Answers to Problems

1a. True.  Consider that if the marginal cost of the pollution curbed in plant A were higher than that in plant B, pollution emissions could be transferred from plant B to plant A, lowering the total cost.

b. True.  An example is the excessive use of pesticides on crops. This activity reduces the amount of insect damage to crops, and thus lowers the farmer’s production cost. However, the pesticide runoff pollutes waterways, imposing a negative externality on recreational users of those waters.

2. All parts.  The socially optimal number of beehives could be greater or less than the privately optimal number, depending on the magnitude of the social marginal cost relative to the private marginal cost, as well as the magnitude of the social marginal benefit relative to the private marginal benefit. If the negative externality is negligible and the positive externality is large, the result is shown in the right panel of the diagram, in which the socially optimal number of beehives, X*, exceeds the privately optimal number, X**. However, if the negative externality is large relative to the positive externality, the result is shown in the left panel, in which the socially optimal number, X*, is smaller than the privately optimal number, X**.
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3. The equilibrium quantity of boom box rentals is found by solving 5 + 0.1Q = 20 – 0.2Q for Qpvt = 50 units per day.  To find the socially optimal number of rentals we first find the Social MC curve by adding the $3 per unit noise cost to the Private MC curve to get Social MC = 8 + 0.1Q.  Equating Social MC to demand, we have 8 + 0.1Q = 20 – 0.2Q, which solves for Qsoc = 40 units per day, or 10 less than the equilibrium number.

4. Imposition of this tax would shift the Private MC curve upward by $3 per unit, making it identical to the Social MC curve.  The socially optimal number of boom boxes would be rented, resulting in an overall increase in efficiency in this market.

5. The most efficient outcome is for Jones to emit smoke, because the total daily surplus in that case will be $600, compared to only $580 when Jones does not emit smoke.  Since Smith has the right to insist that Jones emit no smoke, Jones will have to compensate Smith for not exercising that right.  If Jones pays Smith $30, each will be $10 better off than if Smith had forced Jones not to emit smoke

6. John and Karl stand to save $200/mo in rental payments by living together. The lowest-cost accommodation to the dirty dish problem is for John to leave his dirty dishes in the sink. Under that arrangement, the maximum monthly rent Karl would be willing to pay to share an apartment with John is $350 - $175 = $175/mo.  That amount would leave John with a remaining monthly rent bill of $325, which generates a social surplus of $25/mo. If John splits this surplus evenly with Karl, John ends up paying $337.50/mo and Karl pays $162.50. Thus both will be better off sharing.

7. Adding an additional $30/mo to the cost of the shared living arrangement makes the total cost of sharing $205/mo.  Because that amount exceeds the $200/mo saved by joint living, the two should live separately.

8a. Since Barton’s monthly payoff without soundproofing is $50 more than with it, his natural inclination is not to install soundproofing. Statler would have to pay Barton at least $50 to induce Barton to install it, but since soundproofing is worth only $40/mo to Statler, Statler will not do so. Since the joint payoff is $230 without soundproofing and $220 with it, their choice is socially efficient.

b. Barton will not install soundproofing. Instead, he will pay Statler $40/mo to compensate for the noise damage. As in part a, this solution is socially efficient.

c. No; the same result obtained in both a and b.

9a. Barton will now install and maintain soundproofing, because doing so is cheaper than compensating Statler at a rate of $60/mo for the noise nuisance. This outcome is socially efficient.

b. Barton will not install soundproofing.  The noise costs Statler $60/mo, so in the absence of transaction costs, Statler would be willing to pay up to that amount to induce Barton to install soundproofing. However, if he must also pay a $15 fee for this transaction, it is not worthwhile. Thus, no soundproofing will be installed, and the outcome will be socially inefficient.

c. If Statler has the legal right to peace, then installing and maintaining the soundproofing than will be cheaper for Barton than to pay Statler $60 compensation for noise damage.  So this time, the outcome is socially efficient.

d. The difference is due to the presence of the negotiation costs, which in part b outweigh the gains from adopting the most efficient accommodation to the noise problem.  No agreement was necessary in part c, because the law placed the burden of accommodation on Barton.

10. The following table shows the total village income from grazing llamas, together with the marginal village income from the activity.

	Number of llamas on the commons
	Price per 2-year-old llama 

($)
	Income per llama 

($/yr.)
	Total village income 

($/yr.)
	Marginal income

($/yr.)
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	1
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	22
	22
	

	
	
	
	
	14

	2
	118
	18
	36
	

	
	
	
	
	12

	3
	116
	16
	48
	

	
	
	
	
	8

	4
	114
	14
	56
	

	
	
	
	
	4

	5
	112
	12
	60
	

	
	
	
	
	-6

	6
	109
	9
	54
	


a. Three llamas will be sent onto the commons. The resulting net village income will be $48 from the llamas plus $45 from government bonds, or $93.

b. The socially optimal number is only one llama. Villagers send three instead, because in deciding whether or not to send a llama, each villager ignores the impact of his or her llama’s presence on the other llamas’ fleece quality. The total village income at the socially optimal number of one llama is $22 from the llama and $75 from government bonds, or $97.

c. If a single villager could control access to the commons, she would send only a single llama, which she could sell after one year for $22 more than she paid for it.  If the land were free, the owner would thus earn $22 per year by raising one llama per year on it, or $7 more than she would have earned had she used her $100 to buy a bond.  The price of the land will be bid up until it owning the land is no better than putting the same amount in the bank at 15 percent interest.  That price is the amount of money that would yield $7 per year if deposited at 15 percent interest:  0.15X = $7, or X = $46.67.  The new owner will graze one llama. Total village income will be the same as in part b.

