26 Oligopoly and Strategic Behavior
[image: /var/folders/zv/hkblyq1j6l10mspnq0jpbd300000gp/T/com.microsoft.Word/WebArchiveCopyPasteTempFiles/26-01.jpg]
Learning Objectives 
After reading this chapter, you should be able to:
1. 26.1 Outline the fundamental characteristics of oligopoly
2. 26.2 Understand how to apply game theory to evaluate the pricing strategies of oligopolistic firms
3. 26.3 Identify features of an industry that help or hinder efforts to form a cartel that seeks to restrain output and earn economic profits
4. 26.4 Illustrate how network effects and market feedback can explain why some industries are oligopolies
5. 26.5 Explain the functions and forms of two-sided markets
MyEconLab helps you master each objective and study more efficiently. See end of chapter for details.
It is called the prisoner’s dilemma. Two people suspected of a crime have been placed in separate rooms. The evidence is insufficient to convict either one of a serious crime unless one of them confesses. If both confess, they will be sentenced to an intermediate-length jail term. If neither suspect confesses, both will receive a short jail term. Finally, if one suspect confesses but the other does not, the one who confesses will go free, but the other prisoner will receive a very long term in jail. If both prisoners are unable to interact and cooperate in their decision making, the best strategy for each is to confess. If the prisoners anticipate interacting later on, their best strategies are harder to pin down. What does this have to do with economics? Read on to find out how economists apply the prisoner’s dilemma to pricing decisions when firms must consider how their individual choices will affect those of their competitors.

Did You Know That…
four companies—Verizon, AT&T, Sprint, and T-Mobile—account for more than 85 percent of all sales in the U.S. cellular communications industry? Fewer than a dozen other firms compete in this industry, mainly in isolated regional and local markets. Consequently, the cellular communications industry is neither perfectly competitive nor monopolistically competitive. Instead, this industry is an oligopoly, a type of market structure in which there is only a handful of competitors. This type of market structure is the subject of the present chapter.

Oligopoly
1. 26.1 Outline the fundamental characteristics of oligopoly
An important market structure that we have yet to discuss a situation in which a few large firms constitute essentially an entire industry. They are not perfectly competitive in the sense that we have used the term. They are not even monopolistically competitive. Also, because there are several of them, a pure monopoly does not exist. We call such a situation an oligopoly, which consists of a small number of interdependent sellers. Each firm in the industry knows that other firms will react to its changes in prices, quantities, and qualities. An oligopoly market structure can exist for either a homogeneous or a differentiated product.
Oligopoly
A market structure in which there are very few sellers. Each seller knows that the other sellers will react to its changes in prices, quantities, and qualities.
Characteristics of Oligopoly
Oligopoly is characterized by a small number of interdependent firms that constitute the entire market.
Small Number of Firms
How many is “a small number of firms”? More than two but less than a hundred? The question is not easy to answer. Basically, though, oligopoly exists when the top few firms in the industry account for an overwhelming percentage of total industry output.
Oligopolies often involve three to five big companies that produce the bulk of industry output. Between World War II and the 1970s, three firms—General Motors, Chrysler, and Ford—produced and sold nearly all the output of the U.S. automobile industry. Among manufacturers of chewing gum and cigarettes, four large firms produce and sell almost the entire output of each industry.
Interdependence
All markets and all firms are, in a sense, interdependent. Only when a few large firms produce most of the output in an industry, however, does the question of strategic dependence of one on the others’ actions arise. In this situation, when any one firm changes its output, its product price, or the quality of its product, other firms notice the effects of its decisions. The firms must recognize that they are interdependent and that any action by one firm with respect to output, price, quality, or product differentiation will cause a reaction by other firms. A model of such mutual interdependence is difficult to build, but examples of such behavior are not hard to find in the real world. Oligopolists in the cigarette industry, for example, are constantly reacting to each other.
Strategic dependence
A situation in which one firm’s actions with respect to price, quality, advertising, and related changes may be strategically countered by the reactions of one or more other firms in the industry. Such dependence can exist only when there is a small number of major firms in an industry.
Recall that in the model of perfect competition, each firm ignores the behavior of other firms because each firm is able to sell all that it wants at the going market price. At the other extreme, the pure monopolist does not have to worry about the reaction of current rivals because there are none. In an oligopolistic market structure, the managers of firms are like generals in a war: They must attempt to predict the reaction of rival firms. It is a strategic game.
MyEconLab Concept Check
Why Oligopoly Occurs
Why are some industries composed chiefly of a few large firms? What causes an industry that might otherwise be competitive to tend toward oligopoly? We can provide some partial answers here.
Economies of Scale
Perhaps the most common reason that has been offered for the existence of oligopoly is economies of scale. Recall that economies of scale exist when a doubling of output results in less than a doubling of total costs. When economies of scale exist, the firm’s long-run average total cost curve will slope downward as the firm produces more and more output. Average total cost can be reduced by continuing to expand the scale of operation to the minimum efficient scale, or the output rate at which long-run average cost is minimized. (See page 521 in Chapter 22.) Smaller firms in a situation in which the minimum efficient scale is relatively large will have average total costs greater than those incurred by large firms. Little by little, they will go out of business or be absorbed into larger firms.
Barriers to Entry
It is possible that certain barriers to entry have prevented more competition in oligopolistic industries. They include legal barriers, such as patents, and control and ownership of critical supplies. Indeed, we can find periods in the past when firms were able not only to erect a barrier to entry but also to keep it in place year after year. In principle, the chemical, electronics, and aluminum industries have been at one time or another either monopolistic or oligopolistic because of the ownership of patents and the control of strategic inputs by specific firms.
Oligopoly By Merger
Another reason that oligopolistic market structures may sometimes develop is that firms merge. A merger is the joining of two or more firms under single ownership or control. The merged firm naturally becomes larger, enjoys greater economies of scale as output increases, and may ultimately have a greater ability to influence the market price for the industry’s output.
There are two key types of mergers, vertical and horizontal. A vertical merger occurs when one firm merges with either a firm from which it purchases an input or a firm to which it sells its output. Vertical mergers occur, for example, when a coal-using electrical utility purchases a coal-mining firm or when a shoe manufacturer purchases retail shoe outlets.
Vertical merger
The joining of a firm with another to which it sells an output or from which it buys an input.
What If… the government prohibited vertical mergers to ensure that there are more employers available to hire a larger number of workers?
If the government were to prevent vertical mergers, then firms would be unable to join with companies to which they sell outputs or from which they purchase inputs. In many cases, the sum of average costs of performing separate functions would be higher than a vertically merged firm’s long-run average cost. In such instances, separate firms would produce smaller overall outputs and employ fewer workers. Hence, such a policy would ensure the existence of more firms but would not necessarily yield more employment opportunities for workers.
Obviously, vertical mergers cannot create oligopoly as we have defined it. That can indeed occur, though, via a horizontal merger, which involves firms selling a similar product. If two shoe manufacturing firms merge, that is a horizontal merger. If a group of firms, all producing steel, merge into one, that is also a horizontal merger.
MyEconLab Concept Check
Horizontal merger
The joining of firms that are producing or selling a similar product.
Measuring Industry Concentration
As we have stated, oligopoly is a market structure in which a few interdependent firms produce a large part of total output in an industry. This situation is often called one of high industry concentration. Before we show the concentration statistics in the United States, let’s determine how industry concentration can be measured.

