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SOLUTIONS

Multiple Choice

M1	c	The three causes of market failure are monopoly power, externalities, and lack of information.
M2	e	
M3	b
M4	e
M5	e	If only private costs are included, total costs are understated. This leads to understated prices and overproduction.
M6	a	Taxing externalities is one way of making firms internalize external costs.
M7	b	Increased cost leads to higher prices and less output.
M8	c
M9	d
M10	d
M11	c	This is the definition of a public good.
M12	b
M13	c	
M14	d	Benefit-cost analysis is suitable for evaluating virtually any government project or regulation, even if benefits and costs are uncertain.
M15	a
M16	a
M17	e
M18	b	The city’s gain lists $10 million in taxes  -- a transfer that should not be included.  Thus, the net benefit is: (25 –10) + 30 + 40 – 12 = $73 million.
M19	d	
M20	d	
M21	c	
M22	e	When market prices are lacking, values are imputed using these two methods.


Short Problems and Questions

S1	a.	A decrease in demand shifts the demand curve inward resulting in lower price and lower output. As a result consumer surplus and the food court’s pizza profits both decline. 
	b.	In turn, an increase in the wages of students would shift the supply curve upward causing price to increase and pizza sales to decrease. For both reasons, consumer surplus would decrease. Typically pizza profits decline as well.

S2	The monopoly price and output are found by setting MR = MC.  The price equation is: 
P = 15 -.5Q, implying MR = 15 – Q. The firm’s MC is $5. Thus, we have 15 - Q = 5, implying: QM = 10 and PM = 15 – (.5)(10) = $10.
	        The competitive price is found by setting price equal to marginal cost: P = MC = $5 and so QC = 20. As always, price is greater (and output is lower) under monopoly relative to perfect competition. Deadweight loss is: (.5)(PM – PC)(QC – QM) = (.5)(10 – 5)(20 – 10) = $25.

S3	a.	The competitive price does not include the MC of pollution. In this sense, the competitive price is too low and, therefore, the competitive output is too large. Including the estimated marginal cost of the pollution raises the full MC of the acid to: $10 + $50 = $60. This is the socially efficient price.
	b.	A tax on producers of $10 per barrel (the economic cost of the externality) would make the firms internalize the entire added cost. The market supply curve would shift upward by exactly $10, so that the competitive market would now arrive at the “right” $60 price. The resulting lower level of output at this price is socially efficient.

S4	Though the scrubber passes the benefit cost test (the benefit from eliminating the externality exceeds the cleanup cost), it is not the most efficient regulatory response. Setting a tax, t = MRC = $1.00, allows firms to most cost effectively respond to the tax. For instance, re-engineering the production process might be more cost effective (eliminating the pollution at, say a $.50 per unit cost).

S5	A negative externality is a cost imposed by an economic activity on individuals not directly involved in the activity. A positive externality is a benefit provided by an economic activity for individuals not involved in the activity.
	        Whether the externality is negative or positive, it causes an inefficient outcome. When the externality is negative, production is excessive and government should tax the externality. When the externality is positive, the good is under-produced and intervention may be needed (for example subsidies or tax credits) to induce increased levels of the activity generating the external benefit. Thus, regulation plays a role in remedying both positive and negative externalities.
				
S6	If all consumers had perfect information, the demand curve facing a typical supplier would be horizontal (perfectly elastic). With half the consumers poorly informed, price differences could exist. A supplier’s price could be higher than the average in the market without losing all of his customers. Thus, the firm’s demand curve could be viewed as somewhat downward sloping.
	Presumably, word of mouth and informative advertising would spread the word about price and quality in this market. If such information were widely disseminated, government regulation would be unnecessary.

S7	Generally, market prices signal the level of demand for goods and services. What and how much is provided depends on the prices that consumers are willing to pay. However, the market works efficiently only when the benefits of consumption are exclusively available to those who pay for the good. Pure public goods are non-exclusive. Once provided, the good is enjoyed simultaneously by every one. 
		The nonexclusive aspect of a public good causes problems. If, when provided, the good can be enjoyed by all, who should pay for the good? After all, each of us would like others to pay the cost. Hence, we have an incentive to understate our true benefit from the good, hoping to receive it for a low price or for free. Therefore, reported demand is minimal and the public good might be provided in low quantity or not all.
		In principle, the efficient level of a pure public good is determined by summing (vertically) the marginal benefits of all affected parties, and setting the total marginal  benefit curve equal to the marginal cost of providing the good.

