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The skies are open for business, and the U.S. airline industry is in the midst of a major reshuffling. AMR, the parent company of American Airlines, recently acquired Trans World Airlines, which had filed for bankruptcy. Delta Airlines is rumored to be in acquisition talks with Continental, the fifth largest U.S. airline. At this writing, the UAL Corporation, parent of United Airlines, was attempting to acquire most of the assets of US Airways, subject to approval by the Justice Department.

Such events indicate that the industry is moving in the direction of a consolidated structure that supports three major “generalists”—American, United, and Delta—while leaving room for smaller, more narrowly focused “specialists.” Carriers such as Southwest, Jet Blue, and Midwest Express continue to do well in their niches. A number of mid-sized airlines, however, seem stuck in a no-man's land between the big generalists and the specialists: Northwest, Continental, and US Airways. Their size and the breadth of their service are not enough to protect them from the powerful forces of competition.

Big companies also are not protected either from competitive market forces or from acquiring hands. On the contrary, they are just as vulnerable—in many cases, even more so—than small firms, and sometimes they must scale back. General Motors, the world's largest producer of cars and trucks, has had such traumatic operational difficulties that recently GM executives announced that the long-standing Oldsmobile line would be discontinued after 2001. Although they wield enormous power, these giants of industry cannot rely on their size, their alliances, or their command of the market to protect them from aggressive competitors and changes in their industries. “The bigger they come, the harder they fall” runs the old adage. That rule applies to dinosaurs in any era, both in nature and in the business world. For over 150 years we've known that natural selection processes favor those species and individuals who are the most efficient, healthy, and fit. According to what we call the Rule of Three, “natural” competitive market structures evolve by an analogous selection process that favors the strongest, most efficient companies. Chapter 1 describes the typical pattern of market evolution in which four forces come together to promote efficiency: industry consolidation, government intervention, the establishment of de facto standards (either for products or processes), and shared infrastructure.




Natural Market Structures


Simply put, the Rule of Three states that naturally occurring competitive forces—if allowed to operate without excessive government intervention—will create a consistent structure across nearly all mature markets. In one group, three major players compete against each other in multiple ways: they offer a wide range of related products and services, and they serve most major market segments. The Big 3 are familiar enough in the automobile industry: General Motors, Ford, and DaimlerChrysler. But there are plenty of other examples: ExxonMobil, Texaco, and Chevron among petroleum producers; Philips, SCS-Thomson, and Siemens in the European semiconductor market; TRW, Equifax, and TransUnion among credit bureaus; Gerber, Beech-Nut, and Heinz in the production of baby foods; Merck, Johnson & Johnson, and Bristol-Myers Squibb among the pharmaceuticals. These are the “full-line generalists” that form the core, the inner circle, of the market in which they participate. Why competitive markets favor three major players—not two or four or more—is an important question we take up in chapter 2.

As a market matures, the Big 3 become better defined and better able to solidify their positions. Anyone who wants to participate in that market has to play by the rules the big boys set. Because it is extremely difficult to go toe-to-toe against a full-line generalist, smaller players begin to carve out those areas in which they can effectively specialize. Usually they choose one of two paths: either they become product specialists such as Cambridge Soundworks and Carver Corporation in high-end stereo tuners, amplifiers, and audio equipment, Leather World in trendy clothing, or Comedy Central and CNN in the vast television network industry now ruled by NBC, ABC, and CBS (with the Fox Network close behind); or they define themselves as market specialists targeting a specific demographic group or geographical region. The Limited, for example, serves the apparel and fashion needs of young, educated, moderately affluent professional women. The WB network focuses on teens and their voracious need for entertainment.

In some cases a company becomes a super-nicher, specializing in both a product category and a market segment. Foot Locker is a product specialist focused on athletic shoes, but it serves several demographic markets, including children (Kids Foot Locker) and women (Lady Foot Locker). Southwest Airlines began as a company offering “no-frills” air service to a particular geographical area; while it has extended that service to other regions, it has maintained the consistency of its service.

As markets grow and mature, there is yet a third group of participants. Neither fish nor fowl, they are often too large and diverse to be considered specialists, yet not large enough to compete successfully against the Big 3. That is, they cannot match the #1, #2, and #3 players in achieving economies of scale and scope. Nor are they as effective at meeting specific customer requirements as the specialists. Therefore, they have neither the scale nor the loyalty advantage. Accordingly they may compete on price and try to reduce costs by cutting product quality and service, but their return on assets (ROA) remains very low, if not negative. Even worse, they are caught in a “ditch” between the Big 3 on the right side and the product or market specialists on the left side (see diagram). The Big 3 usually control between 70 and 90 percent of the market, whereas each product or market specialist, by appealing to a small group with specialized needs, controls between 1 and 5 percent of the market. Those companies caught in the ditch typically capture only between 5 and 10 percent of a given market, and find themselves unable to compete effectively against either the Big 3 or the specialists.




[image: 074320560X-004]




The Rule of Three and the “Ditch”



Financial performance and market share do not usually have a linear relationship; that is, performance does not necessarily improve with market share gains, nor deteriorate with market share decreases. In virtually every industry with three big players, the pattern is distinctly nonlinear. The Big 3 usually do well; that is, they may have low margins but excellent returns on assets. The ditch, however, remains a major trap for the mid-sized companies—those that are smaller than the Big 3 but bigger than the niche players—whose financial performances are usually the worst of all. Once you move beyond the ditch and go further down the scale of market share, financial performance starts to improve as niche players reap the profits of high margins.