Table 26-1 Computing the Four-Firm Concentration Ratio
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Concentration Ratio
The most common way to compute industry concentration is to determine the percentage of total sales or production accounted for by the top four or top eight firms in an industry. This gives the four- or eight-firm concentration ratio, also known as the industry concentration ratio. An example of an industry with 25 firms is given in Table 26-1 above. We can see in that table that the four largest firms account for almost 90 percent of total output in the hypothetical industry. This is an example of an oligopoly because a few firms will recognize the interdependence of their output, pricing, and quality decisions.
Concentration ratio
The percentage of all sales contributed by the leading four or leading eight firms in an industry; sometimes called the industry concentration ratio.
U.S. Concentration Ratios
 Table 26-2 below shows the four-firm domestic concentration ratios for various industries. Can we find any way to show or determine which industries to classify as oligopolistic? There is no definite answer. If we arbitrarily picked a four-firm concentration ratio of 79 percent, we could infer that cigarettes and breakfast cereals were oligopolistic. We would, though, always be dealing with an arbitrary definition.
What is the four-firm concentration ratio in the smartphone industry?
Table 26-2 Four-Firm Domestic Concentration Ratios for Selected U.S. Industries
Source: U.S. Bureau of the Census.
	Industry
	Share of Total Sales Accounted for by the Top Four Firms (%)

	Cigarettes
	98

	Breakfast cereals
	80

	Primary aluminum
	77

	Computer storage devices
	76

	Household vacuum cleaners
	71

	Soft drinks
	58

	Printing and publishing
	42

	Commercial banking
	32


Example The Four-Firm Concentration Ratio in the Global Smartphone Industry
In a recent year, five companies accounted for significant shares of worldwide smartphone sales. Percentage sales shares for these firms were as follows: Samsung, 32.1 percent; Apple, 12.1 percent; Lenovo, 5.1 percent; LG Electronics, 4.8 percent; and Huawei, 4.7 percent. A number of smaller firms accounted for the remaining 41.2 percent of global smartphone sales. Consequently, the four-firm concentration ratio for the smartphone industry was 32.1 percent + 12.1 percent + 5.1 percent + 4.8 percent, or 54.1 percent.
For Critical Thinking
1. What was the five-firm concentration ratio in the smartphone industry?
Sources are listed at the end of this chapter.
MyEconLab Concept Check
The Herfindahl-Hirschman Index
A problem with using concentration ratios is that these measures of industry concentration can fail to reflect differences in the relative sizes of firms within an industry. To understand why this is so, consider Table 26-3below, which applies to two fictitious industries, called Industry A and Industry B.
Limitation of the Concentration Ratio
 Table 26-3 indicates that in Industry A, the four-firm concentration ratio is the sum of the percentage sales shares of the only four firms in the industry, which equals 81.25% + 6.25% + 6.25% + 6.25% = 100%. If we compute the four-firm concentration for Industry B, we obtain   25% + 25% + 25% + 25%= 100%.
Thus, even though the top firm in Industry A has far more than half of all sales in that industry, whereas the top firm in Industry B has 25 percent of all sales, the four-firm concentration ratios are the same for the two industries. This example shows that using concentration ratios can potentially fail to reflect considerable variations in the distribution of firm sizes within industries.
Defining and Computing the Herfindahl-Hirschman Index
To account for variations in sizes of firms when measuring industry concentration, economists use the Herfindahl-Hirschman Index (HHI), which is equal to the sum of the squared percentage sales shares of all firms in an industry. For a monopoly, in which only one firm has 100 percent of all industry sales, the value of the HHI equals 1002 = 10,000. Consequently, 10,000 is the maximum feasible level of the HHI for any industry.
Herfindahl-Hirschman Index (HHI)
The sum of the squared percentage sales shares of all firms in an industry.
Table 26-3 Dollar Sales and Percentage Sales Shares for Two Industries
	Industry A
	Industry B

	Firm
	Annual Sales ($ millions)
	Sales Share (%)
	Squared Sales Share
	Firm
	Annual Sales ($ millions)
	Sales Share (%)
	Squared Sales Share

