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CHAPTER 5
Market Failures:  Public Goods and Externalities
This chapter discusses market failure in our economy.  This failure often results in government interventions to provide public goods and services, to address externality problems such as pollution, and to improve the quality and amount of information for buyers and sellers in the private markets.
Demand-side market failures arise when demand curves do not take into account the full willingness of consumers to pay for a product.  Supply-side market failures occur when supply curves do not incorporate the full cost of producing a product.
To better understand these failures, the chapter discusses efficient markets.  In these markets there is: (a) productive efficiency, which means that the production of any particular good is done in the least costly way; and (b) allocative efficiency, which means that markets produce the mix of goods and services most highly valued by society, assuming that there is also least-cost production.
The U.S. economy is divided into a private sector of millions of households and thousands of business firms and a public sector composed of Federal, state, and local governments.
Private goods are produced through the com​petitive market system and have two characteristics:  rivalry and excludability.  From an economic per​spective, rivalry means that when one person pur​chases and consumes a product, it is not available for another person to buy and consume.  Excludability means that sellers can stop people who do not pay for a product from receiving its benefits.
Public goods are distinguished by nonrivalry and nonexcludability, which are the opposite characteristics of private goods.  From the economic perspective, nonrivalry means that one person’s consumption of a good or service does not preclude its consumption by others.  Nonexcludability means there is no effective way of omitting or excluding individuals from the benefit of the good or service once it is provided.  These two characteristics create a free-rider problem:  Once a producer has provided a public good, everyone including nonpayers can obtain the benefits.
Governments sometimes use cost-benefit analysis to determine if they should undertake some specific action or project.  This analysis requires the government to estimate the marginal costs and the marginal benefits of the project, and it can be used to decide when such projects should be expanded, contracted, or eliminated.
The chapter also describes externalities, situations in market transactions that create costs (negative externalities) or benefits (positive externalities) for parties not involved in the transactions.  The Coase theorem shows that government intervention is not always required because in many cases individual bargaining can settle externality disputes.  If this solution is not possible, government action with direct controls or taxes may be used.
Chapter 5 then shifts to the subject of taxation.  Here you will learn about the benefit-received and the ability-to-pay principles of taxation.  You also will learn about the regressive, progressive, and proportional classifications for taxes and how most U.S. taxes fit into this classification scheme.
The section ends with a brief discussion of whether the U.S. tax structure is progressive, re-gressive, or proportional.  As you will learn, the an-swer varies based on the level of government con-sidered and whether the system is viewed as a whole.
Pollution is a prime example of a negative externality.  Over the years, the government has developed antipollution policies, but the market-based ones merit your attention in your study of economics.  You should not finish this chapter with the sole thought that all market failures require government intervention and direct control.  Some problems do require a specific government action, but other problems may be handled more efficiently or in a more optimal way through individual negotiations, lawsuits, or the use of market incentives.  What is important for you to understand is the range of solutions to externality and information problems.
· CHECKLIST
When you have studied this chapter you should be able to
· Describe the concept of market failure in competitive markets.

· Distinguish between a demand-side market failure and a supply-side market failure.

· List the three conditions for achieving allocative efficiency at the market equilibrium quantity.
· Compare the characteristics of a public good with a private good.

· Use the two concepts of nonrivalry and nonexcludability to describe a public good.

· Explain the free-rider problem with a public good.

· Calculate the demand for a public good when given tabular data.

· Explain how marginal benefit is reflected in the demand for a public good.

· Compare the marginal benefit and marginal cost of a public good when given tabular data.
· Use cost-benefit analysis to determine the extent to which government should apply resources to a project or program when you are given the cost and benefit data.

· Define and give examples of positive and negative externalities.

· Explain why a competitive market fails to allocate resources efficiently when there are negative and positive externalities.

· Use supply and demand graphs to illustrate how negative and positive externalities affect the allocation of resources.

· Discuss two means government uses to achieve allocative efficiency when there are negative externalities.

· Describe two government options to correct for the underallocation of resources when positive externalities are large and diffuse.
· Explain why the Lojack is an example of a private good with positive externalities.
· Explain and illustrate with a graph a rule for determining society’s optimal reduction of a negative externality.
· Distinguish between the ability-to-pay and the benefits-received principles of taxation.
· Determine whether a tax is regressive, progressive, or proportional when given the data.
· Describe the progressivity or regressivity of the five major taxes used in the United States.
· Evaluate the probable incidence of the personal income, corporate income, sales and excise, and property taxes.
· Describe the progressivity of the U.S. tax structure overall and at the Federal, state, and local levels.
· Explain the qualifications to government’s role in the economy.
· CHAPTER OUTLINE
1. Market failures can occur when competitive markets do not allocate the scarce resources to their most valued or best use. These market failures can be two types.

a. Demand-side market failures arise when the consumers’ full willingness to pay for a good or service is not fully captured in the demand for the good or service.  For example, people will not have much incentive to pay to view outdoor fireworks because they can usually still view the fireworks without paying.

b. Supply-side market failures often result from a situation where a business firm does not have to pay the full cost of producing a product.  For example, a power plant that uses coal may not have to pay completely for the emissions it discharges into the atmosphere as part of the cost of producing electricity.

