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Problem Set #7
Due at the beginning of lecture Monday, November 22, 2010
NOTE: To ensure proper grading, write your answers in the area indicated.
1. Externalities: Suppose that we have a demand for energy: QD = 2,000,000 – 25P, where QD is the total
amount of energy consumption in gigawatt hours (GW∙h) and P is the price of power per gigawatt hour.
Suppose, further, that we have a competitive industry of power plants that can produce up to 2,000,000
GW∙h of energy at a constant marginal cost price of $40,000 per gigawatt hour. Suppose, further, that each
GW∙h of energy produced imposes $1 of acid rain damage on fish, buildings, and forests.
a. What is the equilibrium price and quantity in the free-market equilibrium?

b. What is the best pollution-control tax to impose on the power plant? Why?

c. What is the equilibrium price and quantity in the optimal tax equilibrium?

d. What do you think is the best way to use the tax revenue raised by the pollution control tax?
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2. Externalities: Reconsider question 1. Assume that the demand curve, supply curve, and marginal damage
cost curve are the same as in the statement of question 1.
a. Suppose that you are not allowed—for political reasons—to impose a tax, and instead Production
Distribution Coordination (PDC) imposes a limit on how much of power plant capacity can be operated.
What should that limit be?

b. What is the equilibrium price and quantity in the PDC-quota equilibrium?

c. Suppose that PDC decides not to impose a production quota but rather a price floor. What price floor
should it choose?

d. What is the equilibrium price and quantity in the PDC-price floor equilibrium?

Page 2 of 7

Econ 1, Fall 2010
University of California, Berkeley

Problem Set 7

3. Externalities: Compare your answers to questions 1 and 2.
a. Who gains in the move from the free-market to the optimal-tax equilibrium? Who loses? By how much
do they gain or lose?

b. Who gains in the move from the free-market to the PDC-quota equilibrium? Who loses? By how much
do they gain or lose?

c. Who gains or loses in the move from the optimal-tax to the PDC-quota equilibrium? Who loses? By how
much do they gain or lose?

d. Who gains or loses in the move from the optimal-tax to the PDC-price floor equilibrium? Who loses? By
how much do they gain or lose?

e. Any insights into why it turns out that we regulate pollution more often via mechanisms other than
simple taxes on polluters?
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4. Externalities: Suppose that we have a fleet of 100 fishing boats. The value of the fish each boat can catch (in
dollars) is given by F = 10,000 – 50B, where B is the number of boats that are fishing. (Intuitively, the more
boats there are fishing, the fewer fish each boat can catch.) The cost of maintaining a boat in the fishing fleet
is $5,000.
a. What is the equilibrium price and quantity in the free-market equilibrium?

b. What is the producer surplus in the free-market equilibrium?

c. What number of fishing boats would maximize the societal surplus from the fishing industry?

d. What tax would you impose on each fishing boat if you were a benevolent government that sought to
maximize the societal surplus from the fishing industry?
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5. Externalities: Use the same setup as in question 4, but now suppose that a wonderful technological
improvement now makes it much easier to fish by reducing the cost of maintaining a boat in the fishing fleet
to only $2,000.
a. What is the equilibrium price and quantity in the free-market equilibrium?

b. What is the producer surplus in the free-market equilibrium?

c. What number of fishing boats would maximize the societal surplus from the fishing industry?

d. What tax would you impose on each fishing boat if you were a benevolent government that sought to
maximize the societal surplus from the fishing industry?
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6. Externalities: Compare your answers to questions 4 and 5.
a. What is the benefit to society from this wonderful technological improvement that makes it cheaper to
fish?

b. Explain why your answer to (a) is what it is.

7. Public goods: Suppose that demand for horseshoes is given by: QD = 10,000 - 1000P, and that the supply of
horseshoes is given by QD = P∙T, where T is the amount of money that the government pours into blacksmith
training programs.
a. What is the equilibrium price and quantity as a function of government blacksmith training
expenditures T?

b. What is the consumer and producer surplus as a function of government blacksmith training
expenditures T?
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c. What is the total societal surplus as a function of government blacksmith training expenditures T?

d. Let government training expenditures run from $0 to $10,000 by $1,000 increments. Compute total
societal surplus for each of these eleven possible government spending levels.

e. How much would you recommend that the government spend on blacksmith training?
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