In the diagram, note that the slope of the relationship between market share and return on assets is steeply negative for specialists, but shallow and positive for generalists. These slopes indicate that the financial performance of specialists deteriorates rapidly with undisciplined growth in market share, whereas generalists achieve a slow and steady improvement in performance as they gain market share. For generalists, however, performance improvements slow considerably as they expand beyond 40 percent market share and may even deteriorate, as we discuss in chapter 3.

US Airways, for example, grew out of the mergers that Allegheny Airlines struck with several regional specialists including Mohawk (New York and New England), Lake Central (Indiana and Ohio), Pacific Southwest (California), and Piedmont (Mid-Atlantic and South), each of which served the needs of a well-defined geographical area. When US Air tried to become a full-line generalist, the company ran up against American, United, and Delta, and it lost money, falling into the ditch between the far-flying generalists and the specialists. Unable to mount a real challenge to the Big 3, US Airways corporate executives have explored merging with other airlines, including United. The company will soon become just another topic in books on aviation history. The predicament of such ditch-dwellers is the topic of chapter 4.

In nearly all markets, the various players comprising the Big 3, the specialists, and the ditch-dwellers share a number of important characteristics. Our analysis of literally hundreds of markets, both local and global, provides evidence from which we can observe the maturation of these industries and draw inferences about the nature of competition and the fundamental “laws” that govern competitive markets. Bloated, inefficient companies may rule for a while, but they don't last long. The pattern in competitive markets indicates that only the most efficient rise to the top.

Even mature markets, however, can suffer radical disruption when technology or regulation changes or when the entry of a new player succeeds in altering the rules of competition. In 1987, the Big 3 in coffee—General Foods, Procter & Gamble, and Nestlé—controlled about 90 percent of the U.S. market. But Starbucks appeared on the scene, creating a market for upscale coffee that dramatically challenged the Big 3 and the commodity-like nature of their offerings. All three had produced canned, ground coffees that were made from the inexpensive beans of the robusta coffee plant of West Africa. Competition between the leaders was based strictly on price, since the tastes of their products were virtually indistinguishable. In chapter 8 we examine this industry disruption in greater detail and chronicle the toppling of incumbent leaders as external forces destabilize competitive markets.

In observing both the forest and the trees, we have studied the elements that characterize companies holding similar positions within their respective industries. For instance, most #1 companies should and do behave differently than #2 companies. Most #3 companies exhibit significant differences in strategy and outlook that distinguish them from their two major competitors. Ditch-dwellers also share certain characteristics, and only a limited number of alternatives, some decidedly unpleasant, are available to them as they try to extricate themselves: they can go bankrupt; they can attempt to get out on their own by becoming product or market specialists; they can merge with another ditch-dweller in hopes that their combined resources will enable them to challenge one of the Big 3; or they can choose to be acquired by one of the major players.

Specialists, in contrast, are well advised to stay in that position unless they can detect inherent weaknesses in one of the Big 3 and choose a compatible partner from the ditch with which to merge. In chapters 6 and 7, we present strategies appropriate to each of these market positions and examine the implications for industries such as pharmaceuticals and airlines that are becoming global in scope.




Balancing Efficiency and Competitive Intensity



Without outside intervention and government controls, competitive markets evolve in ways that ultimately reward the most efficient companies. Efficiency is the first rule of the game.

Markets can evolve in such a way that either they are nearly free of competition, as in the case of a monopoly, or they become so intensely competitive that no one makes any money. Contrary to popular perception, markets can have too much competition: customers get confused by the sheer volume of choice, so much so that they don't buy anything; and competing companies duel it out by lowering prices or cutting back on quality such that their returns are severely compromised.

Whether in an athletic contest, a global market, or a simple struggle for existence, there are two primary forces that exert pressure on all players: (1) the demand for efficiency and (2) the need for relief from excessive competitiveness. In the business world, as in the natural world, these forces can exert both a push and a pull effect on everyone. Some markets become so intensely competitive that nearly all participants are strangled. A natural response is to give in to this push by seeking release from the competition even though it may mean lower profits. In other cases when competitors raise the efficiency bar, one can feel pulled to compete more fiercely, to move that much faster just to keep pace or to try to break out of the pack. As a result, profits go to making the business more efficient, sleeker, faster, and more attractive to customers or would-be suitors.

The effects of this relentless drive for efficiency filter down to each of the company's stakeholders. Squeezed for greater productivity but often inadequately rewarded for their contributions, employees become increasingly disgruntled. Customers, the supposed beneficiaries of cutthroat competition, also feel the negative impact of hyperintense competition. While prices may fall, service usually takes a tumble as well: how often do you find unhappy employees offering customers great personal service? Nostalgic for the way it used to be, before competition reached this fever pitch, customers come to feel as if they have been forgotten in the process. As the company spends more of its profits on operations, new initiatives, and the latest technology, shareholders grow increasingly dissatisfied with quarterly announcements of lowered expectations and falling market capitalization.

When the drive for efficiency runs headlong into the wastefulness of hypercompetition, most markets respond with a logical solution. The initial players, whose numbers are large in an infant market, experience a shakeout, often several in succession. Three dominant players eventually emerge, with any number of specialists and niche players off to the side. As we will see in later chapters, this structure offers the best possible balance between efficiency and competitive intensity since the specialists enjoy their high margins and loyal customers while the Big 3 rely on volume to drive up their returns on assets.