	1
	65
	81.25
	6,601.6
	1
	20
	25.00
	625.0

	2
	5
	6.25
	39.1
	2
	20
	25.00
	625.0

	3
	5
	6.25
	39.1
	3
	20
	25.00
	625.0

	4
	5
	6.25
	39.1
	4
	20
	25.00
	625.0

	
	Total sales = 80
	Total percentage = 100.00
	HHI = 6,718.9
	
	Total sales = 80
	Total percentage = 100.00
	HHI = 2,500.0


Table 26-3 uses the sales shares for the firms in Industries A and B to calculate the HHI values for each industry. For Industry A, the sum of the squared values of all firms’ percentage sales shares yields an HHI level of approximately 6,718.9. For Industry B, performing the same calculation gives an HHI value of 2,500. Thus, the HHI value for Industry B is less than half as large as the HHI level for Industry A. This substantial difference in HHI levels reflects the fact that the distribution of firm sizes is more even in Industry B than in Industry A, despite the identical values of the industries’ four-firm concentration ratios.
What is the value of the Herfindahl-Hirschman Index for the global industry comprising firms that sell operating systems for mobile digital devices?
Example The HHI for the Mobile-Device Operating System Industry
Recently, the worldwide percentage shares of sales for the six firms selling operating systems for mobile digital devices were as follows: Android, 81.9 percent; Apple iOS, 12.1 percent; Microsoft, 3.6 percent; Blackberry, 1.8 percent; Bada, 0.3 percent; Symbian, 0.2 percent. If we treat the remaining companies that accounted for 0.1 percent of sales as a single small firm, the approximate HHI for the mobile-device operating system industry is equal to the sum of the squared percentage sales shares. The resulting value of the HHI for this industry is about 6,870.
The HHI level for the mobile-device operating system industry is below the maximum feasible monopoly value of 10,000. Nevertheless, it is more than four times as large as the HHI level of approximately 1,673 that we would have observed if each of the six largest sellers of mobile-device operating systems instead had equal industry sales shares of 16.7 percent. Consequently, the mobile-device operating system industry is a concentrated industry.
For Critical Thinking
1. What would be the revised HHI value if Microsoft and Blackberry decided to conduct a horizontal merger and offer a single “Microsoft Blackberry” operating system for mobile digital devices?
Sources are listed at the end of this chapter.
MyEconLab Concept Check
Oligopoly, Efficiency, and Resource Allocation
Although oligopoly is not the dominant form of market structure in the United States, oligopolistic industries do exist. To the extent that oligopolists have market power—the ability to individually affect the market price for the industry’s output—they lead to resource misallocations, just as monopolies do. Oligopolists charge prices that exceed marginal cost. What about oligopolies that occur because of economies of scale? Consumers might actually end up paying lower prices than if the industry were composed of numerous smaller firms.
All in all, there is no definite evidence of serious resource misallocation in the United States because of oligopolies. In any event, the more U.S. firms face competition from the rest of the world, the less any current oligopoly will be able to exercise market power.
MyEconLab Concept Check
MyEconLab Study Plan
Self Check 
Visit MyEconLab to practice these and other problems and to get instant feedback in your Study Plan.
1. An oligopoly is a market situation with a            number of            sellers.
2. Oligopoly may result from            of scale, barriers to entry, and           .
3.            mergers involve the merging of one firm with either the supplier of an input or the purchaser of its output.
4.            mergers involve the joining of firms selling a similar product.
5. Industry concentration can be measured by the combined            of total            accounted for by the top four firms in the industry.
Strategic Behavior and Game Theory
1. 26.2 Understand how to apply game theory to evaluate the pricing strategies of oligopolistic firms
At this point, we would like to be able to show oligopoly price and output determination in the way we did for perfect competition, pure monopoly, and monopolistic competition, but we cannot. Whenever there are relatively few firms competing in an industry, each can and does react to the price, quantity, quality, and product innovations that the others undertake. In other words, each oligopolist has a reaction function. Oligopolistic competitors are interdependent. Consequently, the decision makers in such firms must employ strategies. We must be able to model their strategic behavior if we wish to predict how prices and outputs are determined in oligopolistic market structures.
Reaction function
The manner in which one oligopolist reacts to a change in price, output, or quality made by another oligopolist in the industry.
In general, we can think of reactions of other firms to one firm’s actions as part of a game that is played by all firms in the industry. Economists have developed game theory models to describe firms’ rational interactions. Game theory is the analytical framework in which two or more individuals, companies, or nations compete for certain payoffs that depend on the strategy the others employ. Poker is such a game situation because it involves a strategy of reacting to the actions of others.
Game theory
A way of describing the various possible outcomes in any situation involving two or more interacting individuals when those individuals are aware of the interactive nature of their situation and plan accordingly. The plans made by these individuals are known as game strategies.
Some Basic Notions about Game Theory
Games can be either cooperative or noncooperative. If firms work together to obtain a jointly shared objective, such as maximizing profits for the industry as a whole, then they participate in a cooperative game. Whenever it is too costly for firms to coordinate their actions to obtain cooperative outcomes, they are in a noncooperative gamesituation. Most strategic behavior in the marketplace is best described as a noncooperative game.
Cooperative game
A game in which the players explicitly cooperate to make themselves jointly better off. As applied to firms, it involves companies colluding in order to make higher than perfectly competitive rates of return.
Noncooperative game
A game in which the players neither negotiate nor cooperate in any way. As applied to firms in an industry, this is the common situation in which there are relatively few firms and each has some ability to change price.
Games can be classified by whether the payoffs are zero, negative, or positive. In a zero-sum game, one player’s losses are offset by another player’s gains. If two retailers have an absolutely fixed total number of customers, for example, the customers that one retailer wins over are exactly equal to the customers that the other retailer loses. In a negative-sum game, players as a group lose during the process of the game (although one perhaps by more than the other, and it’s possible for one or more players to win). In a positive-sum game, players as a group end up better off. Some economists describe all voluntary exchanges as positive-sum games. After an exchange, both the buyer and the seller are better off than they were prior to the exchange.
Zero-sum game
A game in which any gains within the group are exactly offset by equal losses by the end of the game.
Negative-sum game