S8	The claim is part of the “efficiency versus equity” debate surrounding benefit-cost analysis.  Several arguments support efficiency. First, efficiency and equity can be reconciled by having “gainers” compensate “losers.” An example of such compensation is payment for private property taken by the power of eminent domain.  Second, distribution or equity considerations are better addressed through tax or transfer arrangements. Finally, when benefit-cost analysis is applied across numerous projects, and only the most valuable programs are selected, benefits will even out across the population.

S9	The NPV of any of the programs can be computed from the formula: NPV = B/r,
	where B is the constant annual benefit and r is the discount rate. Therefore,
	NPV of Project 1 = 165,000/.06 – 2,400,000 = $350,000.
	NPV of Project 2 = 60,000/.06 – 500,000 = $500,000.
	NPV of Project 3 = 96,000/.06 – 1,800,000 = -$200,000.
	NPV of Project 4 = 75,000/.06 – 1,000,000 = $250,000.
		Projects 2 and 1 have the highest net benefits and should be funded for a total 
	investment of $2,900,000. Unless an additional $300,000 becomes available, the current
	budget of $3,600,000 does not allow the undertaking of Project 4. 
 
Longer Problems and Discussion Questions

L1	When tackling this question, the main idea is to consider and apply concepts such as externalities, benefits, private and public goods, market failures, and government regulation. There is no single correct answer for each question. Each is designed to stimulate economic thinking about the various concepts developed in the chapter.
a. This is probably a profit-motivated move. If resort owners can control development and expansion in an area, then they will be able to restrict entry to their industry. Restricted entry means less competition and higher profits. Their claim could be that they are protecting the fragile environment by restricting new construction on already overbuilt lakes and forest lands.
b. Both positive and negative externalities arise from this issue. As more individuals visit an area, the demand for lakeshore and riverbank property increases. This increases property values. It also means that more businesses open, thus increasing the number of restaurants, golf courses, entertainment centers, and so on. Generally, more competition means lower price amenities, thus increasing the benefits to locals and part-time residents. On the other hand, it also means higher costs for maintaining roads and public recreational facilities, and these increased costs may mean higher taxes for property owners. Whether property owners would want their tax dollars expended to attract additional tourists would depend on benefits received and costs incurred.
c. The fact that rivers, lakes, and forests are public properties or public goods enters into the decision to restrict cottage owners from exercising their private (property) rights. Improvements that benefit them may reduce the benefits to the public.  Thus, public rights (by government action) supersede the rights of individuals.
d. The restrictions probably are intended to maintain the quality of the public good, and thus the public or tourists (more specifically) would benefit. If tourists flock to the region, resort owners would receive additional profits.
e. The added costs probably mean that less maintenance and fewer improvements will take place. 

L2	The fact that there is a severe parking problem on campus indicates that the on-campus parking permits are underpriced. Maintaining a price ceiling (by flat authority) prevents the market from reaching an equilibrium level. Thus, one solution would be to increase parking permit fees and parking meter charges. This no doubt would decrease the number of permits issued and therefore make it easier for individuals holding permits to find parking spots.
	While increasing the price of permits may relieve the current excess demand and rationing of available (university) spots, it may not resolve all parking issues. In fact, the increased price for permits may cause the problem to spill over onto the neighborhood streets and intensify the “larger” parking problem. It might increase the burden on neighborhood residents who also need parking spots. 
	Issuing parking permits for street parking to local residents could solve the problem for them, but it brings up the additional problem of who should be entitled to the benefits from public goods. Do residents of the neighborhood have more rights to (public) street parking than tax-paying residents from other city neighborhoods?
	Another possible solution is for the university to buy relatively cheaper land away from the campus, build remote parking lots, and provide shuttle bus service.  But this increases the cost of university operations and generates questions about shuttle fees and parking rights at the various lots.
	Other solutions, such as restricting students from bringing cars to campus and providing incentives for students, faculty, and staff to use public transportation, are possible.

L3	If a pollution problem is localized and few individuals are involved, negotiations to reach a mutually beneficial agreement may be the best solution. If, however, a large number of individuals are involved, complications will prevent a negotiated solution. In such cases, pollution taxes or fees work better.
	Taxes or fees are based on the external cost associated with the pollution. The firm adds the tax to the private cost of production to determine the total cost of production.  In turn, equating the marginal cost of reducing pollution to the tax determines the efficient amount of pollution cleanup. The tax, if correctly set, is not blatantly unfair and does not punish small businesses. It does precisely the opposite by forcing larger and smaller firms alike to pay a tax equal to the amount of the external cost they impose on society. 

