CHAPTER 20

EXTERNALITIES AND PUBLIC GOODS

CHAPTER DISCUSSION

This chapter investigates three general areas in which markets are not able to function efficiently on their own: externalities, common property resources, and public goods. Externalities occur whenever someone is affected by another person’s consumption or production decision without being part of a corresponding market transaction. Common property resources are accessible for use without having to pay for them. Public goods are ones such that non-payers cannot be excluded from their consumption. 
A negative externality occurs when third parties are harmed by the consumption or production of a good or service without being part of the market transaction. Negative externalities represent the part of social costs that are not fully recognized as part of private costs, and therefore not adequately accounted for in making decisions. When there is a disconnect between private costs—on which firms make decisions—and social costs—which reflect society’s lost opportunities—then those private decisions will likely be socially inefficient. In Text Figure 20.1, the mill worries about its private MCmill when deciding how much to produce. But it is inadvertently imposing external costs in the form of pollution on society as a whole, denoted by the line MECmill. Note carefully that MSCmill is the vertical sum of MECmill and MCmill. In aggregating over all such firms to arrive at the market supply and MSC curves, we add horizontally as usual because we are asking, at a given price, how much each firm would supply.

Positive externalities occur when a decision bestows a benefit on a third party who is not involved in the market transaction. They are also sources of inefficiency because not enough of the good is being produced by otherwise competitive markets. Here, there is a disconnect between the private marginal value (represented by market demand) and social marginal value of each additional unit consumed. The difference is called the external benefit, and it is disregarded by private decision makers, so they produce and consume too little.

Now that we’ve seen how externalities can result in inefficiencies, we need to ask whether economics suggests any remedies. One of is that they arise because property rights are unclear. For example, it may be unclear whether a mill has the right to dump waste into a river or a farmer has the right to clean water. Once that confusion is cleared up, there is a predictable outcome of negotiation. As long as property rights are identified and enforceable, and negotiation is costless, the resource allocation will be efficient and independent of who has the property rights. This was the insight of Ronald Coase. But importantly, his Coase Theorem says that negotiation has to be frictionless in order for the outcome to be efficient. When the conditions of Coase’s theorem are unattainable, pure market responses to externalities fail, so we turn to public-sector responses to see if they are any better.
If externalities arise because of the absence of a market, then sometimes government can aid the private sector in creating the necessary markets. If an activity results in an externality, then government could simply limit that activity. It could impose quantity controls, such as absolute constraints on air pollution emissions, noise, wastewater dumping, etc. Achieving efficiency this way requires the government to measure two important schedules: the marginal cost of abatement (MCA) and the marginal social cost (MSC) of the offending activity. 
Another approach to public policy concerning such an externality is through altering the incentives that polluters have. A.C. Pigou recognized that if the marginal external cost of a polluting activity could be measured, then a tax equal to that MEC could be imposed on firms, thereby internalizing the external costs. Pigou suggested that those external costs be made explicit in the form of Pigouvian taxes that serve to bring the private marginal cost up to the social marginal cost, giving the appropriate signals to decision makers. An alternative policy would be to establish liability rules that can be enforced in the courts whenever someone is harmed by an externality like pollution. Incentives would then be in place to limit harmful activity to avoid having to pay compensation.
Strict liability, however, fails to recognize that damages are jointly caused in many cases because harmed parties might have had an opportunity to mitigate those losses, but the promise of full compensation reduces their incentive to mitigate. Efficient liability rules would require compensation only up to the marginal cost associated with efficient mitigation.

Minimizing the total abatement cost requires that the marginal cost of abatement be equal for all firms. In this sense, then, an emissions tax on pollution is generally more efficient than a strict equal standard applied to all emitters. Another consideration in comparing a tax with a standard is how flexible they are in a given circumstance. The allowance of tradeable permits is also essential. The same standards will be met, but the total resource cost of meeting that standard will be minimized.