A game in which players as a group lose during the process of the game.
Positive-sum game
A game in which players as a group are better off at the end of the game.
Strategies in Noncooperative Games
Players, such as decision makers in oligopolistic firms, have to devise a strategy, which is defined as a rule used to make a choice. The goal of the decision maker is to devise a strategy that is more successful than alternative strategies. Whenever a firm’s decision makers can come up with certain strategies that are generally successful no matter what actions competitors take, these are called dominant strategies. The dominant strategy always yields the unique best action for the decision maker no matter what action the other “players” undertake. Relatively few business decision makers over a long period of time have successfully devised dominant strategies. We know this by observation: Few firms in oligopolistic industries consistently have maintained relatively high profits over time.
MyEconLab Concept Check
Strategy
Any rule that is used to make a choice, such as “Always pick heads.”
Dominant strategies
Strategies that always yield the highest benefit. Regardless of what other players do, a dominant strategy will yield the most benefit for the player using it.
The Prisoner’s Dilemma
An example of game theory occurs when two people involved in a bank robbery are caught. What should they do when questioned by police? Their situation has been called the prisoner’s dilemma.
Prisoner’s dilemma
A famous strategic game in which two prisoners have a choice between confessing and not confessing to a crime. If neither confesses, they serve a minimum sentence. If both confess, they serve a longer sentence. If one confesses and the other doesn’t, the one who confesses goes free. The dominant strategy is always to confess.
The Structure of the Prisoner’s Dilemma
To understand the prisoner’s dilemma, suppose that two suspects, Sam and Carol, are interrogated separately (they cannot communicate with each other) and are given various alternatives. The interrogator indicates separately to Sam and Carol the following:
1. If both confess to the bank robbery, they will both go to prison for 5 years.
2. If neither confesses, they will each be given a sentence of 2 years on a lesser charge.
3. If one prisoner turns state’s evidence and confesses, that prisoner goes free and the other one, who did not confess, will serve 10 years for bank robbery.
You can see the prisoners’ alternatives in the payoff matrix in Figure 26-1 below. The two possibilities for each prisoner are “confess” and “don’t confess.” There are four possibilities:
Payoff matrix
A matrix of outcomes, or consequences, of the strategies available to the players in a game.
1. Both confess.
2. Neither confesses.
3. Sam confesses (turns state’s evidence) but Carol doesn’t.
4. Carol confesses (turns state’s evidence) but Sam doesn’t.
In Figure 26-1, all of Sam’s possible outcomes are shown on the upper half of each rectangle, and all of Carol’s possible outcomes are shown on the lower half.
The Predicted Prisoner’s Dilemma Outcomes
By looking at the payoff matrix, you can see that if Carol confesses, Sam’s best strategy is to confess also—he’ll get only 5 years instead of 10. Conversely, if Sam confesses, Carol’s best strategy is also to confess—she’ll get 5 years instead of 10. Now let’s say that Sam is being interrogated and Carol doesn’t confess. Sam’s best strategy is still to confess, because then he goes free instead of serving 2 years. Conversely, if Carol is being interrogated, her best strategy is still to confess even if Sam hasn’t. She’ll go free instead of serving 2 years.
To confess is a dominant strategy for Sam. To confess is also a dominant strategy for Carol. The situation is exactly symmetrical. This is the prisoner’s dilemma. The prisoners know that both of them will be better off if neither confesses. Yet it is in each individual prisoner’s interest to confess, even though the collective outcome of each prisoner’s pursuit of his or her own interest is inferior for both.
MyEconLab Concept Check
Applying Game Theory to Pricing Strategies
We can apply game strategy to two firms—oligopolists—that have to decide on their pricing strategy. Each can choose either a high or a low price. Their payoff matrix is shown in Figure 26-2 on the next page. If they both choose a high price, each will make $6 million, but if they both choose a low price, each will make only $4 million. If one sets a high price and the other a low one, the low-priced firm will make $8 million, but the high-priced firm will make only $2 million. As in the prisoner’s dilemma, in the absence of collusion, they will end up choosing low prices.
MyEconLab Concept Check
MyEconLab Animation
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Figure 26-1 The Prisoner’s Dilemma Payoff Matrix 
Regardless of what the other prisoner does, each prisoner is better off if he or she confesses. Confessing is thus the dominant strategy, and each ends up behind bars for 5 years.
MyEconLab Animation
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Figure 26-2 Game Theory and Pricing Strategies 
This payoff matrix shows that if both oligopolists choose a high price, each makes $6 million. If they both choose a low price, each makes $4 million. If one chooses a low price and the other doesn’t, the low-priced firm will make $8 million. Unless they collude, they will end up at the low-priced solution, because charging a low price is the dominant strategy.
Opportunistic Behavior
In the prisoner’s dilemma, it is clear that cooperative behavior—both parties standing firm without admitting to anything—leads to the best outcome for both players. Each prisoner (player), however, stands to gain by cheating. Such action is called opportunistic behavior. Our daily economic activities involve the potential for the prisoner’s dilemma all the time. We could engage in opportunistic behavior. You could write a check for a purchase knowing that it is going to bounce because you have just closed that bank account. When you agree to perform a specific task for pay, you could perform your work in a substandard way. When you go to buy a product, the seller might be able to cheat you by selling you a defective item.
Opportunistic behavior
Actions that focus solely on short-run gains because long-run benefits of cooperation are perceived to be smaller.
In short, if all of us—sellers and buyers—engaged in opportunistic behavior all of the time, we would constantly be acting in a world of noncooperative behavior. That is not the world in which most of us live, however. Why not? Because most of us engage in repeat transactions. Manufacturers would like us to keep purchasing their products. Sellers would like us to keep coming back to their stores. As sellers of labor services, we all would like to keep our jobs, get promotions, or be hired away by another firm at a higher wage rate. Therefore, we engage in tit-for-tat strategic behavior. A consumer using a tit-for-tat strategy may, for instance, continue to purchase items from a firm each period as long as the firm provides products of the same quality and abides by any guarantees. If the firm fails in any period to provide high-quality products and honor its product guarantees, the consumer purchases items elsewhere.
MyEconLab Concept Check
MyEconLab Study Plan
Tit-for-tat strategic behavior
In game theory, cooperation that continues as long as the other players continue to cooperate.
Self Check 
Visit MyEconLab to practice these and other problems and to get instant feedback in your Study Plan.