2. Efficiently Functioning Markets
a. A competitive market is efficient in two ways.  There is productive efficiency in which the production of products is done in the least-costly way.  There is allocative efficiency in which the particular mix of products that get produced in the least-costly way are the ones most highly valued by society.

(1) Productive efficiency is achieved because production costs are minimized at each quantity level of output.

(2) Allocative efficiency is achieved at the equilibrium quantity of output because three conditions are satisfied:  (a) marginal benefit equals marginal cost; (b) maximum willingness to pay equals minimum acceptable price; and, (c) the combination of the consumer and producer surplus is at a maximum.

3. Private and Public Goods
a. Two characteristics of a private good are rivalry and excludability.  Rivalry means that consumption of the product by a buyer eliminates the possibility of consumption of that product by another person.  Excludability refers to the ability of the seller to exclude a person from consuming the product if the person does not pay for it.
b. Goods and services are provided in private markets if it is profitable.  The market demand for a private good is the horizontal summation of individual demand schedules.  For example, assume there are just two consumers for bottled water and the price of it is $1.  If Adam wants and is able to buy 3 bottles and Benson wants and is able to buy 2 bottles, then the market demand is 5 bottles of water at the $1 price.  Sellers will profitably provide bottled water at the $1 price if they can obtain total revenue that is greater than their total cost of production.
c. A public good such as national defense, is characterized by nonrivalry and nonexcludability.  Nonrivalry means that once a public good is consumed by one person, it is still available for consumption by another person.  Nonexcludability means that those individuals who do not pay for the public good can still obtain the benefits from the public good.  These two characteristics create a free-rider problem with a public good because once it is provided everyone can obtain the benefit from it even if they do not pay for it.
(1) Illustrating the Idea (Art for Art’s Sake).If an artist creates a public art work that people like, the artist may not be able to get people to pay for the benefits received because people may claim to receive fewer benefits than they actually do and know that if they do not pay they can still view the art work (be free-riders).
(2) The optimal allocation of a public good is determined by comparing marginal benefit and marginal cost.  If the marginal benefit exceeds the marginal cost, there is an underallocation of a public good, but if the marginal cost exceeds the marginal benefit there will be an overallocation.  Only when the marginal benefits equal the marginal costs is there an optimal allocation of the public good.
(3) The demand for a public good is determined by summing the prices that people are willing to pay collectively for the last unit of the public good at each possible quantity demanded, whereas the demand for a private good is determined by summing the quantities demanded at each possible price.
d. Applying the Analysis (Cost-Benefit Analysis).  Government uses cost-benefit analysis to decide if it should use resources for a project and to determine the total quantity of resources it should devote to a project.  The marginal cost = marginal benefit rule is used to make the decision.  Additional resources should be devoted to a project only so long as the marginal benefits to society from the project exceed society’s marginal costs.  In this case, the total benefits minus the total costs are at a maximum.

4. Market failure can arise from externalities, whereby a third party bears a portion of the cost or benefit associated with the production or consumption of a good or service.
a. Negative externalities result in an overallocation of resources to the production of a product.  All the costs associated with the product are not reflected in the supply curve.  The producer’s supply curve lies to the right of the full-cost supply curve.

b. Positive externalities result in an underallocation of resources to the production of a product.  All the benefits from the product are not reflected in the demand curve.  The demand curve lies to the left of the full-benefits demand curve.

c. Illustrating the Idea (Beekeepers and the Coase Theorem).  Individual bargaining can be used to correct negative externalities or to encourage positive externalities.  The Coase theorem suggests that private negotiations rather than government intervention should be the course of action in many cases.

d. When there is the potential for severe harm to common resources, such as air or water, and when the situation involves a large number of people, two types of government intervention may be necessary.

(1) Direct controls use legislation to ban or limit the activities that produce a negative externality.  These actions reduce the supply of the products that create the negative externalities to levels that are allocatively efficient.

(2) Specific taxes are also applied to productive activity that creates negative externalities.  These taxes increase the cost of production, and thus decrease the supply to levels that are allocatively efficient.

(3) With positive externalities other government actions may be necessary to correct for the underallocation of resources.

