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CHAPTER SUMMARY
An externality rises when one party directly conveys a benefit or cost to others.  A network externality arises when a benefit or cost directly conveyed to others depends on the total number of other users.  An item is a public good if one person’s increase in consumption does not reduce the quantity available to others.  Equivalently, a public good provides nonrival consumption.  

The benchmark for externalities and public goods is economic efficiency. At that point, all parties maximize their net benefits. Externalities can be resolved through unilateral or joint action, but resolution may be hampered by differences in information and free riding. Similarly, the commercial provision of a public good depends on being able to exclude free riders. Excludability depends on law and technology.


Markets with network externalities differ from conventional markets in several ways.  Demand is insignificant until a critical mass of users is established.  Expectations of potential users help to determine the attainment of critical mass.  

TIPS FOR INSTRUCTORS
In traditional microeconomics textbooks, externalities are associated with pollution.  This gives business students a mistaken impression that externalities are only an environmental issue.  Accordingly, this book focuses on an intuitive business application of externalities -- to real estate.  What makes a good commercial district “good” is the externalities.  The same is true for “good” neighborhoods.  Also, the concept of externalities has gained new importance in the “new economy”.  The growth of the Internet and e-commerce has been driven in part by network effects and network externalities.


There is an overlap between externalities and strategic behavior.  However, externalities can exist without strategic behavior.  For instance, many thousands of residents contribute to the quality of a neighborhood, and hundreds of thousands subscribe to AOL Instant Messenger, without considering the external benefit to others.
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GENERAL CHAPTER OBJECTIVES
1. Discuss positive and negative externalities, and their economically efficient level. 

2. Explain why it is profitable to resolve externalities, and how to do so.

3. Identify network externalities and apply the concept to the Internet and e-commerce.

4. Distinguish the managerial implications of markets with network externalities from conventional markets.

5. Discuss the concept of a public good and its economically efficient level. 

6. Examine the role of technology and law in excluding users from a public good.

SPECIFIC INSTRUCTIONAL OBJECTIVES
After completing this entire chapter, students should be able to:
1. Explain that an externality arises when one party directly conveys a benefit or cost to others.

2. Appreciate that the presence of an externality implies the relevant market does not exist.

3. Understand that externalities may be positive or negative, and give examples of both.

4. Analyze the group marginal benefit curve from an externality as the vertical sum of the individual marginal benefits.

5. Show graphically that, if one party generates positive externalities, the group maximizes profit where the group marginal benefit equals the marginal cost of the activity generating the externality.

6. Analyze the group marginal cost curve from an externality as the vertical sum of the individual marginal costs.

7. Show graphically that, if one party generates negative externalities, the group maximizes profit where the individual’s marginal benefit from the activity generating the externality equals the group marginal cost.

8. Identify the benchmark for an externality as the economically efficient level, or equivalently, where the sum of the marginal benefits from the activity generating the externality equals the sum of the marginal costs.

9. Define that an externality is resolved when the sum of the marginal benefits equals the sum of the marginal costs.

10. Appreciate that a profit can be made by resolving an externality.

11. Discuss how a merger of the source and recipient can resolve an externality.

12. Discuss how joint action by the source and recipient can resolve an externality. 

13. Define a free rider as a party that contributes less than its marginal benefit to the resolution of the externality.

14. Appreciate how free riders and informational differences hamper the resolution of an externality.

15. Define a network externality as arising when a benefit or cost directly conveyed to others depends on the total number of other users.

16. Apply the concept of network externality to explain the growth of the Internet and other communications technologies.

17. Recall that a network effect arises when a benefit or cost depends on the total number of other users, and distinguish this concept from a network externality.

18. Appreciate that, in the case of a network effect, any possible externality may have been resolved and hence there may be no further profit to be gained by resolution.

19. Define critical mass as the number of users at which the quantity demanded becomes positive.

20. Justify that, in the presence of network externalities, demand is insignificant until a critical mass of users is established.  