1. Each oligopolist has a            function because oligopolistic competitors are interdependent. They must therefore engage in            behavior. One way to model this behavior is to use game theory.
2. Games can be either cooperative or noncooperative. In a           -sum game, one player’s losses are exactly offset by another player’s gains. In a           -sum game, all players collectively lose, perhaps one player more than the others. In a           -sum game, the players as a group end up better off.
3. Decision makers in oligopolistic firms must devise a strategy. A            strategy is one that is generally successful no matter what actions competitors take.
The Cooperative Game: A Collusive Cartel
1. 26.3 Identify features of an industry that help or hinder efforts to form a cartel that seeks to restrain output and earn economic profits
According to Adam Smith (1723–1790), “People of the same trade seldom meet together, even for merriment and diversion, but the conversation ends in a conspiracy against the public, or in some contrivance to raise prices.” Why can firms profit from engaging in a “conspiracy against the public”? How can firms work together to create a “contrivance to raise prices”? Why does accomplishing this task turn out to be a feat only occasionally achieved by certain industries? Let’s consider each of these questions in turn.
The Rationale for a Cartel and the Seeds of Its Undoing
If all the firms in an industry can find a way to cooperatively determine how much to produce to maximize their combined profits, then they can form a cartel and jointly act as a single producer. This means that they collude. They act together to attain the same outcome that a monopoly firm would aim to achieve: producing to the point at which marginal revenue derived from the market demand curve is equal to marginal cost. To do so, they must set common prices and output quotas for their members. If the firms are able to accomplish this task, they can all charge the same profit-maximizing price that a monopoly would have charged. Then they can share in the maximized monopoly profits.
Cartel
An association of producers in an industry that agree to set common prices and output quotas to prevent competition.
Cutting Back on Production
Although the prospect of monopoly profits provides a strong incentive to collude, a fledgling cartel faces two fundamental problems. First, recall that a monopoly producer maximizes economic profits by restraining its production to a rate below the competitive output rate. Thus, the first problem for the members of the cartel is to determine how much each producer will restrain its output.
Once the first problem is solved, another immediately appears. As soon as all producers in the cartel begin restraining production and charging a higher price, each individual member could increase its revenues and profits by charging a slightly lower price, raising production, and selling more units. Hence, if all other cartel members honor their agreement to reduce production, one member could boost its economic profits by reneging on its promise to the rest of the cartel and increasing its production.
MyEconLab Concept Check
Enforcing a Cartel Agreement
There are four conditions that make it more likely that firms will be able to coordinate their efforts to restrain output and detect cheating, thereby reducing the temptation for participating firms to cheat:
1. A small number of firms in the industry. If an industry consists of only a few firms, it is easier to assess how much each firm should restrain production to yield the monopoly output and hence maximum industry profits. In addition, it is easier for each cartel member to monitor other firms’ output rates for signs of cheating. For instance, when a cartel has only a few members, they might agree to keep their sales a certain percentage below pre-cartel levels. Failure to do so could be regarded as evidence of cheating.
2. Relatively undifferentiated products. If cartel members sell nearly homogeneous products, it is easier for them to agree on how much each firm should reduce its production. In contrast, if each firm sells a highly differentiated product, then some members can reasonably claim that the prices of their products should differ from the prices of other firms’ products to reflect differences in costs of production. Thus, a firm with a differentiated product can reasonably claim that it is selling at a lower price for its differentiated good because its good is less valued by consumers—when in fact the firm may simply be using this claim as an excuse to cheat on the cartel agreement.
3. Easily observable prices. One way to attempt to make sure that a producer is abiding by a cartel agreement is to look at the prices at which it actually sells its output. If the terms of industry transactions are publicly available, cartel members can more readily spot a firm’s efforts to cheat.
4. Little variation in prices. If the industry’s market is susceptible to frequent shifts in demand for firms’ products or in prices of key inputs, the firms’ prices will tend to fluctuate. Establishing a cartel agreement and monitoring cheating consequently will be more difficult. Hence, stable demand and cost conditions help a cartel form and continue to operate effectively.
Sometimes cartels prevent cheating on prices by using mechanisms that masquerade as contracts that are favorable to buyers. For example, all members of a cartel might agree to offer buyers contracts that permit a buyer to switch to another seller if that seller offers the product at a lower price. Naturally, if a customer can provide evidence that a lower price is available from another firm claiming to participate in the cartel, this fact would constitute evidence that the other firm is cheating. In this way, cartel members use their customers to police other cartel participants!
MyEconLab Concept Check
Why Cartel Agreements Usually Break Down
Studies have shown that it is very rare for cartel agreements to last more than 10 years. In many cases, cartel agreements break down more quickly than that. Even industries that usually satisfy the four conditions listed above have difficulty keeping cartels together over time.
One reason that cartels tend to break down is that the economic profits that existing firms obtain from holding prices above competitive levels provide an incentive for new firms to enter the market. Effectively, market entrants can earn profits by acting as a cheating cartel firm would behave. Their entry then provides incentives to cartel members to reduce their own prices and boost their production, and ultimately the cartel unravels.
Variations in overall economic activity also tend to make cartels unsustainable. During general business downturns, market demands tend to decline across all industries as consumers’ incomes fall. Profits of firms participating in a cartel do, as well. This increases the incentive for individual firms to cheat on a cartel agreement.
Why did cheating by one member of a collusive cartel involving producers of a material called potash result in a complete breakdown of the cartel’s price-fixing agreement?
International Example Breakdown of the International Potash Cartel