(a) The government can give subsidies to buyers to encourage the purchase or consumption of a good or service.
(b) The government can give subsidies to producers to reduce the cost of production and increase output of a good or service.
(c) When positive externalities are extremely large, government may decide to provide the good or service.  Quasi-public goods (e.g., education, fire protection) are often provided for free or at low cost even if exclusion would be possible because there are large positive externalities from such goods.
e. Applying the Analysis (Lojack:  A Case of Positive Externalities).  The Lojack is a tiny radio transmitter that consumers install in cars to prevent theft.  It produces social benefits well in excess of the private benefits to the consumer because it helps identify theft rings or shops and thus reduces car thefts for society.
a. Applying the Analysis (Reducing Greenhouse Gases).  Greenhouse gas emissions are a negative externality. There are two suggested options for reducing these emissions.  The first is imposing a tax on carbon emissions.  This tax would increase the cost of making a product that leads to carbon emissions.  The tax would decrease the supply of the product, thus increasing the equilibrium price and decreasing the equilibrium quantity of such products (see Figure 5.5 in the textbook).  The second policy is a cap-and-trade program.  The government would set an acceptable level for carbon emissions (a cap).  It would then either allocate or auction off to businesses the rights to emit a certain amount of carbon emissions.  This in turn would create a market in emission rights in which businesses would buy and sell emission rights based on a cost and benefit analysis.
b. In most cases, the optimal reduction of an externality is not zero from society’s perspective and there is a price to be paid.  This condition means that society must consider the marginal benefit and marginal cost of reducing a negative externality.

(1) The equilibrium occurs where the marginal cost to society from reducing the negative externality is just equal to the marginal benefit from reducing the negative externality (MB = MC).

(2) Over time, shifts in the marginal-cost and marginal-benefit curves change the optimal level of externality reduction.

(3) When positive externalities are extremely large, government may decide to provide the good or service.
5. The financing of public goods and services through taxation also raises an important question about how the tax burden is allocated among people.  Taxes are controversial because they are levied on a wide variety of goods and services and types of incomes so they have a widespread reach.  Whether taxes have positive or negative effects on individuals or the economy and how they should be apportioned among people often depends on personal or philosophical perspectives.
a. The benefits-received principle and the ability-to-pay principle are widely used to determine how the tax bill should be apportioned among the economy’s citizens.
(1) The benefits-received principle suggests that those people who benefit most from public goods should pay for them.  This principle is practical to apply to specific purchases such as gasoline (and its excise tax), but it difficult to assess how much or how little people benefit from public goods of a less specific and broader nature, such as national defense, criminal justice, or education.
(2) The ability-to-pay principle states that taxes for the support of public goods should be tied to the incomes and wealth of people or their ability to pay.  From a marginal utility perspective, people derive greater value from the first dollar spent than from last dollar spent.  Since those persons with low incomes have fewer dollars to spend, the marginal utility of the last dollar spent and its sacrifice will be greater than such a sacrifice will be for those persons with higher incomes.  Taxing those persons with higher incomes more than those persons with lower incomes will help balance the sacrifice.  The problem with this reasoning, however, is that there is no scientific way of making utility comparisons to measure someone’s ability to pay taxes.
b. Taxes can be classified as progressive, regressive, or proportional according to the way in which the average tax rate changes as incomes change.
(3) With a progressive tax, the average tax rate increases as income increases.
(4) With a regressive tax, the average tax rate decreases as income increases.
(5) With a proportional tax, the average tax rate remains the same as income increases.
(6) In the United States, whether taxes are progressive, regressive, or proportional may depend on the tax and the situation in which it is applied.
(a) The personal income tax tends to be mildly progressive because marginal tax rates rise across income brackets and so does the average tax rate, even after taking into account certain deductions.
(b) The sales tax is regressive with respect to income because those individuals with low incomes are more likely to pay the tax across all their income than do those individuals with high incomes who might save a large portion of their income.
(c) The corporate income tax is proportional, unless the tax in the long run is partially passed to workers through less capital accumulation in lower wages, in which case it is partially regressive.
(d) The payroll tax is regressive because there are limits on the amount of income that is subject to Social Security contributions, thus lowering the average tax rate paid by high-income earners.  This tax also does not apply to income derived from nonwage sources such as rents or dividends that often go to high income earners.
(e) Property taxes are regressive because the amount paid tends to be higher as a percentage of income for low-income families than for high income families.  Low-income households also spend a large proportion of their incomes on housing.  Also property owners of apartments add the tax onto the rents they charge so even renters indirectly pay property taxes.
(f) Applying the Analysis (The VAT:  A Very Alluring Tax?)  The value-added tax is a tax on the difference between what a firm receives in value from the sale of its products and what it pays for purchases from other firms.  It would amount to a natural sales tax on consumption.  This tax may or may not be good for encouraging savings and investment depending on the response of consumers.
6. Estimates of the progressivity of the tax system depend on the assumed incidence of various taxes and transfer payments made by governments to reduce income inequality in the United States.  Overall, the Federal tax system is progressive.  The state and local tax structures are largely regressive.  The progressivity of the Federal income tax offsets the regressivity of state and local tax structures, so the overall tax system is progressive.
7. The economic role of government is conducted in the context of politics.  This process can lead to imperfect and inefficient outcomes. 
· HINTS AND TIPS
1. Make sure you understand the difference between the demand for public and private goods.  The demand for a private good is determined by adding the quantities demanded at each possible price.  The demand for a public good is determined by adding the prices people collectively are willing to pay for the last unit of the public good at each possible quantity demanded.
2. Table 5.5 is important because it summarizes the private actions and government policies taken to correct for negative or positive externalities. The government can influence the allocation of resources in a private market by taking actions that increase or decrease demand or supply.

