Chapter 17
[bookmark: _GoBack]Externalities and Public Goods

You are not required to submit this exercise. This means that you do not need to write down answers for all of these questions. However, you are strongly encouraged to “THINK” about how to answer them.

Questions marked with ASTERISK (*) are ones you should attempt.
Questions without ASTERISK are ones you should “THINK” about.

1. Why does an otherwise competitive market with a negative externality produce more output than would be economically efficient?

5. What is a public good? How can one determine the optimal level of provision of a public good?

6. Why does the free-rider problem make it difficult or impossible for markets to provide public goods efficiently?

8. a) Explain why cigarette smoking is often described as a good with negative externalities.
b) Why might a tax on cigarettes induce the market for cigarettes to perform more efficiently?
c) How would you evaluate a proposal to ban cigarette smoking? Would a ban on smoking necessarily be economically efficient?

11. The accompanying graph (below)) shows the demand curve for gasoline and the supply curve for gasoline. The use of gasoline creates negative externalities, including CO2, which is an important source of global warming. Using the graph and the table below, identify:
• The equilibrium price and quantity of gasoline
• The producer and consumer surplus at the market equilibrium
• The cost of the externality at the free-market equilibrium
• The net social benefits arising at the free-market equilibrium
• The socially optimal price of gasoline
• The consumer and producer surplus at the social optimum
• The cost of the externality at the social optimum 
• The net social benefits arising at the social optimum
• The deadweight loss due to the externality
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***12. Consider a manufactured good whose production process generates pollution. The annual demand for the good is given by Qd = 100 - 3P. The annual market supply is given by Qs = P. In both equations, P is the price in dollars per unit. For every unit of output produced, the industry emits one unit of pollution. The marginal damage from each unit of pollution is given by 2Q.
a) Find the equilibrium price and quantity in a market with no government intervention.
c) Find the socially optimal quantity of the good. What is the socially optimal market price?
e) Suppose an emissions fee is imposed on producers. What emissions fee would induce the socially optimal quantity of the good?

***14. The market demand for gadgets is given by Pd = 120 - Q, where Q is the quantity consumers demand when the price that consumers pay is Pd. Gadgets are competitively supplied according to the inverse supply curve (and marginal private cost) MPC = 2Q, where Q is the amount suppliers will produce when they receive a price equal to MPC. The production of gadgets releases a toxic effluent into the water supply, creating a marginal external cost of MEC = Q. The government wants to impose a sales tax on gadgets to correct for the externality. When producers receive a price equal to MPC, the amount consumers must pay is (1 + t)MPC, where t is the sales tax rate. Find the level of the tax rate that ensures the socially optimal amount of gadgets will be produced in a competitive equilibrium.

15. A firm can produce steel with or without a filter on its smokestack. If it produces without a filter, the external costs on the community are $500 per year. If it produces with a filter, there are no external costs on the community, and the firm will incur an annual fixed cost of $300 for the filter.
a) Use the Coase Theorem to explain how costless bargaining will lead to a socially efficient outcome, regardless of whether the property rights are owned by the community or the producer.
b) How would your answer to part (a) change if the extra yearly fixed cost of the filter were $600?

***16. Suppose a factory located next to a river discharges pollution that causes $2 million worth of environmental damage to the residents downstream. The factory could completely eliminate the pollution by treating the water on location at a cost of $1.6 million. Alternatively, the residents could construct a water purification plant just upstream of their town, at a cost of $0.8 million, which would not completely eliminate the environmental damage to them but reduce it to $0.5 million. Under current law, the factory must compensate the town for any environmental damage the factory causes. Bargaining between the factory owner and the town is costless. What would the Coase Theorem imply about the outcome of bargaining between the town and the factory owner?
(Hint: Recall that negotiation is possible here)

***18. There are three consumers of a public good. The demands for the consumers are as follows:
Consumer 1: P1 = 60 - Q
Consumer 2: P2 = 100 - Q
Consumer 3: P3 = 140 - Q
where Q measures the number of units of the good and P is the price in dollars. The marginal cost of the public good is $180. What is the economically efficient level of production of the good? Illustrate your answer on a clearly labeled graph.

19. Suppose that the good described in Problem 18 is not provided at all because of the free rider problem. What is the size of the deadweight loss arising from this market failure?
(Hint: DWL = area under the MSB curve and above the MC curve)
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