Potash is a naturally occurring material containing potassium, which conducts electricity in the cells of plants and animals. Consequently, potash is an important input in the production of fertilizer and certain animal vitamins. The largest potash deposits in the world are located in Belarus, Canada, and Russia, and potash firms in these nations have operated an international cartel that determines how much potash each firm produces and a single sales price. Governments of these countries have legalized the cartel because they benefit from higher tax revenues from potash companies’ incomes artificially boosted by their price-fixing collusion.
Recently, however, a dispute between two Russian potash companies widened into what some media observers have called a “potash war.” Initially, one of the Russian firms pulled out of the price-fixing agreement and expanded its production. Then the other Russian firm retaliated by announcing price cuts. Soon, Belarusian and Canadian firms were caught up in successive rounds of sales expansions and price reductions. All of this turmoil was bad news for the owners of potash companies. Nevertheless, the resulting decreases in potash prices that generated lower prices of potassium were welcome news for consumers of this important mineral.
For Critical Thinking
1. Why might cartel members have trouble colluding again after a cheating episode?
Sources are listed at the end of this chapter.
MyEconLab Concept Check
MyEconLab Study Plan
Self Check 
Visit MyEconLab to practice these and other problems and to get instant feedback in your Study Plan.
1. A            is a group of firms in an industry that agree to set common prices and output quotas to restrict competition.
2. Characteristics of an industry that make it more likely that firms can coordinate efforts to restrain output and earn economic profits are a            number of firms, relatively            products, easily            prices, and little            in prices.
3. Factors that contribute to the breakdown of a cartel are the            of firms seeking the economic profits earned by the cartel members and            in economic activity.
Network Effects
1. 26.4 Illustrate how network effects and market feedback can explain why some industries are oligopolies
A feature sometimes present in oligopolistic industries is network effects, or situations in which a consumer’s willingness to use an item depends on how many others use it. Commonplace examples are Facebook and Twitter. Membership with one of these social media companies is not particularly useful if no one else is a member, but once a number of people are participants, the benefits that others gain from maintaining memberships increase.
Network effect
A situation in which a consumer’s willingness to purchase a good or service is influenced by how many others also buy or have bought the item.
In like manner, people who commonly work on joint projects within a network of fellow employees, consultants, or clients naturally find it useful to share computer files. Trading digital files is an easier process if all use common spreadsheet programs and office productivity software. The benefit that each person receives from using spreadsheet programs and office productivity software increases when others use the same software.
Network Effects and Market Feedback
Industries in which firms produce goods or services subject to network effects can experience sudden surges in growth, but the fortunes of such industries can also undergo significant and sometimes sudden reversals.
Positive Market Feedback
When network effects are an important characteristic of an industry’s product, an industry can experience positive market feedback. This is the potential for a network effect to arise when an industry’s product catches on with consumers. Increased use of the product by some consumers then induces other consumers to purchase the product.
Positive market feedback
A tendency for a good or service to come into favor with additional consumers because other consumers have chosen to buy the item.
Positive market feedback can affect the prospects of an entire industry. The market for Internet service provider (ISP) servers is an example. The growth of this industry has roughly paralleled the rapid growth of Internet servers worldwide. Undoubtedly, positive market feedback resulting from network effects associated with Internet communications and interactions resulted in additional people desiring to obtain access to the Internet.
Negative Market Feedback
Network effects can also result in negative market feedback, in which a speedy downward spiral of product sales occurs for a product subject to network effects. If a sufficient number of consumers cut back on their use of the product, others are induced to reduce their consumption as well, and the product can rapidly become a “has-been.”
Negative market feedback
A tendency for a good or service to fall out of favor with more consumers because other consumers have stopped purchasing the item.
An example of an industry that has experienced negative market feedback of late is the telecommunications industry. Traditional telecommunications firms such as AT&T, WorldCom, and Sprint experienced positive market feedback during the late 1980s and early 1990s as cell phones and fax machines proliferated and individuals and firms began making long-distance phone calls from cell phones or via fax machines. Since the mid-1990s, as more people have acquired Internet access via cable and satellite Internet service providers, e-mail communications and e-mail document attachments have supplanted large volumes of landline phone and fax communications. For the telecommunications industry, the greater use of e-mail and e-mail attachments by some individuals induced others to follow suit. This resulted in negative market feedback that reduced the overall demand for traditional landline phone services.
MyEconLab Concept Check
Network Effects and Industry Concentration
In some industries, a few firms can potentially reap most of the benefits of positive market feedback. Suppose that firms in an industry sell differentiated products that are subject to network effects. If the products of two or three firms catch on, these firms will capture the bulk of the sales due to industry network effects.
A good example is the market for online auction services. An individual is more likely to use the services of an auction site if there is a significant likelihood that many other potential buyers or sellers also trade items at that site. Hence, there is a network effect present in the online auction industry, in which eBay and Overstock account for more than 80 percent of total sales. eBay in particular has experienced positive market feedback, and its share of sales of online auction services has increased to more than 50 percent.
Consequently, in an industry that produces and sells products subject to network effects, a small number of firms may be able to secure the bulk of the payoffs resulting from positive market feedback. In such an industry, oligopoly is likely to emerge as the prevailing market structure.
MyEconLab Concept Check
MyEconLab Study Plan
Self Check 
Visit MyEconLab to practice these and other problems and to get instant feedback in your Study Plan.
1.            effects exist when a consumer’s demand for an item depends in part on how many other consumers also use the product.
2.            market feedback arises if consumption of a product by a sufficient number of individuals induces others to purchase it.            market feedback can take place if a falloff in usage of a product by some consumers causes others to stop purchasing the item.
3. In an industry with differentiated products subject to network effects, an oligopoly may arise if a few firms can reap most of the sales            resulting from            market feedback.