A somewhat special example of externalities is common property resources, where more than one user has free access to the same fixed resource. The result is that all users tend to overuse the common property resource. One obvious remedy would be to have a single owner of the resources, but that can lead to monopoly exploitation and underuse. An alternative policy would be to license or meter users and either strictly limit them or charge them a fee to represent the true social marginal cost of their use, like imposing tolls on roads or bridges that can be changed to reflect varying congestion levels. 

Private goods are the subject of most of the rest of the text, so we know a lot about their provision. They possess two characteristics: they are excludable and they are rival. That means that anyone who does not pay for them can be excluded from consuming them; and if another person consumes one, there is one less for anyone else to consume. Public goods are nonexcludable and nonrival if, once they are produced, one more person can consume them without reducing the ability of someone else to consume them.

Pure public goods present a problem for market efficiency. Because of their nonexcludability, it is possible, once they are produced, for someone to free ride. At best, public goods will be provided insufficiently, if at all in a competitive market environment, making them another example of market failure.

Because everyone consumes at the same amount of a public good, we need to add up all the marginal values of society’s members for each level of the public good. That means vertical summation of individuals’ demand (marginal benefit) curves. With public goods, it may be difficult to persuade each member of society to truthfully reveal his true marginal benefit of a good that he cannot be prevented from consuming. Economist Theodore Groves proposed a way that at least in theory appears to give incentives for citizens to report their preferences truthfully, in relation to the political economy. A voter’s preferences are said to be single peaked if her total benefit curve has a unique maximum at some level (the ideal level for that person) and falls off in either direction from the maximum. If everyone had identical total benefit functions, they could all agree on the optimal level through voting because they would all have the same ideal level. However, if their benefit schedules differ, then the question arises as to whether a majority vote would reach the level that maximizes total net benefits. The median voter is that person whose ideal point is the median of all voters’ ideal points. However, there is no guarantee that the ideal point of the median voter will maximize net social benefit because the median voters’ choice does not necessarily take into account the intensity of everyone’s choices.
OUTLINE

Externalities and Public Goods

· Externalities 

· Occur whenever someone is affected by another person’s consumption or production decision without being part of a corresponding market transaction.  

· Negative externalities are costs imposed on others not part of the transaction.

· E.g.,  Pollution (air, water, noise)

· Positive externalities are benefits bestowed on other not part of the transaction.

· Neighborhood beautification, education

· Existence of negative externalities means external costs are not considered by market decision makers.

· Too much of the good gets produced and consumed in competitive markets.

· Results in deadweight loss.

· Existence of positive externalities means external benefits are not considered by market decision makers.

· Too little of the good gets produced and consumed in competitive markets.

· Results in deadweight loss.

· Imperfectly competitive markets might  produce the right amount of a good with negative externalities.

· Monopolies generally produce too much of a good.

· So just by chance, it could offset the negative externality.

· Unlikely event: it could go either way.

· Remedies for Externalities: the private sector

· Property rights and negotiations

· If it is unclear who owns rights, externalities can occur.

· Where there is inefficiency, there is opportunity for net gain.

· Negotiation between polluting party and harmed party can result in efficient outcome.

·  If pollution abatement is less costly than harm, abatement will occur with negotiation and payment.

· If pollution abatement is more costly than harm, no abatement will occur, which is efficient outcome.

· Assignment of property right has no effect on ultimate resource allocation.

· Assignment of property rights does have effect on distribution of wealth.

· Coase Theorem

· If property rights are assigned and enforced and if contracting is costless, efficient allocation will result.

· Limitations of bargaining.

· Attorneys are expensive.

· Rights are sometimes inherently unclear.

· Harmed parties may be numerous and hard to identify.

· True harms and abatement costs not transparent.

· Public sector remedies for externalities

· Policies that support creation of missing markets.

· Direct quantity control

· Government can set standards that limit the emission of pollutants.

· To determine the efficient level of control, marginal social benefit and marginal social cost schedules must be measured.

· Policies that correct private incentives

· Taxes can be imposed equal to the marginal external cost of pollution.

· These are called Pigouvian taxes.

· Ideally they cause the external cost of pollution to be internalized.