L4	a	The firm’s profit-maximizing output and price satisfy MR = MC. 	Given the demand curve, P = 10 – Q/400, it follows that MR = 10 – Q/200. We also have:  MC = $6. Therefore, 10 – Q/200 = 6, implying Q = 800 units and P = $8.
	b.	Since the firm wants to cooperate with the local community’s pollution-control effort but does not want to incur the expense of installing pollution-control equipment, a solution might be to tax the firm. If the community wants to eliminate all of the pollution and the cost of doing so comes to $3 per sheet of paneling, a tax of $3 per sheet would be a feasible solution. The increased cost of production would increase the price per panel and output would decrease. Setting MR = MC = 6 + 3, we find the new outcome to be: Q = 200 and P = $9.50. Here, the company is able to pass along part of the tax as a price increase to consumers. The pre-tax price was $8 and the new price is $9.50; thus the firm is absorbing half of the tax.
			The socially efficient price is: MIC + MEC = 6 + 3 = $9. This would be achieved if the market was perfectly competitive and a $3 pollution tax was instituted. Given monopoly production, a tax of $2 per unit induces the monopolist to set the desired $9 price.  (Check this applying MR = MC.)   


L5	a.	The optimal number of tennis courts is found by setting: MBHS + MBP = MC.
		        MBHS = dBHS/dQ = 6 - .5Q     and      MBP = dBP/dQ = 30 - .5Q,   and
		MC = dC/dQ = 4 + Q.  It follows that:  (6 - .5Q) + (30 - .5Q) =  4 + Q.
		Therefore, the optimal number of courts is Q = 16.
	b.	At Q = 16, the high school’s marginal benefit is –2. (Once more than 12 courts are built, the high school’s MB turns negative.) Possibly, devoting too much money to recreation (tennis courts) might “rob” the high school of crucial budget dollars for educational expenditures. In other words, town budgets might already be tight (and new town revenues limited) implying inevitable tradeoffs between different town needs. 

L6	Because the facility is already in existence, the analysis should be limited to changes in benefits and costs. Costs include initial expenditures for land, materials and equipment, additional maintenance costs, and any changes in external costs. External costs include losses resulting from disrupted service, time lost due to traffic congestion, and increased noise and air pollution.
	Most additional benefits will accrue directly to the users of the expanded facility. But indirect benefits also accrue because additional use of the expanded facility means alternative facilities -- for example, bridges or highways, will be less heavily used.

L7	We compute the net benefits associated with each of the options: Ferry or Tunnel. For the ferry, the annual benefit = Ferry Profit + Consumer Surplus. The former is measured by the area of rectangle EFGH and the latter by the area of Triangle GHJ. Thus, the ferry’s annual benefit is: (2.50 – 1.50)(4) + (.5)(5.00 – 2.50)(4) = $9 million per year. The ferry’s NPV is $9/.06 = $150 million. 
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	For the tunnel, the authorities set a $0 toll to allow maximum usage. Thus, its annual net benefit = Consumer Surplus - Annual Costs. Consumer surplus is area of the triangle under the demand curve and above the price line: CS  =(.5)(5.00)(8) = $20 million per year. After subtracting the $2 million annual cost, the tunnel’s NPV is $18/.06 - $100 (capital cost) = $200 million.
		Since the NPV of the tunnel is much greater than the NPV of the ferry service, the community should fund the tunnel.

L8	There are many difficulties involved in valuing human lives. But, whether explicit estimates are made or not, many government projects and regulations involve human health and safety issues, and therefore, they are implicitly setting values on human life.
	  Several methods can be used for valuing human life. One method is the (lost) earnings method. This method values human life as the present value of lifetime earnings. Another method examines the premiums required to attract individuals into high-risk jobs and uses the premium differential to value the risk of loss of life.

L9	Benefit-cost analysis is designed to evaluate the merits of government regulations. In this case, the regulatory alternatives are to maintain current speed limits or to increase them.
	The major benefit of increasing current speed limits is undoubtedly the time saved by truckers and drivers. One could estimate the time savings (total hours per year) due to the higher speed limit and multiply this by the average dollar value of these hours saved. (For the trucking industry, this value would roughly correspond to the average hourly wage paid to drivers. For ordinary drivers, one would need to estimate the value of their time.)
	The major costs of raising the speed limit include additional fatalities, increased number and severity of injuries from accidents at higher speeds, and increased fuel consumption.  Dollar values for lives lost can be estimated via the earnings approach or from wage premiums paid in risky occupations. Likewise, the health and medical costs of additional injuries can be measured. Finally, the added fuel costs can be estimated by the increased gasoline consumption at higher speeds multiplied by the number of miles driven at the higher speed and by the price of gasoline.