Two-Sided Markets, Network Effects, and Oligopoly
1. 26.5 Explain the functions and forms of two-sided markets
Network effects are especially important to firms operating in two-sided markets. In such markets, an intermediary firm provides services that link other groups of producers and consumers. When you watch TV programming, for instance, your TV service provider links you and others among the TV audience to advertisers. The TV industry, therefore, is one of many examples of an industry operating in a two-sided market.
Two-sided market
A market in which an intermediary firm provides services that link groups of producers and consumers.
Types of Two-Sided Markets
Figure 26-3 on the next page depicts the basic structure of a two-sided market, in which economists typically call the intermediary firm a platform and the groups of producers and consumers that it links—groups A and B in the figure—end users. Thus, in the TV industry, a TV service provider is a platform, and the two groups of end users are the advertisers and the audience.
Two-sided markets are of four types:
1. Audience-seeking markets. TV, radio, newspaper, and various Internet-portal industries fall into this group of two-sided markets, in which media platforms link advertisers to audiences.
2. Matchmaking markets. Operating in these two-sided markets are platform firms such as real estate agents, companies providing Web auction services, and online dating firms.
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Figure 26-3 A Two-Sided Market
In a two-sided market, a platform firm provides a good or service that links two groups of end users, such as those among groups A and B in the figure. The platform establishes prices that are not necessarily the same for the two groups.
3. Transaction-based markets. Banks, credit- and debit-card companies, and other firms that finalize transactions between groups such as retailers and cardholders function as platforms within these two-sided markets.
4. Shared-input markets. In shared-input markets, groups of end users utilize a key input obtained from a platform firm in order to interact with one another. For instance, Microsoft has traditionally served as a platform that provides an operating system as a key input for digital devices sold to consumer end users by firms such as Hewlett-Packard and Dell. In addition, broadband-Internet-access firms are platforms that provide a key interactive-communications input for use by online firms and Web-surfing consumers.
MyEconLab Concept Check
Network Effects in Two-Sided Markets
Network effects are a common feature of two-sided markets. In an audience-seeking market, the perceived benefit received by each advertiser increases as the audience size grows. At the same time, even audience members who pay no attention to ads benefit from an expansion of a TV service provider’s content made possible by a rise in the number of advertisers.
In a matchmaking market, a platform’s task of matching an end user in one group to an end user in another is simplified when both groups are larger, which causes each end user to experience a greater benefit when group sizes increase. For instance, a person using an online dating site to try to find a date this Friday evening perceives a greater benefit if the dating site can search among a larger group for someone with desired characteristics.
Network effects also arise in transaction-based and shared-input markets. In the credit-card industry, for example, retailers benefit when more consumers use a credit card accepted by the retailers, and likewise consumers gain when a larger number of retailers accept a credit card carried by the consumers. For a company like Microsoft, which provides a shared input such as an operating system, sellers of digital devices with that operating system gain when a larger number of consumers use it. In addition, consumers who use the operating system benefit when it functions on more digital devices.
MyEconLab Concept Check
Two-Sided Oligopolistic Pricing
The presence of network effects in two-sided markets means a few firms are often able to capture most of the payoffs associated with market feedback. Thus, oligopoly is the most common industry structure in these markets.
Varying Network Effects For Different End Users
Platform firms setting prices in a two-sided market must consider group differences in network effects. In a transaction-based market for debit cards, for example, banks may find that network effects are greater for retailers than for consumers.
Suppose that the willingness of retailers to accept debit cards responds more strongly to greater consumer use than consumers’ willingness to use the cards responds to retailers’ acceptance. Also suppose that both groups are equally responsive to changes in card fees. Banks’ profits would be higher if they charge lower card-usage fees to consumers than to retailers. Then more consumers will use the cards, which will give retailers a greater incentive to accept them even at a higher fee.
Zero or Negative Prices
In a number of two-sided markets, platform firms maximize profits by charging an explicit price of zero to one group of end users. Many online media sites, for instance, charge fees to advertisers but post news articles and videos for consumer audiences at no explicit charge. In a few cases, platform firms may even establish negative prices, or subsidies, for one of the end-user groups. For instance, Microsoft commonly pays subsidies to developers of software applications that function with the company’s Windows operating system. Microsoft is willing to do this because it has determined that the availability of more Windows applications increases consumers’ willingness to purchase the Windows operating system.
Of course, platform firms in two-sided markets must also take into account strategic interactions. Thus, when a news media firm such as CNN decides how much to charge advertisers for news articles it makes available to readers online at no charge, it must consider as well the advertising fees that Fox News will establish in reaction. Likewise, when choosing subsidies to pay Windows application developers and the prices to charge Windows consumers, Microsoft must consider how Apple will set developer subsidies and consumer prices for its operating system.
The Old and New of Two-Sided Markets
Newspapers have existed since 59 b.c., so two-sided markets are not new. Now, however, Barnes & Noble and Amazon compete to link publishers to readers via digital devices. Apple and Google vie to link app designers to consumers via smartphones. Facebook and LinkedIn compete to link people via social media sites. Today, two-sided markets are everywhere.
MyEconLab Concept Check
Comparing Market Structures
Now that we have looked at perfect competition, pure monopoly, monopolistic competition, and oligopoly, we are in a position to compare the attributes of these four-different market structures. We do this in summary form in Table 26-4 below, in which we compare the number of sellers, their ability to set price, and the degree of product differentiation and also give some examples of each of the four market structures.
MyEconLab Concept Check
MyEconLab Study Plan
MyEconLab Animation
Table 26-4 Comparing Market Structures
	Market Structure
	Number of Sellers
	Unrestricted Entry and Exit
	Ability to Set Price
	Long-Run Economic Profits Possible
	Product Differentiation
	Nonprice Competition
	Examples