21. Explain how expectations of potential users help to determine the attainment of critical mass.  

22. Discuss how expectations can be influenced through commitments and hype.

23. Define installed base as the quantity of complementary hardware in service.

24. Define tipping as the tendency for the market demand to shift toward a product that has gained a small initial lead.

25. Explain why markets with network externalities/effects are more likely to tip than conventional markets.

26. Discuss how the presence of network externalities affects the price elasticity of demand.

27. Define an item as a public good if one person’s increase in consumption does not reduce the quantity available to others, and a private good otherwise.

28. Define consumption as being nonrival if one person’s increase in consumption does not reduce the quantity available to others, and rival otherwise.

29. Define consumption as being congestible if one person’s increase in consumption by some quantity reduces the total quantity available to others but by less than that quantity.

30. Identify a continuum between rival, congestible, and nonrival.

31. Apply the concept of congestibility to the Internet.

32. Show graphically and explain the economically efficient provision of a public good.

33. Distinguish between content and delivery, and explain that content is always a public good, while delivery need not be.

34. Define consumption as being excludable if the provider can exclude particular consumers.
35. Appreciate the conceptual distinction between nonrival consumption and  excludability. 
36. Explain how excludability depends on law and the cost of enforcement.

37. Understand the meanings of patents and copyrights, and what they protect.

38. Explain how excludability depends on technology.

ANSWERS TO PROGRESS CHECKS
11A.
(1)
The horizontal sum of individual demand curves is the market demand curve: At every price, we add the quantities demanded by the individuals to get the market quantity. The curves are added in a horizontal direction.  (2) The vertical sum of individual marginal benefit curves is the group marginal benefit curve: At every quantity, we add the marginal benefits of the individuals to get the group marginal benefit. The curves are added in a vertical direction.

11B.
(1)
Sol’s marginal cost curve will be higher.  (2) The level of investment that maximizes the group profit will be lower.  Please refer to Figure 11B on page 545 of the text.

11C.
(a)
Network externality.  (b) Probably a network effect since the issuer of the credit card would resolve the externality.

11D.
See Figure 11D on page 545 of the text.

11E.
There are only a few users of techniques for coronary bypass, hence, usage is relatively easy to monitor. See Figure 11E on page 546 of the text.

ANSWERS TO REVIEW QUESTIONS
1. [omitted].

2. The amount that the recipients of the negative externality are willing to pay for a marginal reduction is less than or equal to the marginal cost. The amount that the source is willing to accept for a marginal reduction is greater than or equal to the marginal benefit. Since the sum of the marginal costs exceeds the marginal revenue, the intermediary could make money.

3. (a) and (b).

4. (a)
The new exit will increase Moonlight’s business.  (b) Moonlight is taking a free ride on the investments by the other property owners.

5. More difficult in (b).

6. [omitted].

7. Most Web content can be equally well browsed in Microsoft Explorer and Netscape Navigator.  If more people choose Internet Explorer, it does not affect my benefit from Netscape Navigator.  

8. More price sensitive when competing products have similar market shares, and less price sensitive when one product is dominant and the competing products lack critical mass.

9. Technical standards are more important in markets with network effects.  If products are not standardized, it will be relatively harder for any to reach critical mass.

10. [omitted].

11. (i) CBS is a public good.

12. Because the item makes available the same quantity to benefit all potential users.

13. (a), (c), and (d).

14. Patents protect inventions of products or processes, while copyright protects artistic and literary expression.  

15. [omitted]. 

ANSWERS TO DISCUSSION QUESTIONS
1. A study of leasing practices among U.S. shopping malls reported that, on average, department stores paid rent of $2.24 per square foot.  After controlling for differences in sales per square foot among stores of different types, the study calculated that the average rent for a specialty store was $11.88 per square foot.  
(Source: B. Peter Pashigian and Eric D. Gould, “Internalizing Externalities: The Pricing of Space in Shopping Malls”, Journal of Law and Economics, Vol. 41 No. 1 (April 1998), 115-142.)

a. Compare the development of new department store along an open street with one in a shopping mall.  In which case are the externalities more likely to be resolved?
b. Explain why shopping malls charge department stores much lower rent than specialty retailers.
Answer

(a) Within the mall.  The mall owner can encourage positive externalities and discourage negative ones.