Specialists and full-line generalists exist side by side in any market. Think of their relationship as analogous to that of the stores in a large shopping mall. Anchoring the structure are the major department stores, which offer a full line of products and services and get most of the mall traffic. Along the corridors or spokes of the mall are the specialty shops, which cater to a well-defined audience (market specialists such as The Gap, Banana Republic, Victoria's Secret) or which sell only specific items (product specialists such as Hallmark, Swatch, Kay Jewelers). In the Rule of Three, this hypothetical market (the mall) is anchored by three full-line generalists with a number of product and market specialists occupying largely noncompetitive positions.




Prognostications and Promises



Economists have long assumed that markets are either oligopolistic, in which a handful of large firms divide up the spoils, or monopolistic, with many smaller firms coexisting in specialized niches. The reality in most markets is clearly different. While they may start out approximating monopolistic competition, they end up in a pattern that includes both types of players. With startling regularity, we have found that the number of dominant players in each industry is confined to three. Any other number, greater or smaller, is usually a temporary aberration.

The Rule of Three is most common in the United States. We see it in markets for beer, soft drinks, aircraft manufacturing (until recently, as we discuss later), long-distance telephone communications, and many others. Appendix 2 describes many of these in detail.

The banking industry in the United States has long been highly fragmented. In 1995, according to the U.S. Small Business Administration, there were over 10,000 banking organizations—a number that declined only slightly by 1999 to just under 8,700. Large banks have been merging at a furious pace, while new, more specialized banks are entering the market at the same time that many mid-sized banks are exiting. This industry is undergoing a process of consolidation. While the Big 3 have yet to emerge, Citicorp's merger with the Travelers Group and NationsBank's acquisition of Bank of America make those two entities early favorites. A third survivor may be the recent combination of Wells Fargo & Company and Norwest Corporation, although Bank One and First Union are certainly still in the running. There is a long way to go before the banking industry completes this process.

Evidence is mounting that the phenomenon of the Rule of Three is occurring in European and Asian markets with greater frequency than before, especially in the wake of globalization. In the Japanese elevator and escalator industry, for example, Toshiba, Hitachi, and Mitsubishi control almost 90 percent of the Japanese market. Those three major players provide 30-minute service response anywhere in Japan on any day under any circumstances. As that industry globalizes, however, we predict that Otis will present a serious challenge to their domination.

In the United Kingdom, Thomson, Airtours, and Owners Abroad dominate the market for prepackaged vacations. Among British grocery retailers, the Big 3 are Sainsbury, Tesco, and Argyll, which also happens to be the owner of the U.S. chain Safeway. In book manufacturing, the lion's share of the market goes to Coral, Ladbrokes, and William Hill. In the cement industry, the Big 3 are Blue Circle, Rugby Portland, and Castle, each one scrambling for a higher share of a dwindling market.

The financial performance of the Big 3 improves with market share—but only up to a point. Beyond approximately a 40 percent share of the market, the Big 3 begin to experience diseconomies of scale and come under the watchful eye of regulators and antitrust litigation. If, on the one hand, the market leader holds a market share between 50 and 70 percent, a third full-line generalist has little room and will either fall into the ditch or be forced to become a specialist. Boeing and Airbus, for example, pushed McDonnell Douglas into the ditch and eventually led to Boeing's acquisition of the company in 1997. If, on the other, the market leader—say, IBM in the heyday of mainframes—commands 70 percent or more of the market, there is practically no room for either a second or a third full-line generalist. Such dominance, however, rarely lasts, and newcomers will gradually gain a foothold to challenge even the most powerful company. These precedents are surely not lost on Microsoft, although the signs are increasing that the software maker is no longer as dominant as it once was, with Linux controlling a greater share of the market for operating systems.

Inferences about the Rule of Three receive substantial support from researchers who have found distinct evidence of “natural market structures” characterized by a progression of market shares among industry leaders, as well as a “stuck-in-the-middle” competitive position in which companies are too small to succeed as generalists but too big to succeed as specialists.1 Nowhere in this literature, however, did we find an overarching theory of market evolution that accurately describes the patterns we had seen. This book seeks to fill that gap.

An understanding of the Rule of Three will greatly benefit anyone involved in business, including CEOs and managers who are concerned with their company's market performance and strategies for competing. Managers need to learn and appreciate business context. In particular, they must understand how their industry is structured, what stage of evolution it has entered, and how that evolution is likely to continue. With this perspective they can better cultivate their innate strengths, formulate reasonable strategies to leverage their position within the industry, and maximize their chances of success.

We believe that the degrees of managerial freedom are limited, that managers are not completely free to choose which markets they want to compete in and which competitors to target. Although some may view themselves as “masters of their universe,” there are forces beyond their control that are constantly changing the structure of their industries. Thus, they need to rely on the best managerial judgment and tools for strategic analysis they can muster. The Rule of Three will prove valuable, not only in helping them to see both the forest and the trees, but also in sharpening their foresight and preparing them to deal with future turns in their competitive markets. The framework presented in this book, we believe, will be invaluable in helping them understand and meet both immediate and long-term challenges.

