a good is nonexcludable, in a very real sense no
one owns it because a property right cannot be enforced—and consequently no one
has an incentive to use it efficiently. So one way to correct the problem of overuse is
to make the good excludable and assign property rights over it to someone. The good
now has an owner who has an incentive to protect the value of the good—to use it
efficiently rather than overuse it. m
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Section 4: Artificially Scarce Goods

An artificially scarce good is a good that is excludable but nonrival in consumption.
As we've already seen, pay-per-view movies are a familiar example. The marginal cost
to society of allowing an individual to watch the movie is zero, because one person’s
viewing doesn’t interfere with other people’s viewing. Yet cable companies prevent an
individual from seeing a movie if he or she hasn’t paid. Many information goods like
computer software are also artificially scarce; we will discuss the economics of infor-
mation goods at greater length in Chapter 22.

As we've already seen, markets will supply artificially scarce goods: because they are
excludable, the producers can charge people for consuming them.

But artificially scarce goods are nonrival in consumption, which means that the
marginal cost of an individual’s consumption is zero. So the price that the supplier
of an artificially scarce good charges exceeds marginal cost. Because the efficient price
is equal to the marginal cost of zero, the good is “artificially scarce,” and consump-
tion of the good is inefficiently low. However, unless the producer can somehow earn
revenue for producing and selling the good, he or she will be unwilling to produce at
all—an outcome that leaves society even worse off than it would otherwise be with
positive but inefficiently low consumption.
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Figure 20-4
An Artificially Scarce Good Price of
pay-per-view
An artificially scarce good is excludable movie

and nonrival in consumption. It is made
artificially scarce because producers charge
a positive price but the marginal cost of
allowing one more person to consume the
good is zero. In this example the market
price of a pay-per-view movie is $4 and
the quantity demanded at that price is
Q- But the efficient level of consump-
tion is Q,,;, the quantity demanded when
the price is zero. The efficient quantity,
Q,pr exceeds the quantity demanded in an
unregulated market, Q. The shaded area
represents the loss in total surplus from
charging a price of $4. =web...

$4

Deadweight loss

Qukr Qopr
Quantity of pay-per-view movies watched

Figure 20-4 illustrates the loss in total surplus caused by artificial scarcity. The
demand curve shows the quantity of pay-per-view movies watched at any given price.
The marginal cost of allowing an additional person to watch the movie is zero; so the
efficient quantity of movies viewed is Q,;. The cable company charges a positive
price, in this case $4, to unscramble the signal, and as a result only Q, ., pay-per-view
movies will be watched. This leads to a deadweight loss equal to the area of the shad-

ed triangle.
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Does this look familiar? Like the problems that arise with public goods and common
resources, the problem created by artificially scarce goods is similar to something we
have already seen: in this case, it is the problem of natural monopoly. A natural monop-
oly, you will recall, is an industry in which average total cost is above marginal cost for
the relevant output range. In order to be willing to produce output, the producer must
charge a price at least as high as average total cost—that is, a price above marginal cost.
But a price above marginal cost leads to inefficiently low consumption. m



>>Public Goods and

Common Resources

PROBLEMS o

1. The government is involved in providing many goods and services. For each of the goods

or services listed, determine whether it is rival or nonrival in consumption and whether
it is excludable or nonexcludable. What type of good is it? Without government involve-
ment, would the quantity provided be efficient, inefficiently low, or inefficiently high?
a. Street signs

b. Amtrak rail service

¢. Regulations limiting pollution

d. An interstate highway without tolls

e. A lighthouse on the coast

2. An economist gives the following advice to a museum director: “You should introduce ‘peak

pricing’: at times when the museum has few visitors, you should admit visitors for free. And
at times when the museum has many visitors, you should charge a higher admission fee.”
a. When the museum is quiet, is it rival or nonrival in consumption? Is it excludable or

nonexcludable? What type of good is the museum at those times? What would be the
efficient price to charge visitors during that time, and why?
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b. When the museum is busy, is it rival or nonrival in consumption? Is it excludable or
nonexcludable? What type of good is the museum at those times? What would be the
efficient price to charge visitors during that time, and why?

. In many planned communities, various aspects of community living are subject to regula-

tion by a homeowners’ association. These rules can regulate house architecture; require
snow removal from sidewalks; excluded of outdoor equipment, such as backyard swimming
pools; require appropriate conduct in shared spaces such as the community clubhouse; and
so on. There has been some conflict, as some homeowners feel that some of the regulations
are overly intrusive. You have been called in to mediate. Using economics, how would you
decide what types of regulations are warranted and what types are not?

. A residential community has 100 residents who are concerned about security. The accom-

panying table gives the total cost of hiring a 24-hour security service as well as each indi-
vidual resident’s total benefit.

Total
Quantity of individual
security benefit to
guards Total cost each resident
0 $0 $0

1 150 10
2 300 16
3 450 18
4 600 19
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a. Explain why the security service is a public good for the residents of the community.

b. Calculate the marginal cost, the individual marginal benefit for each resident, and
the marginal social benefit.

c¢. If an individual resident were to decide about hiring and paying for security guards on
his or her own, how many guards would that resident hire?

d. If the residents act together, how many security guards will they hire?
5. The accompanying table shows Tanisha’s and Ari’s individual marginal benefit of different

amounts of street cleanings per month. Suppose that the marginal cost of street cleanings
is constant at $9 each.