(b) The department stores attract shoppers who then also patronize specialty stores within the mall.  The department stores are called anchor tenants.  For economic efficiency, they should be paid for generating positive externalities.  This is reflected in their lower rent.

2. From an economic and technical standpoint, there is an optimal rate at which to extract oil from an oil field.  In the mid-1990s, Mobil was producing 60,000 barrels of oil per day (bpd), and Shell was producing 75,000 bpd from adjacent fields in California. 

a. What are the externalities between the production of the two oil companies?

b. If the two companies negotiate an agreement, should they aim to increase or reduce production?

c. Assess the likelihood that the externality would be resolved.

Answer

(a) Each company will extract oil according to its own marginal benefit and marginal cost.  Neither company will take account of the effect of its production rate on the other’s profits (a negative externality).  The profits of the two companies would be higher if they both agreed to a slower rate of production, but this is not a Nash Equilibrium.  Both parties have an incentive to raise production rates to capture a bigger share of the pool.  They are caught in a prisoners’ dilemma. 

(b) Reduce production until group marginal benefit equals group marginal cost.

(c) The possibility of resolving the externality depends on: (i) reaching an agreement on the joint rates; and (ii)  being able to monitor and punish cheating, because each party will have the incentive to over-produce.  Only two companies are involved, which facilitates resolution.  Comment: In 1997, Mobil and Shell merged their California oil production businesses into CalResources LLC.  (“Mobil, Shell hope to cut costs with US merger”, Business Times (Singapore), November 8, 1996.)

3. Most local telephone companies publish Yellow Page telephone directories.  They distribute these directories free of charge to all telephone subscribers.  As the Yellow Pages are an effective way of attracting customers, businesses are willing to pay for listings.  The Yellow Pages provide local telephone companies with a lucrative source of revenue. 

a. How does one telephone subscriber's acquisition of telephone service affect other subscribers?  

b. How should a telephone company adjust the price of Yellow Page listings according to the circulation of the directory?  

c. Compare two telephone companies.  Southern Telephone publishes Yellow Pages, while Northern Telephone does not.  Which operator has a higher marginal revenue from telephone service?

d. Assuming that Southern Telephone and Northern Telephone face the same marginal cost of providing telephone service, which will operate on a larger scale?

Answer

(a) A subscriber’s acquisition of telephone service generates a network effect.

(b) The demand for a Yellow Pages listing depends on the increase in profits generated by the listing. In turn, this depends in part on the circulation of the Yellow Pages. A telephone company should set a price that increases with the circulation.

(c) Southern Telephone: its marginal revenue from an additional telephone service subscriber includes additional revenue from the subscriber and additional revenue from Yellow Pages.

(d) Southern Telephone.

4. With populations growing, an increasing number of people are choosing to live in multifamily dwellings such as condominiums.  Condominiums have rules that specify the rights and the obligations of the owners and residents.  

a. By considering the demand and supply of land, explain why condominiums are becoming relatively more popular. 

b. Give examples of negative externalities that condominium residents can generate for one another.

c. Should the law require the residents of a condominium to comply with the condominium rules? 

d. Some residents in a condominium are annoyed by the barking of other residents' dogs.  How could they jointly resolve this externality?

Answer

(a) If the stock of land for residential use is becoming scarcer due to industrial development and the demand for land is increasing due to the growing population, then the price of land will go up.  Condominiums make more intensive use of land, hence are relatively cheaper than single-family housing.  This advantage is especially great where land is scarce.

(b) [omitted].

(c) Yes, the backing of law will facilitate joint action to resolve externalities. Without legal force, the joint agreements will be difficult to enforce.