Based on a company's relative position within its industry, and the stage of that industry's evolution, there are smart choices and foolhardy ones. Ignoring the market structure presented by the Rule of Three can cause business managers and entrepreneurs to engage in “unnatural” acts of marketplace behavior, which are doomed to failure. Observing the laws of competitive markets, however, will help them set objectives that their companies can reasonably hope to meet while they set strategies that will help them get out and stay out of the ditch. In chapter 1, we lay out the laws that are fundamental to competition and the relative stability of industries and markets.
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In 1966, the U.S. Supreme Court refused to allow two supermarkets in Los Angeles to merge. The Vons Grocery Company and Shopping Bag Food Stores, had they been allowed to combine, would have controlled a whopping 7.5 percent of the market. Over 3,800 single-store grocers would still have been doing business in the city. In spite of these statistics, the Court ruled against the merger, citing “the threatening trend toward concentration.”1

Much has changed in the public's perception of merger activity in the four decades since the Supreme Court's ruling in the Los Angeles supermarket case. Over time, the view that market efficiencies matter and that consumer welfare is actually enhanced by a measure of industry concentration has slowly gained acceptance, although there still are loud complaints from consumer groups that this or that merger will result in higher prices. In truth, markets remain highly competitive even after such concentration, and industries that have experienced consolidation have seen prices remain stable or actually fall. To be sure, profits are generally higher in concentrated industries, but the prices consumers pay may actually decline. This evidence suggests that efficiency gains are a prime driver of greater profitability and market evolution.

For that evolution to be sustainable, markets need both growth and efficiency. Growth comes primarily from understanding and shaping customer demand, whereas efficiency is a function of operations. Through the cyclical pursuit of these objectives, markets become organized and reorganized over time.

Once its basic viability has been established, a start-up industry enjoys high growth but has low efficiency. No matter what criterion is used to measure efficiency—revenue per customer, revenue relative to assets deployed, revenue per employee, for instance—the start-up costs are high. The first shakeout occurs during the industry's initial growth phase to make it more efficient without sacrificing growth. Subsequent attempts to make the industry more efficient come from four key sources or events: the creation of standards, the development of an industry-wide cost structure as well as a shared infrastructure, government intervention, and industry consolidation through shakeouts. These four drivers force the industry as well as the players in it to become more and more efficient in order to stay competitive. As we will see in this chapter, they can occur at any time and in any order, sometimes independently, sometimes closely dependent on each other. Their primary effect, however, is to promote efficiency and fair competition within an industry such that no one company becomes a monopoly.

In subsequent shakeouts, the industry is reorganized for growth, typically through market expansion, including globalization. Driven primarily by investor demands, companies at this stage are concerned with growth of all kinds: revenue growth, cash flow growth, earnings growth, growth in the number of customers and revenue per customer, and growth in market capitalization. To continue to attract investment capital and growth, the industry needs to make productive use of all inputs, including capital, labor, and management talent.




The Creation of Standards



Market inefficiency can hasten the creation of de facto standards. Henry Ford paved the way for one such standard when he devised the highly efficient assembly-line manufacturing process for the Model T. Bill Gates was fortunate indeed when Microsoft received the nod from IBM and others to make the MS-DOS operating system the standard for personal computers. Once that standard was set, even Big Blue, known primarily for its hardware, could not wrest away control with its proprietary OS/2 system.

When standards play a major role and remain largely proprietary, there may not be room for three separate platforms. Typically at most two platforms can survive in the broad market: VHS & Beta for video recorders, VHS-C and 8mm for camcorders, PAL and NTSC for television broadcasts, CDMA and GSM for wireless telephony, PC and Mac for personal computing. Eventually, one platform becomes dominant, if not universal. Thus, 8mm has a big lead over VHS-C, PCs have triumphed over the Mac, and VHS has overwhelmed Beta. The other platform, if it survives, is relegated to a niche market.

The simultaneous existence of two or more standards, as in the case of NTSC and PAL, can be attributed in large part to protectionist ideologies and government regulation. Thanks to a double standard in the worldwide electric industry, tourists must contend with shifting between 110 volts and 220 volts, not to mention remembering to pack a variety of prongs and socket styles; in Europe alone there are some 20 different types of electrical plugs currently in use. To the delight of those tourists, these types of essentially meaningless and highly inefficient differences will start to go away as the electric industry adopts universal standards and the world at large becomes more driven by market economies. The cost of converting to a new single standard, however, is estimated to be $125 billion!2

Already we can see the power of a fully adopted worldwide standard in the World Wide Web. The extraordinarily rapid diffusion of this technology across the globe has resulted in large measure because of that single standard. Emerging industries today are highly cognizant of this fact, and organizations that set industry standards now occupy an influential place in the world economy. The impact of evolving standards is illustrated by the stories of the evolution of the VCR industry and the development in Europe of the Group Special Mobile (GSM) network.




The VCR Industry3



Based in Redwood City, California, the Ampex Corporation invented video tape recorder (VTR) technology in 1956. It sold machines to professionals initially for $75,000, but it was never successful in creating a product for ordinary consumers. However, it was successful in licensing its technology to Sony, which turned it into a competitive advantage.

Sony first introduced videocassette recorders (VCR) to the mass market in 1971, but even its “U-Matic” machines and cassettes were too big and expensive. Accordingly, Sony made modifications and repositioned the machines for industrial users. Next, Sony approached JVC and Matsushita—two of its biggest competitors—about establishing a standard (based on a new Sony technology) that would reduce the size of both machines and cassettes. JVC and Matsushita would accept only the U-Matic format, and JVC refused to cooperate or compromise on technology for smaller machines.

In 1971, JVC established a video home system (VHS) project team and charged it with the mission to develop a viable VCR for consumers, not just one that was technologically possible, but something consumers would prefer. Experimenting with ten different ways of building a home VCR, Sony settled by mid-1974 on the Betamax prototype. It set up a new plant to produce 10,000 units a month, but designed the machine to record for only one hour, reasoning that customers would use it to record television programs for later viewing. Later, when Sony asked Matsushita and JVC to adopt the Beta format, both refused, citing the one-hour recording limit as a major drawback. JVC's VHS format, then in development, would deliver up to three hours. After the Betamax was launched, Hitachi tried unsuccessfully to license Betamax technology from Sony, which basically had decided to go it alone.