3. Remember that what happens to the average tax rate as income increases determines whether a tax is progressive, regressive, or proportional.  The average tax rate increases for progressive taxes, decreases for regressive taxes, and remains the same for proportional taxes as income increases.
· IMPORTANT TERMS
	market failures
demand-side market failures
supply-side market failures
productive efficiency

allocative efficiency

private goods

public goods
free-rider problem

cost-benefit analysis

negative externality
positive externality

	Coase theorem
quasi-public goods

optimal reduction of an externality
benefits-received


principle

ability-to-pay


principle
marginal tax rate

average tax rate

progressive tax

regressive tax
proportional tax
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· FILL-IN QUESTIONS
1. Market failure occurs when the competitive market system:
a. ___________________________________
___________________________________; or
b. ___________________________________
_____________________________________.
2. When it is impossible to charge consumers what they are willing to pay for a product, the situation that arises is a market failure on the (supply-side, demand-side) ______________, but when a firm does not have to pay the full cost of producing its output, it often leads to a market failure on the ______________.

3. In a competitive market, resources are devoted to the production of the mix of goods and services society most wants, or there is (allocative, productive) _______________ efficiency, and the goods and services will be produced in the least costly way, or there will be _______________ efficiency.

4. Allocative efficiency occurs at quantity levels where marginal benefit is (greater than, less than, equal to) ______________ marginal cost, maximum willingness to pay by consumers is ______________ the minimum acceptable price for producers, and the combined consumer and producer surplus is at a (minimum, maximum) ______________.

5. When competition forces producers to use the best techniques and combinations of resources to make a product, then (allocative, productive) ______________ efficiency is being achieved.  When the correct or optimal quantity of output of a product is being produced relative to the other goods and services, then ______________ efficiency is being achieved.

6. When there is overproduction of a product, there are efficiency (gains, losses) ______________ and when there is underproduction, there are efficiency ______________.  In both cases, the combined consumer and producer surplus is (greater than, less than) ______________ the maximum that would occur at the efficient quantity of output.

7. Rivalry and excludability apply to (private, public) __________ goods.  Rivalry means that when one person buys and consumes a product, it (is, is not) __________ available for purchase and consumption by another person.  Excludability means that the seller (can, cannot) __________ keep people who do not pay for the product from obtaining its benefits.
8. One characteristic of a public good is (rivalry, nonrivalry) _______________ and the other characteristic of a public good is (excludability, nonexcludability) _____________________.  A private firm will not find it profitable to produce a public good because there is a (free-rider, consumption) __________________ problem.

9. With a private good, in computing the market demand you add together the (prices, quantities demanded) _______________________ people are willing to pay for at each possible (price, quantity demanded) _______________________.  With a public good, in computing the collective demand you add together the (prices, quantities demanded) _____________________ people are willing to pay for the last unit of the public good at each possible (price, quantity demanded) ___________________.

10. When the marginal benefit is greater than the marginal cost, there will be an (over, under) _________allocation of resources to the production of a product, but when the marginal cost is greater than the marginal benefit, there will be an _________allocation.  At the intersection of the supply and demand curves, the marginal costs of the product output are (greater than, less than, equal to) _______________ the marginal benefits, and allocative efficiency results.

11. In applying cost-benefit analysis, government should use more resources in the production of public goods if the marginal (cost, benefit) ____________ from the additional public goods exceeds the marginal ____________ that results from having fewer private goods.  This rule will determine which plan from a cost-benefit analysis will result in the (maximum, minimum) ______________ net benefit to society.

12. Competitive markets bring about an efficient allocation of resources only if there are no (taxes, externalities) _______________ in the consumption and production of a good or service.  There is an externality whenever some of the costs of producing a product accrue to people other than the (seller, buyer) _________ or some of the benefits from consuming a product accrue to people other than the _________.

13. When there are negative externalities in competitive markets, the result is an (over, under) _________allocation of resources to the production of the good or service.  When there are posi-
tive externalities, the result is an (over, under) _________allocation of resources to the production of the good or service.

14. Government may use direct controls to reduce (negative, positive) _______________ externalities by passing legislation that restricts business activity.  In other cases, the government may (subsidize, tax) _______________ a producer.