(d) With joint action, all parties affected (the source and recipient of the negative externality) should negotiate and agree on a plan to eliminate or reduce the externality.  For example, dogs could make noise during the day when the other residents are away at work, but the dogs must be kept quiet at night.

5. Radisson is an international chain of more than 400 hotels in over 50 countries.  Many of the hotels are owned and operated by franchisees with contracts to use the Radisson business format.  A franchisee might free ride by compromising on its own service, while depending on the overall Radisson brand to attract customers.  To ensure a consistent standard throughout the chain, each Radisson District Director inspects at least one hotel a week. 

a. Explain the negative externality among franchisees. 

b. Why would a franchisee want Radisson to inspect other franchisees?

c. Will the free-rider problem be more or less severe in a chain of hotels that are all in a single city as compared with an international chain?   

Answer

(a) If one franchisee compromises on service, it will devalue the reputation of the Radisson brand, and reduce the demand at other hotels in the same chain.

(b) To ensure that other franchisees maintain consistent standard and hence protect the reputation of the Radisson brand.

(c) More severe in an international chain.  It would be more difficult for the hotel owners themselves to monitor other hotels in another country.  Also, owners in a single city might have common business relations and hence be less likely to cheat on one another.

6. With growth of international trade and travel, more and more people are learning English.  For instance, a number of major European companies have adopted English as a common language.  English is also the standard language for communication among aircraft pilots and air-traffic controllers.  In France, however, legislators have been so alarmed that they passed a law to restrict the use of English.  

a. Is there a network externality among people when they choose which language to learn?

b. Does the growth of English generate a positive or negative externality for: (i) people who are already fluent in English, and (ii) people who do not speak English?

c. What are the prospects for French as an international language?

Answer

(a) Yes.

(b) Positive externality for people who are already fluent in English, and negative externality for people who do not speak English.

(c) Limited. The growth of an international language has a snowballing (network) effect. The more people learn English, the more popular it will become.  French suffers from the network externality in reverse.

7. Kevin Kelly, Executive Editor of Wired Magazine, has written that network effects are pervasive: “the more plentiful things become, the more valuable they become … cotton shirts, bottles of vitamins, chain saws … will also obey the laws of plentitude” (“New rules for the new economy”, Wired, September 1997).  
a. If more people were to consume some brand of vitamins, how would your marginal benefit from that brand be affected?  
b. Must the number of chain saw users exceed a critical mass before the demand becomes positive?

c. Are there network effects in the demand for vitamins, cotton shirts, and chain saws?

Answer

(a) It would not be affected.

(b) No.

(c) No.  Mr Kelly has over-stated the case for network effects.

8. Plain text email can be sent and received from a multiplicity of email systems, including those based on the PC like Eudora and others provided through the World Wide Web like Hotmail and Yahoo mail.  By contrast, the recipient of email attachments such as Microsoft Word and Lotus Notes files needs the corresponding applications software.  This difficulty can be resolved by converting attachments into Adobe Acrobat’s pdf (portable document format).  Pdf files can be read with the Acrobat Reader, which Adobe distributes free through the Web. 

a. Which demand exhibits stronger network effects?  That for text email or that for Microsoft Word and Lotus Notes email attachments?

b. How does Adobe Acrobat’s pdf affect the network effects in the demand for Microsoft Word and Lotus Notes software?

c. Adobe sells the Acrobat program to create pdf files while distributing the Acrobat Reader free through the Web.  How does the installed base of Acrobat Readers affect the demand for the Acrobat document creation program? 

Answer

(a) The demand for Microsoft Word and Lotus Notes email attachments exhibits stronger network effects.  A Microsoft Word program is required to read and edit a Microsoft Word file.  By contrast, a plain text email can be read in many programs. 

(b) By enabling files from one system to be read on another, the Acrobat program reduces the network effects.