Meanwhile, JVC formed an alliance of companies around the VHS standard before it shipped any products. The group included Matsushita, Hitachi, Mitsubishi, Sharp, Sanyo, and Toshiba. The standards war was on, and not even the intervention of Japan's Ministry of International Trade and Industry (MITI) in 1976 could succeed in resolving the dispute.

After JVC's launch in October 1976, Sony recruited Sanyo and Toshiba to join the Beta group. The split between the two formats continued for another ten years. Sony did well at first, in part because of its wide distribution. In 1976 and 1977, its market share was over 50 percent, but the company lost ground quickly. By late 1978, Matsushita with 35.8 percent of the market overtook Sony, whose share had slipped to 27.9 percent. By 1988, VHS had close to 95 percent of world sales. In a show of pragmatism, Sony launched its own line of VHS machines and repositioned Betamax as a high-end system for professionals.




Group Special Mobile (GSM) Network



The development of the Group Special Mobile (GSM) network has been an essential element in the success of European wireless companies such as Finland's Nokia and Sweden's Ericsson. Analog cellular telephone systems grew rapidly in Europe in the 1980s, especially in Scandinavia and the United Kingdom. Because each country developed its own sophisticated systems and networks, the industry was characterized by incompatible equipment and operations. Since mobile phones could operate only within national boundaries, the limited market for each company's equipment meant that economies of scale were poor. It was not unusual to see executives toting multiple phones depending on the country in which they happened to be conducting business at the time. The imminent creation of the European Union (EU) made this highly inefficient situation untenable.4

In 1982, Nordic Telecom and Netherlands PPT proposed to the Conference of European Posts and Telegraphs (CEPT) that a new digital cellular standard be developed that would improve efficiency and help the industry cope with the explosion of demand across all of Europe. The CEPT established a body known as Group Special Mobile to develop the system. Members of the European Union were instructed to reserve frequencies in the 900MHz band for GSM to enable easy “roaming” between countries. In 1989, the European Telecommunications Standards Institute (ETSI) offered GSM as an international digital cellular telephony standard.

GSM service commenced in mid-1991. By 1993, there were 36 GSM networks in 22 countries. GSM was successful in gaining acceptance in non-European markets as well, since it was the most mature mobile digital technology. GSM also proved very successful in Asia, with its huge untapped markets that had no analog legacy to overcome.5 By 1997, over 200 GSM networks were running in 110 countries, with more than 55 million subscribers. As of January 2001, 392 GSM networks were operational in 162 countries, with dozens more planned. GSM had 457 million subscribers (up from 162 million a year and a half earlier) out of 647 million digital subscribers; another 68 million subscribers continued on analog systems.6

The biggest holdout has been the United States, where the government has played no role in selecting a standard, and where a major rival to GSM, CDMA, has won many converts. Overall, the U.S. market is split among three standards: CDMA, GSM, and TDMA (a standard similar to GSM, but incompatible with it). By September 2000, CDMA had 71 million subscribers, whereas TDMA claimed 53.5 million.7 Each network operates independently of the others.

While many technology experts argue that CDMA is a superior technology, the advantage appears to be with Europe at this point. Simply put, GSM phones are much more usable worldwide. This wider usage base has allowed Europe to move ahead in phone functionality. Nokia is leading the charge, pioneering Internet access on cell phones. Through infrared technology, phones can transmit data to each other or to a machine; in Finland, this technology can be used to purchase a Coke from a soda machine.8 CDMA's acknowledged technological superiority is similar to that enjoyed by Betamax and the Macintosh. As history has taught us, neither was able to prevail.

The battle between CDMA and GSM may well be settled as we move to the next generation of wireless technology: so-called 3G or third-generation wireless systems featuring very high data transmission rates that will allow for two-way video communication. It is expected that most mobile operators will converge on a single worldwide standard for 3G systems.




Industry Cost Structure and Shared Infrastructure



The prevailing cost structure in an industry—those costs primarily related to production, and to some extent to management and marketing—has a deep impact on whether and how soon that industry becomes organized. This impact can be measured in terms of the relative significance of the industry's fixed costs versus its variable costs. As an industry emphasizes automation, incorporates new technology, and tries to mitigate the high or growing cost of human capital, it tends to increase fixed costs and lower variable ones.

Participation in an industry always has certain requisite fixed costs. In all aspects of business—from procurement to operations to marketing—relative market share determines spending efficiency. Thus, when it comes to national advertising and sales, for example, a company that has a 40 percent share of the market is potentially four or more times more efficient than a company with a 10 percent share. These are examples of fixed costs; that is, a company incurs them regardless of how high or low its sales are. Once a company has made the decision to target a particular market, it has to pay the piper no matter how great or small revenues promise to be. As we have observed, those industries in which such fixed costs tend to dominate are more likely to exhibit a pronounced Rule of Three structure.

If the costs to participate are high, the “minimum efficient scale” needed to attain efficiency in operations is also high. As a result, the shakeout in the industry happens sooner rather than later. In contrast, markets in the so-called agricultural age were characterized by near perfect competition: many small producers and buyers interacted in the marketplace, where prices were set according to the relative balance between supply and demand. The agricultural sector has predominantly variable costs: the costs of seed, fertilizer, and labor can fluctuate depending on conditions, but are always linked to the volume of production. About the only fixed cost is the cost of land, which is typically inherited in many countries. During the agricultural age shakeouts were kept to a minimum. As the farms have become commercialized, we see an economy of scale developing and the exit of family-owned businesses and farms.