15. The government may correct for the underallocation of resources where (positive, negative) ______________ externalities are large and diffuse.  This objective can be achieved by (taxing, subsidizing) _______________ buyers, ________________ producers, or through government (provision, consumption) _________________ of a public good.

16. Although quasi-public goods have the characteristic of (excludability, nonexcludability) __________________________, they are provided by government because they have large and diffuse (positive, negative) ______________ externalities.  Government provides them for free or at a minimal cost to (encourage, discourage) _______________ public consumption or use.

17. One policy approach to reducing greenhouse gases would be to tax carbon emission.  This policy would increase the marginal cost of production and shift the supply curve (right, left) ____________, thus (increasing, decreasing) _____________ the amount of carbon emissions.  Alternatively, a cap-and-trade program would create a (law, market) __________ for the right to discharge a particular emission.  If a firm wanted to emit more emissions it would have to (sell, buy) _______ the right to do so in the emissions market after weighing the costs of the rights against the benefits.
18. Federal income tax rates are progressive, which means that people with (lower, higher) ________________ incomes pay a larger percentage of that income as taxes than do persons with ________________ incomes. The tax rate paid on an additional unit of income is the (average, marginal) ________________ tax rate, while the total tax paid divided by the total taxable income is the ________________ tax rate.
19. The tax philosophy that asserts that households and businesses should purchase public goods and services in about the same way as private goods and services are bought is the (ability-to-pay, benefits-received) _____________________ principle of taxation, but the tax philosophy that the tax burden should be based on a person’s wealth or income is the _____________________ principle of taxation.
20. If the average tax rate remains constant as income increases, the tax is (regressive, progressive, proportional) __________________. If the average tax rate decreases as income increases, the tax is ___________________. If the average tax rate increases as income increases, the tax is (regressive, progressive, proportional) ___________________.
21. In the United States, the Federal personal income tax is (regressive, progressive, proportional) ________________, but sales taxes, property taxes, and payroll taxes are _________________. If corporate shareholders bear the burden of the corporate income tax, then it is (regressive, progressive, proportional) _________________, but in the long run, if part of the tax reduces wage rates or capital formation, then the tax is __________________.
22. The Federal tax system is generally (progressive, regressive, proportional) _________________, state and local tax systems are generally __________________, and overall the U.S. tax system is slightly __________________, but these conditions depend on the incidence of the taxes.
23. Government has (an easy, a hard) ___________ task in performing its economic functions.  For example, political interests in a democracy may force the government to make decisions where the marginal benefits are less than the marginal cost, thus creating economic (efficiency, inefficiency) _______________ in the allocation of resources.

· TRUE–FALSE QUESTIONS
Circle T if the statement is true, F if it is false.
1. Demand-side market failures arise when demand curves do not reflect consumers’ full willingness to pay for a product.
T   F
2. If demand and supply reflected all the benefits and costs of producing a product, there would be economic efficiency in the production of the product.

T   F
T   F
3. If demand and supply reflected all the benefits and costs of producing a product, there would be allocative efficiency in resource use.
T   F
4. Efficiency losses are increases in the combined consumer and producer surplus.
T   F
5. Rivalry (in consumption) means that when one person buys and consumes a product, it is not available for another person to buy and consume.

T   F
6. Excludability applies to public goods but not to private goods.
T   F
7. Private goods will not be provided in a competitive market if it is not profitable to do so.
T   F
8. Private goods are characterized by rivalry and excludability and public goods are characterized by nonrivalry and nonexcludability.
T   F
9. The two characteristics of public goods create a free-rider problem.
T   F
10. The optimal allocation of a public good is determined by the rule that marginal cost (MC) equals marginal revenue (MR).
T   F
11. When determining the collective demand for a public good, you add the prices people are willing to pay for the last unit of the public good at each possible quantity demanded.
T   F
12. When the marginal benefit of a public good exceeds the marginal cost, there will be an overallocation of resources to that public good use.
T   F
13. An externality is a cost or benefit accruing to an individual or group—a third party—which is external to the market transaction.
T   F
14. When there are negative externalities, more resources are allocated to the production of the product and more is produced than is efficient.
T   F
15. When there are positive externalities from a product, there will be an overallocation of resources for its production.
T   F
16. The Coase theorem suggests that government intervention is required whenever there are negative or positive externalities.
T   F
17. The most efficient way for government to correct for negative externalities from a product is to increase its demand.
T   F
18. Government can increase the benefits from the positive externalities of a product by subsidizing the cost for producers who supply the product and thus lower the price for consumers.
T   F
19. The chief difficulty in applying the benefits-received principle of taxation is determining who receives the benefit of many of the goods and services that government supplies.
T   F
20. The state and Federal taxes on gasoline are good examples of taxes levied on the benefits-received principle.
T   F
21. The ability-to-pay principle of taxation states that those with greater incomes should be taxed less, absolutely and relatively, than those with lesser incomes.
22. A tax is progressive when the average tax rate decreases as income increases.
T   F
23. The Federal income tax system is progressive.