	Perfect competition
	Numerous
	Yes
	None
	No
	None
	None
	Agriculture, roofing nails

	Monopolistic competition
	Many
	Yes
	Some
	No
	Considerable
	Yes
	Toothpaste, toilet paper, soap, retail trade

	Oligopoly
	Few
	Partial
	Some
	Yes
	Frequent
	Yes
	Recorded music, college textbooks

	Pure monopoly
	One
	No (for entry)
	Considerable
	Yes
	None (product is unique)
	Yes
	Some electric companies, some local telephone companies


Self Check 
Visit MyEconLab to practice these and other problems and to get instant feedback in your Study Plan.
1. In two-sided markets, an intermediary firm called a            provides services that link other groups of producers and consumers that are known as           .
2. The four types of two-sided markets are           -           markets,            markets,           -           markets, and           -           markets.
3. Differences in network effects across different groups of end users can induce platforms to establish positive prices to one group but to establish            prices or even            prices, or subsidies, for another group.
You are There “Favorable Demographic Trends” Drive a Horizontal Merger
Thomas L. Ryan, CEO of Service Corporation International, is excited about a merger of his company with Stewart Enterprises. Both companies operate funeral homes and cemeteries and sell “pre-need” funeral and cemetery services—that is, contracts to handle services for and burials of people when they die. The key motivation for the merger, Ryan suggests, is “favorable demographic trends” relating to the aging baby boom generation. Ryan notes that currently the average ages of pre-need cemetery and funeral customers are now 63 and 72, facts that are good news for his business. “Baby boomers are beginning to impact us now and will do so for a number of years,” Ryan says. He promises that a combined firm will endeavor to continue to maintain “a tremendous leadership position in their communities with a reputation of providing families with superior and compassionate service.”
Ryan is pleased the combined firm will be nearly twice as large as Service Corporation International. It will operate in excess of 2,100 funeral homes and more than 500 cemeteries in 48 U.S. states, eight Canadian provinces, and Puerto Rico. The company will provide at least 20 percent of all funeral- and burial-related services in the United States—a large share of an annual volume that is guaranteed to grow.
Critical Thinking Questions
1. Some observers argue that that there are economies of scale in the “death care” industry. If so, why might this industry become an oligopoly?
2. Why might other “death care” firms have to take into account the merged firm’s pricing decisions when determining their own prices and quantities?
Sources are listed at the end of this chapter.
Issues & Applications 
The Prisoner’s Dilemma: Students versus Real Prisoners
MyEconLab Video
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Concepts Applied
· Dominant Strategy
· Payoff Matrix
· Noncooperative versus Cooperative Behavior
Recently, Menusch Khadjavi and Andreas Lange of the University of Hamburg decided to test whether two groups of people—college students and actual prisoners—make the noncooperative decisions predicted by the prisoner’s dilemma game. They found that college students are more likely to select noncooperative choices than people actually serving time in prison.
The Prisoner’s Dilemma Experiment and Results
Recall that there are two key aspects of the prisoner’s dilemma game. First, two players in the game cannot communicate. Second, this inability to communicate yields a payoff matrix and dominant strategies that preclude cooperative choices that would benefit both players the most.
Khadjavi and Lange set up a game in which players chose letters of the alphabet that yielded points in patterns consistent with the prisoner’s dilemma game. These points were converted to cash at the end of the game. The researchers had large numbers of pairs of female college students play the game, and then they took the game to a women’s prison to have pairs of prisoners play the game as well. Figure 26-4 displays a key result: The students were significantly more likely to select the predicted noncooperative choices than were actual prisoners.
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Figure 26-4 Rates of Noncooperation in Playing a Prisoner’s Dilemma Game 
In experiments in which a prisoner’s dilemma game was played by students in a college setting and by actual inmates in a women’s prison, students were significantly more likely to exhibit the theory’s predicted noncooperative behavior. This predicted noncooperative outcome occurred 87 percent of the times the students played the game. In contrast, the predicted noncooperative choices of the prisoner’s dilemma game emerged just 70 percent of the times the prisoners played the game.
Source: Menusch Khadjavi and Andreas Lange, “Prisoners and Their Dilemma,” Journal of Economic Behavior and Organization, 92 (2013), 163–175.
Explaining Why Students Are Less Likely to Cooperate Than Prisoners
Naturally, the fact that prisoners were less likely than college students to behave as predicted by the basic prisoner’s dilemma game captured considerable media attention. Headlines proclaimed that actual prisoners failed to behave as economists’ famous prisoner’s dilemma game predicted.
In fact, differences in the informational conditions faced by the students and prisoners help to explain the differences in observed behavior. In the basic prisoner’s dilemma game, the imagined “prisoners” play the game once and never interact again. This condition is more likely to be satisfied for randomly paired students from a large college who do not anticipate any interactions afterward. Inmates in a prison environment are more likely to come into contact later. Thus, it seems probable that to improve the likelihood of getting along after the game is concluded, a larger share of prisoners seek to exhibit cooperative behavior while playing the game.
For Critical Thinking
1. Could competing firms that will have future interactions be more likely to make cooperative pricing decisions than the basic prisoner’s dilemma game predicts? Explain your reasoning.
2. How do communications among managers of competing firms at professional conferences or trade shows conflict with the no-communication assumption of the prisoner’s dilemma?
Web Resources
1. To play an interactive version of a sequential prisoner’s dilemma game with tit-for-tat behavior by the “other player,” see the Web Links in MyEconLab.
2. To consider why the prisoner’s dilemma game has received so much attention from economists, see the Web Links in MyEconLab.
MyEconLab
For more questions on this chapter’s Issues & Applications, go to MyEconLab.
In the Study Plan for this chapter, select Section I: Issues and Applications
Sources are listed at the end of this chapter.
Fundamental Points 
1. In an oligopoly, a small number of firms engage in interdependent decision making about prices and quantities.
2. Application of game theory to oligopolistic industries indicates that firms must devise strategies that take into account their mutual interdependence.
3. An industry cartel consists of a set of firms that formulate agreements to establish competition-restraining production quotas and to charge common prices.
4. An industry’s product is subject to network effects when the demand for that product by a typical consumer depends on the number of other consumers who purchase the product.
5. A two-sided market is one in which an intermediary, or platform, firm provides services that link other producers and consumers, or end users.
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