Cost structure also makes its impact felt through the supply function. If the supplier industries enjoy significant economies of scale because of their cost structure, downstream industries also feel the pressure to consolidate, even though their own cost structure may not require or adequately support such a move. The two major suppliers to the personal computer industry—Microsoft and Intel—are dominant in their respective spaces, for example. Despite the lower entry and exit barriers associated with PC assembly, this dominance still creates pressures for concentration downstream.

Likewise, a high concentration of customers puts additional pressure on the industry to consolidate. In the industry comprising defense contractors, where the U.S. Department of Defense is by far the overwhelming customer, the number of defense contractors has fallen steeply in recent years. Also, a substitute industry that has a higher fixed-cost component will enjoy a price advantage. This too creates pressures on an industry to consolidate and become more fixed-cost intensive.

Although many people assume that fixed costs are bad for business, this is not necessarily the case. As the primary source of scale economies, fixed costs are an essential element in the competitive strategy for volume-driven players such as full-line generalists.




A Shared Infrastructure



In addition to fixed and variable costs that individual players in a market must consider, the market as a whole can move toward greater organization by developing a shared infrastructure for the purpose of increasing efficiency. Infrastructure costs are generally too high to be loaded on the transactions generated by any one company. Banks, for example, would be unable to survive if they did not share an infrastructure for check clearing, as well as for credit card authorization (through the Visa and MasterCard systems). Similarly, airlines require shared infrastructures for reservations, air traffic control, baggage handling, and ground services. Fundamentally such an infrastructure distributes the heavy cost of implementation, thereby making the system more affordable for all the players, large and small, in the industry.

To be useful in enhancing efficiency, an industry infrastructure must be:


• Sharable: it must allow for simultaneous access by many users.

• Ubiquitous: it needs to be where you want it, when you want it.

• Easy to use: it must be intuitive and require little or no training to use effectively.

• Cost effective: it must be accessible and affordable to all.9


By far the most significant recent example of a shared infrastructure is the Internet. Regarded as the most significant invention of our time, the Internet has become a major new infrastructure for virtually all businesses of any size, whether new or old. From an obscure tool used by researchers and academics at government-funded laboratories and universities, the Internet has exploded into the world of commerce. The starting point was a simple but brilliant innovation: the World Wide Web (see sidebar “Berners-Lee and the World Wide Web”). By general agreement it is comparable in its impact to the invention of movable type by Johann Gutenberg almost 600 years ago.
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Berners-Lee and the World Wide Web



TIM BERNERS-LEE worked as a computer scientist at CERN, the international particle physics lab in Switzerland. It was his innovative idea that became the basis for the World Wide Web. In 1973, Vint Cerf and Bob Kahn had devised the Internet feature called Transmission Control Protocol / Internet Protocol (TCP/IP), which has been described as “one of the great technological breakthroughs of the twentieth century.”10

Berners-Lee came up with two simple innovations that enable people to navigate between previously unrelated sources or Web sites. Building on the Internet technology, he created a global hypertext system by inserting links from one text to another. He named one of his innovations the Hypertext Transport Protocol, now better known to Web surfers in its abbreviated form, http. In addition, he devised a way of identifying a document using the Uniform Resource Locator, or URL. Today these are common terms used in Internet traffic, although the public may not know their full names and functions.
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Created in 1989, the Web is arguably an essential element of the infrastructure, not just for business and commerce, but also for governments, personal communications, community formation, and entertainment. As with the ideal infrastructure, it is not controlled by any one commercial entity, but evolves through the collective efforts of many. Forums of engineers, such as the World Wide Web Consortium, ensure that it functions well and evolves as needed. No company can unilaterally dictate that new features be added; nevertheless, standards are set faster than ever and are completely open. Because of this openness and malleability, the Internet has led to innovations at an incredible pace. MP3 is today's standard for compressing music files. The Java programming language has a place in practically all Web sites. Numerous other examples—digital subscriber lines (DSL), broadband, electronic mail, teleconferencing, and the like—indicate how fast this industry is moving in supplying products and services to individuals the world over.

Igniting one of the greatest explosions of wealth in history, the Web has also transformed the business community. The transformation has been both internal and external. Intranets, for example, have streamlined internal operating processes. Through extranets companies have developed closer linkages with their suppliers, alliance partners, and customers. The Web has fueled the growth of categories of commerce such as person-to-business and person-to-person.




Government Intervention



So far, most governments have resisted the temptation to try to control the Internet or regulate its functions. At the urging of their constituents, government officials have preferred to adopt a hands-off approach. Nevertheless, the government can and often does play an important role in determining an industry's structure, including triggering major consolidation. Often the government itself is a major customer—the Department of Defense exemplifies a customer with deep pockets. The significance of the government's role as a buyer is even more pronounced in Europe than it is in the United States.

A major funder of research and development as well as a major buyer, the federal government has a significant impact on the pace and direction of technological change in many industries. In some cases, the government also facilitates cooperation within an industry, especially at the “pre-competitive” stage. Japan's Ministry of International Trade and Industry (MITI) has been the most prominent example of this kind of facilitator, although governments in Europe and the United States have participated in similar cooperative efforts.

For other industries—for example, education, health care services, and computers—the government helps to move the industry toward standardized products and processes. The government may intervene, for instance, if it sees that an important market is failing to achieve efficiency on its own. When too many companies were laying cable in the telephone and communications industry, each hoping to gain monopoly power by establishing itself as the leader with proprietary products, the U.S. government intervened by creating standards or sanctioning “natural monopolies” to generate efficiency. A similar intervention in the U.S. railroad industry established a much-needed standard for operations and had immediate effects on the players' profitability.