T   F
24. The state and local tax structures are largely regressive.
T   F
25. One solution to the negative externalities caused by pollution is to create a market for pollution rights in which the social costs of pollution are turned into private costs.
T   F
26. Political pressure can make it difficult to find and implement an economically efficient solution to an externality problem.
T   F
· MULTIPLE-CHOICE QUESTIONS
Circle the letter that corresponds to the best answer.
1. The production of the particular mix of goods and services most highly valued by society under the assumption of least-cost production is referred to as
(a) a positive externality

(b) a negative externality

(c) allocative efficiency

(d) productive efficiency

2. Which is characteristic of a private good?
(a) rivalry

(b) nonrivalry

(c) nonexcludability

(d) a free rider problem
3. 
How do public goods differ from private goods?  Public goods are characterized by
(a) rivalry and excludability

(b) rivalry and nonexcludability

(c) nonrivalry and excludability

(d) nonrivalry and nonexcludability
4. There is a free-rider problem when people
(a) are willing to pay for what they want

(b) are not willing to pay for what they want

(c) benefit from a good without paying for its cost

(d) want to buy more than is available for purchase in the market

Answer Questions 11, 12, 13, and 14 on the basis of the following information for a public good.  P1 and P2 represent the prices individuals 1 and 2, the only two people in the society, are willing to pay for the last unit of a public good.  Pc represents the price (or collective willingness to pay) for a public good, and Qs represents the quantity supplied of the public good at those prices.
	Qd
	P1
	P2
	
	Pc
	Qs

	1
	$4
	$5
	
	$9
	5

	2
	3
	4
	
	7
	4

	3
	2
	3
	
	5
	3

	4
	1
	2
	
	3
	2

	5
	0
	1
	
	1
	1


5. What amount is this society willing to pay for the first unit of the public good?
(a) $10

(b) $9

(c) $8

(d) $7
6. What amount is this society willing to pay for the third unit of the public good? 

(a) $5

(b) $6

(c) $7

(d) $8
7. Given the supply curve Qs, the optimal price and quantity of the public good in this society will be
(a) $9 and 5 units

(b) $5 and 3 units

(c) $5 and 4 units

(d) $3 and 2 units
8. If this good were a private good instead of a public good, the total quantity demanded at the $4 price would be
(a) 3 units

(b) 4 units

(c) 5 units

(d) 6 units
9. Assume that a government is considering a new antipollution program and may choose to include in this program any number of four different projects.  The marginal cost and the marginal benefits of each of the four projects are given in the table below.  What total amount should this government spend on the antipollution program? 

(a) $2 million

(b) $5 million

(c) $17 million

(d) $37 million

	Project
	Marginal cost
	Marginal benefit

	#1
	$  2 million
	$  5 million

	#2
	5 million
	7 million

	#3
	10 million
	9 million

	#4
	20 million
	15 million


10. Which is the best example of a good or service providing the economy with a negative externality?
(a) a textbook

(b) an automobile

(c) a business suit

(d) an audit of a business firm’s books

11. When the production and consumption of a product entail negative externalities, a competitive product market results in a(n)
(a) underallocation of resources to the product

(b) overallocation of resources to the product

(c) optimal allocation of resources to the product

(d) higher price for the product
12. A positive externality in the production of some product will result in

(a) overproduction

(b) underproduction

(c) the optimal level of production if consumers are price takers

(d) the optimal level of production if consumers are utility maximizers

13. The Coase theorem suggests that externality problems can be resolved through
(a) private negotiations when there is clear ownership of the property rights

(b) government mandate when there is clear ownership of property rights
(c) nonprofit organizations that do not have a special interest in the matter
(d) taxes on businesses that can then be used to pay for the damages caused by the externality problems

Use the following graph which shows the supply and demand for a product to answer Questions 20, 21, and 22.

14. If there are neither positive nor negative externalities, the output that results in the optimal allocation of resources to the production of this product is
(a) q1
(b) q2
(c) q3
(d) 0
15. If the market for a product was in equilibrium at output level q2 but the optimal level of output for society was at q1, the government could correct for this
(a) negative externality with a subsidy to consumers

(b) negative externality with a subsidy to producers

(c) positive externality with a subsidy to producers

(d) negative externality with a tax on producers
16. If the market for a product was in equilibrium at output level q2 but the optimal level of output for society was at q3, the government could correct for this
(a) overallocation of resources by direct controls on consumers

(b) underallocation of resources through taxes on producers

(c) overallocation of resources through a market for externality rights
17. How does government correct for positive externalities?
(a) by taxing consumers

(b) by taxing producers

(c) by subsidizing producers
(d) by separating ownership from control
18. Quasi-public goods are goods and services
(a) that are indivisible

(b) that have large negative externalities

(c) that have large positive externalities

(d) that would not be produced by private producers through the market system
20. Which is true of the ability-to-pay principle as applied in the United States?
(a) It is less widely applied than the benefits-received principle.
(b) Tax incidence is generally taken as the measure of the ability to pay.
(c) Gasoline taxes are based on this principle.