· Liability rules 

· Parties harmed by pollution can sue for damages

· Creates an incentive for polluters to limit pollution in order to limit their liability

· Requires courts to measure actual harm, not the entire schedule of marginal external cost.

· If cause of harm is shared, strict liability rules may not lead to efficient allocation.

· Harmed parties who anticipate full compensation have too little incentive to mitigate damages.

· Controlling quantities versus correcting incentives

· If government could accurately measure external cost and benefit, taxes and standards would be equivalent.

· If errors exist in setting efficient standard or tax, either policy could be preferable.

· If MCA is steep and MSC is flat, emissions tax results in less deadweight loss.

· If MSC is steep and MCA is flat, emissions standard results in less deadweight loss.

· Regardless of the chosen level of abatement, it should be achieved at lowest overall cost.

· Imposing identical standard on all firms will not minimize total cost of abatement.

· Individual standards should be set such that the marginal cost of abatement is equal across all firms.

· Hybrid market approaches impose standards but use markets to achieve efficient respective levels of abatement.

· Tradable emissions permits allow firms to buy and sell rights to emit pollutants.

· Firms who can abate more efficiently can sell rights to firms that find it more costly to abate.

· Result is lowest overall cost to achieve any given level of abatement.

· Common property resources 

· Special case of externalities

· More than one user has free access to common resource.

· Each user imposes costs on all others but doesn’t take those costs into account.

· Remedies are similar to remedies for externalities:

· Create ways for users to bear full cost of use

· Consolidate ownership in one person

· Devise ways to set per-unit prices to reflect true marginal costs.

· Public goods are nonrival and nonexcludable

· Nonrival means one more person can consumer the good without reducing the ability of others to consume it.

· Nonexcludable means non-payers cannot be excluded from consuming.

· Free-rider effects mean markets will not provide efficient level of the good because there is no way to ensure the provider will be paid for it.

· Efficient level of public goods equates marginal social cost to marginal social benefit.

· Marginal social benefit of a public good is the vertical summation of all citizens’ marginal private benefit curves.

· Public policy toward public goods

· Government can produce the good directly.

· Government can give incentives for private producers through subsidies or buy the good in private markets and provide it.

· Because of free-rider effects, individuals are not likely to reveal truthfully their marginal benefit for a public good.

· Groves mechanism is a procedure to induce people to report truthfully.

PRACTICE MULTIPLE CHOICE

1. Which of the following would not be considered to involve an externality?

a. Driving one’s automobile onto a crowded freeway at rush hour.

b. Mowing one’s lawn with an exhaust-emitting power lawnmower.

c. A firm’s purchasing enough of an input to drive up its price to the firm’s competitors, thus increasing their costs.

d. A university locating in a region, thus increasing property values of all the adjoining landowners in the region.

e. Throwing an outdoor party with a loud live band that disturbs the sleep of neighbors.

2. Which statement(s) is (are) true regarding the provision of goods with externalities?

I. Otherwise-competitive markets provide less than the efficient level of a good with negative externalities.

II. Otherwise-competitive markets provide more than the efficient level of a good with positive externalities.

III. Imperfectly competitive markets might provide the efficient level of a good with negative externalities, but not necessarily.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I and II only are correct.

e. I, II, and III are all correct.

3. An appropriate policy to remedy a negative externality in production would be 

a. to charge an emissions fee equal to the marginal social cost of production.

b. to charge an emissions fee equal to the marginal private cost of production.

c. to charge an emissions fee equal to the difference between the marginal social cost and the marginal private cost of production.

d. to impose the same emissions standard on each firm in the industry, regardless of it abatement cost efficiency.

e. shut down entirely any firm that is polluting.

4. Pigouvian taxes _____

a. reduce the private cost of producing a good with external costs.

b. can lead to efficient allocation only if their revenues are paid to those damaged by pollution.

c. should be high enough to prohibit all pollution, or they are not effective means to reach efficient allocations.

d. lead to efficient resource allocation if they serve to internalize external production costs.

e. have never actually been attempted by a real-world government.

