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Q: What is the optimal amount of toxic air pollution?

What are the relevant tradeoffs?

A1: Probably not zero.

In the future, technological advances could make an emissions-free
economy feasible.

With current technologies, moving to an emissions-free economy would
be extraordinarily costly.

A2: Probably less than there is now.

Pollution is costly, but polluters do not bear all of the costs 
��� polluting is "too cheap" 
��� too much pollution.
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Market Failure

Definition
The outcome in which an unregulated market does not maximize
total surplus (i.e., the market is inefficient).

Causes
�. Absence of property rights.

Externalities (today).

Public goods (next week).

�. Market power.

�. Asymmetric information.

4 / 30



Externality

Definition
An activity that imposes costs or benefits on those not involved
in the activity.

The external cost or external benefit of the activity does not factor into the
decision to engage in the activity.

The decision maker fails to internalize the external costs or benefits.

Result: The activity is either over-performed or under-performed
relative to what is socially optimal.
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Types of Externalities
�. Negative externalities.

Presence of external costs.

�. Positive externalities.

Presence of external benefits.

Can occur on either side of the market:

Production externalities: Marginal social costs �� marginal private
costs (i.e., supply curve).

Consumption externalities: Marginal social benefits �� marginal
private benefits (i.e., marginal values).
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Negative ExternalitiesNegative Externalities
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Air Pollution Water Pollution

Production Waste
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Q: How does a negative
production externality
affect equilibrium price
and quantity?

Externality $3.00

QFM 4.5

PFM $5.50

QSO 3

PSO $7.00

Negative Production Externalities
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Q: How does a negative
production externality
affect total surplus?

Externality $3.00

CS $10.125
PS $10.125
EC $13.50
TS $6.75
DWL $2.25

Negative Production Externalities

10 / 30



Second-Hand Smoke Driving

Nuisances
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Q: How does a negative
consumption
externality affect
equilibrium price and
quantity?

Externality $3.00

QFM 4.5

PFM $5.50

QSO 3

PSO $4.00

Negative Consumption Externalities
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Q: How does a negative
consumption
externality affect total
surplus?

Externality $3.00

CS $10.125
PS $10.125
EC $13.50
TS $6.75
DWL $2.25

Negative Consumption Externalities
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Positive ExternalitiesPositive Externalities
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Research Vaccination

Beneficial Spillovers
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Q: How does a positive
production externality
affect equilibrium price
and quantity?

Externality $3.00

QFM 3.5

PFM $6.50

QSO 5

PSO $5.00

Positive Production Externalities
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Q: How does a positive
production externality
affect total surplus?

Externality $3.00

CS $6.125
PS $6.125
EB $10.50
TS $22.75
DWL $2.25

Positive Production Externalities
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Q: How does a positive
consumption
externality affect
equilibrium price and
quantity?

Externality $3.00

QFM 3

PFM $4.00

QSO 4.5

PSO $5.50

Positive Consumption Externalities
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Q: How does a positive
consumption
externality affect total
surplus?

Externality $3.00

CS $4.50
PS $4.50
EB $9.00
TS $18.00
DWL $2.25

Positive Consumption Externalities
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Coase TheoremCoase Theorem
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Activity
�. Find a partner.

�. Suppose that you and your partner are neighboring businesses: a
doctor and a confectioner.

With you partner, agree on who is the doctor and who is the
confectioner.

�. The confectioner's noise keeps the doctor from doing business at an
estimated cost of $400,000.

You must mutually agree upon an allocation of resources.
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Left side of room
Right side of

room

Judge awards
property rights to
the confectioner.

Judge awards
property rights
to the doctor.

The confectioner's noise keeps the
doctor from doing business at an
estimated cost of $400,000.

To build a soundproof wall would
cost $300,000.

For the confectioner to move would
cost $900,000.

Q: What is the outcome?

A. Confectioner moves.

B. Confectioner
compensates the doctor
for damages.

C. Doctor pays
confectioner moves.

D. Someone builds the
soundproof wall.
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Q: Who paid more?

A: Depends the judge's ruling.

AReal: In the actual case the judge granted the doctor the injunction sought.

Individual cases of hardship may occur in the strict carrying out
of the principle upon which we found our judgment, but the
negation of the principle would lead even more to individual
hardship, and would at the same time produce a prejudicial
effect upon the development of land for residential purposes.
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Coase Theorem

Version 1
If there are zero transaction costs, then resource allocation is
independent of the distribution of property rights.

Version 2
If property rights exist, transaction costs are low, and there are
few parties involved, then private actors can bargain to eliminate
the deadweight loss associated with an externality.
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Coase Theorem
Application: Cap-and-trade.

Induces some polluters to use abatement technologies (e.g., scrubbers).

25 / 30



Pigouvian TaxesPigouvian Taxes
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Pigouvian Tax

Definition
A tax designed to make individuals and firms act as though they
have internalized an externality.

Examples
Carbon taxes.

Idea: Put a price on carbon.
In practice: Impose specific taxes on goods (mainly fuels) based on
their carbon content.
British Columbia taxes carbon dioxide emissions at a rate of $35 per
metric ton.

Congestion pricing.
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Q: How does a per-unit
tax affect total surplus?

Marginal External
Cost = $3.00

Tax $0.00 $3.00

CS $10.125 $4.50
PS $10.125 $4.50
GR $0.00 $9.00
EC $13.50 $9.00
TS $6.75 $9.00
DWL $2.25 $0.00

Pigouvian Tax
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Podcast Question: How could a carbon tax "cost us almost nothing," on
average?

A. The tax revenue can be spent on green projects.

B. The tax revenue can be divided up among the US population,
either as "carbon dividend" or a reduction in income taxes.

C. Nothing in life is almost free.
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Podcast Question: True or false? A carbon tax would be more burdensome
for those who live in urban areas than for those who live in rural areas.

A. True.

B. False.
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