Quantity Tanisha’s Ari’s
of street individual individual
cleanings marginal marginal
per month benefit benefit
0
$10 $8
1
6 4
2
2 1
3

a. If Tanisha had to pay for street cleaning on her own, how many street cleanings would
there be?

b. Calculate the marginal social benefit of street cleaning. What is the optimal number of
street cleanings?
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c. Consider the optimal number of street cleanings. The last street cleaning of that num-
ber costs $9. Is Tanisha willing to pay for that last cleaning on her own? Is Ari willing
to pay for that last cleaning on his own?

. Anyone with a radio receiver can listen to public radio, which is funded largely by

donations.

a. Is public radio excludable or nonexcludable? Is it rival in consumption or nonrival?
What type of good is it?

b. Should the government support public radio? Explain your reasoning.

c¢. In order to finance itself, public radio decides to transmit only to satellite radios, for

which users have to pay a fee. What type of good is public radio then? Will the
quantity of radio listening be efficient? Why or why not?

7. The village of Upper Bigglesworth has a village “commons,” a piece of land on which each

villager, by law, is free to graze his or her cows. Use of the commons is measured in units
of the number of cows grazing on it. Assume that each resident has a constant marginal
cost of sending cows to graze (that is, the marginal cost is the same, whether 1 or 10 cows
are grazing). But each additional cow grazed means less grass available for others, and the
damage done by overgrazing of the commons increases as the number of cows grazing
increases. Finally, assume that the benefit to the villagers of each additional cow grazing on
the commons declines as more cows graze, since each additional cow has less grass to eat
than the previous one.

a. Is the commons excludable or nonexcludable? Is it rival in consumption or nonrival?
What kind of good is the commons?

b. Draw a diagram, with the quantity of cows that graze on the commons on the hori-
zontal axis. How does the quantity of cows grazing in the absence of government inter-
vention compare to the efficient quantity? Show both in your diagram.
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c. The villagers hire you to tell them how to achieve an efficient use of the commons.
You tell them that there are three possibilities: a Pigouvian tax, the assignment of
property rights over the commons, and a system of tradable licenses for the right to
graze a cow. Explain how each one of these options would lead to an efficient use of
the commons. Draw a diagram that shows the Pigouvian tax.

8. The accompanying table shows six consumers’ willingness to pay (his or her individual

marginal benefit) for one MP3 file copy of a Dr. Dre album. The marginal cost of mak-
ing the file accessible to one additional consumer is constant, at zero.

Consumer Individual marginal benefit
Adriana $2
Bhagesh 15
Chizuko 1
Denzel 10
Emma 5
Frank 4

a. What would be the efficient price to charge for a download of the file?

b. All six consumers are able to download the file for free from a file-sharing service,
Pantster. Which consumers will download the file? What will be the total consumer
surplus to those consumers?

¢. Pantster is shut down for copyright law infringement. In order to download the file,
consumers now have to pay $4.99 at a commercial music site. Which consumers
will download the file? What will be the total consumer surplus to those con-
sumers? How much producer surplus accrues to the commercial music site? What is
the total surplus? What is the deadweight loss from the new pricing policy?
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9.

10.

Butchart Gardens is a very large garden in Victoria, British Columbia, renowned for its
beautiful plants. It is so large that it could hold many times more visitors than currently
visit it. The garden charges an admission fee of $10. At this price, 1,000 visitors visit the
garden each day. If admission were free, 2,000 visitors would visit the garden each day.

a. Are visits to Butchart Gardens excludable or nonexcludable? Are they rival in consump-
tion or nonrival? What type of good is it?

b. In a diagram, illustrate the demand curve for visits to Butchart Gardens. Indicate the sit-
uation when Butchart Gardens charges an admission fee of $10. Also indicate the situa-
tion when Butchart Gardens charges no admission fee.

c. llustrate the deadweight loss from charging a $10 admission fee. Explain why charging
a $10 admission fee is inefficient.

In developing a vaccine for a new virus called SARS, a pharmaceutical company incurs a very
high fixed cost. The marginal cost of delivering the vaccine to patients, however, is negligi-
ble (consider it to be equal to zero). The pharmaceutical company holds the exclusive patent
to the vaccine. You are a regulator who must decide what price the pharmaceutical compa-
ny is allowed to charge.

a. Draw a diagram that shows the price for the vaccine that would arise if the company is
unregulated, and label it P,,. What is the efficient price for the vaccine? Show the dead-
weight loss that arises from the price P, .

b. On another diagram, show the lowest price that the regulator can enforce that would
still induce the pharmaceutical company to develop the vaccine. Label it P*. Show the
deadweight loss that arises from this price. How does it compare to the deadweight
loss that arises from the price P,,?

¢. Suppose you have accurate information about the pharmaceutical company’s fixed cost.
How could you use price regulation of the pharmaceutical company, combined with a
subsidy to the company, to have the efficient quantity of the vaccine provided at the
lowest cost to the government? m
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