5. Which statement is correct concerning positive externalities?

a. If a consumer would have paid more than she did pay for a competitively-priced good, she received a positive externality.

b. Positive externalities are spillover benefits bestowed on parties not directly involved in a related market transaction.

c. The Pigouvian Asymmetry Theorem shows that taxes can be efficient in the case of negative externalities, but subsidies can not lead to efficiency in the case of positive externalities.

d. A monopolist might end up producing the efficient amount of a good with positive externalities.

e. Competitive markets tend to produce too much of a good with positive externalities.

6. In Application 20.2, what is the source of deadweight losses associated with use of antibiotics?

a. Too few people use antibiotics, resulting in the spread of diseases.

b. When pharmaceutical companies produce antibiotics, they necessarily pollute the environment.

c. Once the formula for an antibiotic has been discovered, efficiency dictates that it be sold at marginal cost, but drug firms charge too high a price.

d. The overuse of antibiotics can lead to drug-resistant strains of germs, which reduces the effectiveness of some medicines for many other people.

e. Taxes imposed on pharmaceutical firms result in too few antibiotics being produced and result in deadweight losses.

7. Herb runs an egg ranch next door to Sally’s auto body shop.  Sally’s shop makes a lot of noise that could be eliminated if she incurred $6,000 per year in noise- abatement procedures.  As it is, she earns $50,000 per year in profit.  Herb’s chickens don’t lay as many eggs when it’s noisy.  With all the noise next door, he earns $120,000 a year, but if it were quiet, his profit would be $124,000.  Which statement is correct?

a. Since both Herb and Sally operate in competitive markets, efficiency is probably about as high as it’s likely to get.

b. Without a law that requires silent auto body operation, Herb is destined to put up with the noise and earn lower profit.

c. If a law ensured Herb the right to silence for his hens, Sally would just have to pay the abatement cost, resulting in lower total profit for both producers together.

d. A law that bans noise in auto body shops would lead to the efficient allocation of resources.

e. If a law ensured Herb the right to silence for his hens, Sally could possibly negotiate to pay Herb for the right to make noise in her shop, leading to a more efficient outcome.
8. The Coase  Theorem _____

a. says that if property rights are well defined and enforced, and if negotiations are frictionless, the inefficiency of externalities would be corrected.

b. implies that emissions taxes are more efficient than strict emissions standards.

c. is a mechanism for eliciting truthful preferences for public goods.

d. implies that government intervention in markets for goods with externalities is never warranted.

e. recognizes that private property is the source of externalities and argues for government ownership of all resources.

9. Where inefficiencies exist owing to negative externalities, ______

a. frictionless negotiation and well defined property rights will result in the same distribution of wealth, regardless of how the property rights are assigned.

b. it is always more efficient to eliminate the source of the negative externality through strict enforcement anti-pollution laws.

c. there is an opportunity to increase overall wealth through elimination of the externality.

d. negotiation will result in a different ultimate allocation of resources, depending upon how the property rights are assigned.

e. it is usually because property rights have been assigned to the wrong party.

10. The efficient level of air pollution _______

a. is the level that minimizes damage done from air pollution.

b. is the level that equates the marginal cost of abatement to the marginal social benefit from air pollution.

c. is always zero.

d. is the level that equates the marginal cost of abatement to the marginal social cost of air pollution.

e. is the level that makes the marginal cost of abatement zero.

11. Which of the following statements best reflects the use of liability rules in dealing with externalities?

a. Ideally, liability rules induce decision makers to internalize all external costs and make efficient choices.

b. Under liability rules, the person who harms another is required to compensate for the harm done.

c. If the cause of harm is shared between the perpetrator and the harmed party, strict liability rules requiring full compensation might not reach an efficient allocation because there is little incentive to mitigate on the part of the harmed person.

d. Liability rules require courts to measure actual damages, not the entire marginal external cost schedule.

e. All of the above are correct.

12.  Regarding the total cost of abatement, which statement(s) is (are) correct, if any?

I. To minimize the total cost of some level of abatement, each emitter should be required to achieve equal levels of abatement.