(d) As an individual’s income increases, taxes paid increase both absolutely and relatively.

21. Taxing people according to the principle of ability to pay would be most characteristic of
(a) a payroll tax
(b) a value-added tax
(c) a general sales tax
(d) a progressive income tax
22. With a regressive tax, as income
(a) increases, the tax rate remains the same
(b) decreases, the tax rate decreases
(c) increases, the tax rate increases
(d) increases, the tax rate decreases
23. The Federal tax system is
(a) proportional, while state and local tax structures are largely progressive
(b) progressive, while state and local tax structures are largely regressive
(c) regressive, while state and local tax structures are largely proportional

(d) proportional, while state and local tax structures are largely regressive
(d) underallocation of resources through subsidies to producers
· PROBLEMS
1. Data on two individuals’ preferences for a public good are reflected in the following table.  P1 and P2 represent the prices individuals 1 and 2, the only two people in the society, are willing to pay for the last unit of the public good.
	Quantity
	P1
	P2

	1
	$6
	$6

	2
	5
	5

	3
	4
	4

	4
	3
	3

	5
	2
	2

	6
	1
	1


a. Complete the table below showing the collective demand for the public good in this society.
	Qd
	Price
	Qs

	1
	_____
	7

	2
	_____
	6

	3
	_____
	6

	4
	_____
	4

	5
	_____
	3

	6
	_____
	2


b. Given the supply schedule for this public good as shown by the Qs column, the optimal quantity of this public good is ________ units and the optimal price is $__________.

c. When 3 units of this public good are produced, the perceived marginal benefit is $__________ and the marginal cost is $__________; there will be an (overallocation, underallocation) __________________ of resources to this public good.

d. When 6 units of this public good are produced, the perceived marginal benefit is $__________ and the marginal cost is $___________; there is an (underallocation, overallocation) __________________ of resources to this public good.

2. Imagine that a state government is considering constructing a new highway to link its two largest cities.  Its estimate of the total costs and the total benefits of building 2-, 4-, 6-, and 8-lane highways between the two cities are shown in the table below.  (All figures are in millions of dollars.)

	Project
	Total cost
	Marginal cost
	Total benefit
	Marginal benefit

	No highway
	$    0
	
	$    0
	

	2-lane highway
	500
	$_____
	650
	$_____

	4-lane highway
	680
	_____
	750
	_____

	6-lane highway
	760
	_____
	800
	_____

	8-lane highway
	860
	_____
	825
	_____


a. Compute the marginal cost and the marginal benefit of the 2-, 4-, 6-, and 8-lane highways.

b. Will it benefit the state to allocate resources to construct a highway? _____________

c. If the state builds a highway,

(1) it should be a ______-lane highway.

(2) the total cost will be $_______ million.

(3) the total benefit will be $______ million.

(4) the net benefit will be $_______ million.

3. 
The graph below shows the demand and supply curves for a product bought and sold in a competitive market.  Assume that there are no positive or negative externalities.

a. Were this market to produce an output of Q1, there would be an (optimal, under, over) ____________ allocation of resources to the production of this product.
b. Were this market to produce Q3, there would be an _______________ allocation of resources to this product.
c. The equilibrium output is ______________, and at this output there is an _______________ allocation of resources.
	
	Tax A
	
	Tax B
	
	Tax C


	Income
	Tax paid
	Av. tax rate
	
	Tax paid
	Av. tax rate
	
	Tax paid
	Av. tax rate

	$    1500
	$  45.00
	3%
	
	$  30.00
	2%
	
	$135.00
	9%

	3000
	90.00
	_____
	
	90.00
	_____
	
	240.00
	_____

	5000
	150.00
	_____
	
	150.00
	_____
	
	350.00
	_____

	7500
	225.00
	_____
	
	187.50
	_____
	
	450.00
	_____

	10,000
	300.00
	_____
	
	200.00
	_____
	
	500.00
	_____

	Type of tax:
	____________________
	
	____________________
	
	____________________


4. The table above shows five levels of taxable income and the amount that would be paid at each of the five levels under three tax laws: A, B, and C. Compute for each of the three tax laws the average rate of taxation at each of the four remaining income levels. Indicate whether the tax is regressive, proportional, progressive, or some combination thereof.
· SHORT ANSWER AND ESSAY QUESTIONS
1. Explain the difference between demand-side market failures and supply-side market failures. Give several examples of each one.