(c) The installed base of Readers raises the demand for the Acrobat document creation program?  Comment: Adobe gives away the Reader to promote sales of the the Acrobat document creation program? 

9. Cheryl, who lives in London, and Zak, who lives in Brooklyn, agreed to meet in Manhattan one weekend.  As Cheryl was leaving her apartment, she collected her camera bag.  Her boyfriend remarked that they need not bring a camera since Zak surely would.  Suppose that the cost of carrying a camera is 1/2, and that the benefit to each party if there is at least one camera is 1.  Additional cameras do not increase anyone's benefit.

a. Using a suitable game in strategic form, analyze the situation between the two friends.

b. Identify the equilibrium/equilibria of the situation.

c. What should Cheryl do?

d. How would your answer to (c) change if, just before leaving London, Cheryl could leave a message for Zak to tell him whether she would bring a camera?  

Answer


 (a)


	
	
	Zak

	
	
	Bring camera
	Do not

	Cheryl
	Bring camera
	C: 1/2,  

               Z: 1/2
	C: 1/2,

                  Z: 1

	
	Do not
	C: 1,  

                Z: 1/2
	C: 0, 

                  Z: 0    



In this case, the camera is a public good.  This question illustrates the strategic element in situations of externalities and public goods.

(b)  There are two Nash equilibria in pure strategies: (1) Cheryl does not bring a camera but Zak does, (2) Cheryl brings a camera but Zak does not.

(c)  It is hard to say.  This is a typical problem when there are multiple equilibria.

(d)  This is a situation of first-mover advantage.  Cheryl should call Zak to tell him that she is not bringing a canera.  Then, Zak will bring a camera, and Cheryl will enjoy the benefit of his camera.

10. The United States and most other developed countries provide copyright protection for personal computer software such as Microsoft Word and Lotus Notes.

a. Compare the demand for software that can be copied and used by many persons in a local area network with the demand for software that cannot be copied and can be used only on a single machine.  

b. By comparing the prices under the two scenarios in (a), explain why some publishers do not copy-protect or limit the multiple usage of their software.  

c. The effectiveness of copyright protection varies among countries.  From the standpoint of maximizing profits, should a software publisher charge a higher or lower price in a country where copyright protection is relatively weak?

Answer

(a) The demand for copiable, multiple-user software will differ from that for non-copiable, single-user software in two ways: first, the marginal benefit of the first few units will be much higher (since the benefit is spread to so many); but, second, the demand will drop to zero much faster (there will be fewer potential buyers).

(b) It may be more profitable to sell a few copiable, multi-user units at a high price than a larger number of non-copiable, single-user units.

(c) It depends on a balance of two factors.  If the publisher charges a lower price, it attracts users away from pirated software. On the other hand, if copyright protection is very weak, the publisher may get more profit by selling a few units to the software pirates at a very high price.

11. This question applies the techniques presented in the mathematical supplement.  Let b represent marginal benefit and q the amount of Luna’s investment in the new Main Street store.  Suppose that the investment generates marginal benefits, b = 15 – q for Luna, b = 4 – 0.4q for the florist, and b = 5 – 0.5q for the shoe store.  Luna’s marginal cost is 1.

a. Calculate the group marginal benefit from Luna’s investment.

b. On a suitable diagram, draw the group marginal benefit and Luna’s marginal cost.

c. Calculate the economically efficient quantity of investment.

Answer

(a) Over the interval [0, 10], the vertical sum of marginal benefits is b = 15 – q + 4 – 0.4q + 5 – 0.5q = 24 – 1.9q , while over the interval [10, 15], it is just b = 15 –q.  Accordingly, the group marginal benefit is 24 – 1.9q over the interval [0, 10], and b = 15 –q over the interval [10, 15].

(b) The group marginal benefit is marked in bold below.










(c) Referring to the figure, the economically efficient quantity of investment is in the interval [0, 10].  Equating the group marginal benefit with the marginal cost, we have 24 – 1.9q = 1, or q = 23/1.9 = 12.1.
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