II. An emissions tax is more likely to achieve minimum total cost of abatement than strict standards without the possibility of tradable permits.

III. A tradable emission permit policy is the best way to determine the efficient level of overall abatement.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I and II are corrects

e. None of the statements is correct.

13. Which of the following would be an example of a common property resource?

a. Many oil companies drilling in the same oil field.

b. Automobiles driving on a congested freeway.

c. Trapping lobsters off the coast of Maine.

d. Bathers on a popular public beach on a hot summer afternoon.

e. All of the above are examples of common property resources.

14. A good is said to be nonexcludable if _____

a. one more person can consume it without reducing the amount other people can consume.

b. anyone can buy it without meeting restrictions such as residency or age.

c. once it is produced, even people who do not pay for it cannot be prevented from consuming it.

d. you must pay for it in order to be able to consume it.

e. its use will impose costs on others.

15. Which of the following activities is nonrival but not nonexcludable?

a. watching a baseball game in a stadium that is not filled to capacity.

b. national defense.

c. fishing in the ocean.

d. viewing a spectacular sunset.

e. enjoying the benefit of smallpox eradication.

MULTIPLE CHOICE ANSWERS
1. c
2. c

3. c

4. d

5. b

6. d

7. e

8. a

9. c

10. d

11. e

12. b

13. e

14. c

15. a

WORD PROBLEMS

1. A product is being produced and sold in a competitive market where the demand function is given by Q = 20,000 – 200 P and the supply function is given by Q = –1000 +100 P.  The production of this good produces pollution which generates a marginal external cost given by MEC = 0.005 Q.

a. Find the equilibrium price and quantity currently prevailing in this market.

b. Calculate the efficient level of output in this market and the deadweight loss caused by this external cost.

2. Angie and Bill are the only two citizens of society.  Each has a marginal benefit function for widgets given by MB = 1- Q.  The marginal social cost of widget production is given by MC = Q. 

a. Assuming widgets are pure private goods, what is the marginal social benefit function, and what is the efficient level of production and consumption of widgets?

b. Assuming widgets are pure public goods, what is the marginal social benefit function, and what is the efficient level of production and consumption of widgets?

3. A chemical firm emits air pollution in it production process.  The firm experiences some cost from pollution, but society overall experiences additional cost from the pollution the chemical firm emits.  The firm’s private marginal cost from pollution is given by MCprivate = 0.05Q, where Q is the level of pollution it emits into the air. Additionally, the external cost of pollution is given by MCext = 0.13 Q.  The chemical firm can abate the level of pollution, and its marginal cost of abatement is given by MCA= 30 -0.02 Q, which is negatively sloped when graphed against the level of pollution.  What is the firm’s private optimal level of pollution?  What is the socially optimal level of pollution? How much deadweight loss is the firm creating by emitting too much pollution?

CHALLENGE YOUR MIND

1. Consider a multi-divisional firm in which each division head is rewarded according to her divisional profit. When one division engages in public relations expenditure to enhance the reputation of the company, the other division benefits.  Discuss each division manager’s incentives regarding the optimal level of public relations expenditure that it will make versus how much it should make.  Can you suggest a remedy for any misallocation of resources that this situation would engender?

2. Franchise fast food companies receive a fee from each of their franchisees in exchange for granting the right to use the franchise logo, signage, and national advertising.  Customers of franchise fast food establishments depend on the reputation of the chain in choosing where to buy their meals, especially when traveling away from home.  Discuss the incentives that each franchisee has regarding his level of service and quality of food preparation.  Are there any public-good issues that could result in misallocation of resources?  Suggest policies the counter these inefficiencies. 

3. Professors often are evaluated by their students, and their salaries are sometimes dependent in part on student evaluations.  Professors sometimes believe that their student evaluations are related to the ease of their class and the generosity of the grades they award. Students’ job applications after college may depend upon their college grades as well as the reputation their college has for being an “easy” or “hard” grading institution.  Use public goods analysis to discuss these issues and suggest remedies for possible inefficiencies.