2. Distinguish between a private and a public good.  Include in your answer an explanation of rivalry, excludability, and the free-rider problem.
3. Explain the relationship between the marginal cost and benefit of a public good when there is an underallocation, an overallocation, and an optimal allocation of resources for the provision of the public good.
4. Describe cost-benefit analysis, and state the rules used to make decisions from marginal and total perspectives.
5. What are externalities?  Give examples of positive externalities and negative externalities.
6. Should the government intervene in an externality dispute between two property owners over the use of one party’s land?  Should government intervene in the case of acid rain?
7. Under what conditions might it be worthwhile for the government to intervene or not to intervene to settle an externality problem?
8. Explain the two methods that government uses to reallocate resources to take account of negative externalities.
9. What three options does government use to correct for the underallocation of resources in the case of positive externalities?
10. Why are quasi-public goods generally provided by government rather than the competitive market?
11. How are resources reallocated from the private economy to produce public or quasi-public goods?
12. How does the existence of negative externalities affect the allocation of resources and the prices of products?
13. Describe what happens in a market in terms of demand, supply, output, and price when there are positive externalities associated with a product.
14. Explain how a carbon tax would work to reduce greenhouse gases.
15. Discuss the use of a cap-and-trade program for reducing carbon emissions.  What is the “cap” and what is the “trade” in such a program?
16. Explain precisely the difference between the marginal tax rate and the average tax rate.
17. What are the two basic philosophies for apportioning the tax burden in the United States? Explain each one.
18. What are the difficulties encountered in putting the two basic tax philosophies into practice?
19. Explain the differences among progressive, regressive, and proportional taxes.
20. Explain whether businesses or consumers are likely to bear the incidence of a corporate income tax or a business property tax.
21. What general conclusion can be drawn about the progressivity or regressivity of the Federal tax system, taxation by state and local governments, and the overall U.S. tax system?
22. How does politics affect the economic role of government in the economy?
ANSWERS

Chapter 5  Market Failures:  Public Goods and Externalities

FILL-IN QUESTIONS
1. a. does not allocate any resources to the production of certain goods; b. either underallocates or overallocates resources to the production of certain goods

2. demand-side, supply-side
3. allocative, productive

4. equal to, equal to, maximum
5. productive, allocative
6. losses, losses, less than
7. private, is not, can

8. nonrivalry, nonexcludability, free-rider

9. quantities demanded, price, prices, quantity demanded

10. under, over, equal to

11. benefit, cost, maximum

12. externalities, seller, buyer

13. over, under

14. negative, tax

15. positive, subsidizing, subsidizing, provision

16. excludability, positive, encourage

17. left, decrease, market, buy
18. higher, lower, marginal, average

19. benefits-received, ability-to-pay

20. proportional, regressive, progressive

21. progressive, regressive, proportional, regressive

22. progressive, regressive, progressive
23. a hard, inefficiency
TRUE–FALSE QUESTIONS
	1.  T
	10.  T
	19.  T

	2.  T
	11.  T
	20. T

	3.  T
	12.  F
	21. F

	4.  T
	13.  T
	22. F

	5.  T
	14.  T
	23. T

	6.  F
	15.  F
	24. T

	7.  T
	16.  F
	25.  T

	8.  T
	17.  F
	26.  T

	9.  T
	18.  T
	


MULTIPLE-CHOICE QUESTIONS
	1.  c
	8.  a
	16. d

	2.  a
	9.  b
	17.  c

	3.  d
	10.  b
	18.  c

	4.  c
	11.  b
	19. c

	5.  b
	12.  b
	20. d

	6.  a
	13.  a
	21. d

	7.  b
	14.  b
	22. d

	
	15.  d
	23. b


PROBLEMS
1. a. $12, 10, 8, 6, 4, 2; b. 4, 6; c. 8, 4, underallocation; d. 2, 10, overallocation

2. a. Marginal cost:  $500, $180, $80, $100; Marginal benefit:  $650, $100, $50, $25; b. yes; c. (1) 2, (2) $500, (3) $650, (4) $150

3. a. under; b. over; c. Q2, optimal
4. Tax A: 3,3,3,3, proportional; Tax B: 3, 3, 2.5, 2, combination; Tax C: 8, 7, 6, 5, regressive
SHORT ANSWER AND ESSAY QUESTIONS
	1.  p. 97
	9.  pp. 108–109 
	17. pp. 114–115

	2.  pp. 98–101
	10.  pp. 108–109
	18. pp. 114–115

	3.  pp. 102–103  
	11.  pp. 111–113
	19. p. 115

	4.  pp. 103–104
	12.  pp. 111–113
	20. pp. 116–117

	5.  pp. 104–106 
	13.  pp. 108–109
	21. pp. 116–117

	6.  pp. 107–108
	14.  p. 111
	22.  pp. 117–118

	7.  p. 107
	15.  p.111
	

	8.  pp. 107–108
	16. p. 114
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