The Railroad Industry11



In the middle of the nineteenth century, the railroad industry took off in the United States. Long before anyone had an inkling of the automobile industry, people saw a “natural” fit between the railroads and the physical size of the country with its vast stretches of undeveloped land. The railroads, however, developed haphazardly, primarily because the industry was so fragmented with many small, inefficient players and because there were no uniform standards. The most telling omission was that the U.S. railroad industry lacked a uniform gauge (the distance between the tracks). Goods had to be transferred between railroad carriers at points where rail lines of different gauges intersected—a highly expensive and inefficient procedure.

The U.S. government, understandably, was concerned with the speedy construction of the railroad system. In the 1850s, federal, state, and local governments stimulated the growth of the industry, granting charters (or in some cases actually building the lines), as well as providing money and credit for many private railroads. The federal government conducted surveys at taxpayer expense and reduced the tariff on iron used by the railroads. Before 1860, the government provided almost 25 million acres of land for railroad construction, with two main stipulations: (1) the railroads would transport government property and Union troops for free, and (2) Congress would set rates for mail traffic. The federal land grant program expanded rapidly after the Civil War ended in 1865.

Battles and explosions during the war significantly damaged the railway system, destroying miles of track and rendering equipment unusable. After the war ended, government officials and industry executives wisely undertook a rehabilitation program that at last specified a standard gauge of 4 feet 81/2 inches for all tracks. By 1880, 80 percent of the mileage had been converted to this standard. By 1890, virtually the entire network was brought into compliance with the new standard, thereby insuring that the railroad industry became both more efficient and extended its reach to more remote regions. Now that everybody was running on the same track, the railroad companies themselves became much more serious targets for mergers and acquisitions. Accordingly, the industry rapidly became more concentrated.

The railroads increased their hold on power, such that demands for the regulation of the industry grew loud and urgent. In 1887, the federal government passed the Interstate Commerce Act, creating the Interstate Commerce Commission (ICC), which became a major force in the development of a federal regulatory policy.

The rail industry peaked in 1920; after that date, other modes of transportation—particularly the automobile and the airplane—reduced the importance of the rail system. In the 1920s severe competition from outside the industry caused many passenger railroads in their prime to cease operations. Only Amtrak would be reborn some 40 years later, and only then because of massive tax subsidization.




Industry Consolidation



Over the last several years, we have witnessed a record number of mergers, as well as numerous demergers (the spinning out of noncore businesses). As a result, the landscape of just about every major industry has changed in a significant way. The pace of this consolidation is startling: the number of mergers per year in the United States has more than tripled over the past decade, while the value of those mergers has risen tenfold. Between 1997 and the end of 2000, nearly $5 trillion in mergers took place in the United States alone. The most recent large mergers and acquisitions have occurred in the telecommunications, banking, entertainment, and food industries, as indicated in the accompanying tables.

While the United States has been at the forefront of this trend, M&A activity has been feverish on the global level as well. At the time, few experts believed that 1998's record of $2.52 trillion in global M&A activity would be soon broken; however, total worldwide transactions announced in 1999 reached $3.43 trillion, exceeding the previous record by an astounding 36 percent.12 In 2000, the total reached $3.5 trillion, growing only slightly over 1999 activity. The uncertain market environment in late 2000 and early 2001 has dampened merger activity worldwide; however, we expect that it will rebound as markets recover. Appendix 1 presents an encapsulated history of merger activity in the United States during the twentieth century.

Europe has been a particularly fertile area for some of these recent megadeals, particularly in telecommunications, utilities, banking, and the retail sector. M&A activity in Europe more than doubled in 1999, totaling $1.2 trillion. This total includes United Kingdom-based Vodafone Airtouch's $203 billion offer for Germany's Mannesmann AG, the largest deal ever. France's two largest retailers and hypermarkets, Carrefour SA and Promodès, merged to form a $52 billion giant, now the world's largest retailer after Wal-Mart. The globalization of retailing, long believed to be an industry unlikely to globalize, appears to be well underway; Carrefour and Promodès are already prominent across Europe as well as in Latin America. Likewise, Arkansas-based Wal-Mart has been expanding south into Latin America as well as east into Europe.13

Even Japan, a nation for years thought to be an uncongenial place for mergers, is experiencing a much accelerated pace of M&A activity. Because Japanese markets and culture did not generally support mergers, most of the country's industries experienced a lot of fragmentation. In the past Japan's extremely low cost of capital and its cozy keiretsu relationships have contributed to keeping an excessive number of full-line generalists afloat. A proliferation of major players is evident in most industries: for example, seven major camera makers (Canon, Nikon, Asahi Pentax, Minolta, Yashica, Fuji, and Konica); seven big car companies (Toyota, Nissan, Honda, Mazda, Mitsubishi, Subaru, and Isuzu); and several consumer electronics companies (Sony, Matsushita, Hitachi, Mitsubishi, and Toshiba).14 Gradually, however, merger activity has been on the increase. In 1999, M&A volume in Japan tripled over 1998 levels, though still amounting to only $78 billion. Mergers in Japan are starting to focus on industry consolidation and the “unbundling” of conglomerates.15

As more industries globalize, a larger percentage of mergers involve firms from different countries. Such cross-border M&A activity has risen fivefold over the past decade. In terms of total value cross-border mergers reached $720 billion in 1999. As a share of world GDP, they increased from 0.5 percent in 1987 to 2 percent in 1999.16 Industries that previously could not expand in such a manner for operational reasons are now able to do so. Retailers, for example, can use new technologies to manage cross-border supply chains and centralized purchasing for multiple countries.17 The following three tables present relevant statistics on merger and acquisition activity as of January 11, 2001.





U.S. MERGERS 1990–2000
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Recently NationsBank completed its merger with BankAmerica in a $60 billion stock deal. SBC Communications acquired Ameritech for $62 billion in stock. British and Swedish drug groups Zeneca Group plc and Astra AB announced plans to join forces in what was until then Europe's largest merger, following Hoechst and Rhone Poulenc's merger of their life science units to form Aventis, and an all-French merger between Sanofi and Synthelabo. Ciba Specialty Chemicals and Clariant, two of the largest players in the rapidly growing specialty chemical industry, are merging. Exxon and Mobil combined to form the world's largest oil company, fast on the heels of the merger between BP and Amoco (Royal Dutch/Shell rounds out the major players in that industry). The European banking sector, following economic and monetary union, is rapidly consolidating across national boundaries. French banks Société Générale and Paribas have announced plans to combine to form Europe's second biggest bank, behind the Deutsche Bank/ Bankers Trust merger of 1999 and ahead of Switzerland's UBS AG.

Clearly we are witnessing a reorganization of the patterns of corporate ownership, as well as the risks involved in business participation—namely, those businesses a company should enter as opposed to the ones it should exit. The current wave of mergers and demergers represents a historic rationalization of “who does what and for whom.” In general, the result is improved market efficiency, lower prices for customers, and higher returns for investors.

Industries tend to become more efficient as they undergo consolidation. In a highly fragmented market, especially one in which growth has begun to slow, numerous small, inefficient players recognize that it is to their advantage to join together or combine with larger companies that can command greater economies of scale and scope. The drive for efficiency transforms an unorganized market with myriad players into an organized one in which the number of players rapidly drops. By acquiring small companies (as General Motors did in the automobile industry) or by creating a de facto standard (as Ford did in the assembly-line process of building the Model T), one player makes the turn and becomes a broad-based supplier. From this point in the market's evolution, the Rule of Three comes into play. In most cases, two additional players are also able to evolve into full-line generalists.




The Software Industry



The personal computer software industry started up in the early 1980s. At the outset, there were hundreds of small, mostly anonymous firms vying for position. Essentially a cottage industry, software was primarily a technology business, and scale was not much of a factor. In a fateful decision, IBM selected Microsoft to provide the DOS operating system for its personal computers, thereby giving Gates's company the enormous advantage of owning the dominant standard. Over the next several years, three other companies emerged as significant players, each as a product specialist: Lotus, which had acquired spreadsheet technology from VisiCalc; Word-Perfect, which fast became synonymous with word processing, and Novell, which staked out an early position in the networking arena.

Microsoft gradually leveraged its extraordinary advantage in operating system software to establish a commanding position in applications. Although it was initially unable to challenge Novell in networking with LAN Manager, it developed competitive products in word processing (Word) and spreadsheets (Excel). Microsoft was the first to sell software applications in bundled form, inventing the concept of a “suite” of applications that shared some features and allowed information to be readily transferred and accessed across them.

Microsoft thus became the first full-line generalist in the market, setting in motion an inevitable restructuring of the entire industry. Lotus, for example, soon realized that if it wanted to continue to grow, it had to reduce its overwhelming dependence on a single product (Lotus 1-2-3) and broaden its product line. By acquiring the word processor Ami Pro and developing the presentation graphic package Freelance, Lotus became the industry's second full-line generalist. WordPerfect was even more dependent on its namesake word processor than Lotus had been on its spreadsheet; it tried, but failed, to develop a viable full line of products on its own, including PlanPerfect and WordPerfect Presentations. Finally, it was forced to merge with Novell. Even so, the duo had to acquire Borland's Quattro Pro spreadsheet to complete their package of offerings.

Over time, the Big 3 added database, electronic mail, and many other categories of software to their lines. Although the market still included hundreds of specialists, they essentially ceded the large applications—word processing, spreadsheets, presentation graphics, databases, networking, and electronic mail—to the Big 3. Gradually, however, Microsoft's dominance in operating systems, superior marketing, and overwhelming financial advantage increased its dominance in the office suite domain to well over 90 percent of the market. It thus left its two main competitors with a share of less than 10 percent of the market to divide between them, in effect forcing both of them into the ditch.

To be sure, the poor execution of its competitors helped Microsoft achieve this high level of success. WordPerfect, for example, could have leveraged a major asset—its enormous number of devoted customers—to expand its product offerings in the word processing market. Instead, the company made a classic mistake: it failed to develop a version of its program for the Windows operating system until two years after Microsoft had delivered Word for Windows. By then, it was so far behind that it could never catch up. When WordPerfect later created a suite of its own by coupling its word processor with Borland's spreadsheet, the applications lacked common controls and made little headway against Microsoft's smoothly integrated products.19




The U.S. Airline Industry



After World War I, several European aviation companies hired wartime pilots to fly decommissioned warplanes along the first commercial air routes. Aided by heavy subsidies from European governments, a number of well-known commercial airlines such as British Airways, Air France, and KLM began operations during the 1920s.

In the United States, airlines emerged primarily as a result of the U.S. Post Office's attempts in 1919 to establish a nationwide airmail service. In fact, the Post Office played a leading role in setting up the system of airports across the nation. In 1925, Congress passed the Air Mail (Kelly) Act, authorizing the postmaster general to use private contractors to provide airmail service. The creation of a number of private air transport companies was not far behind, some of which began carrying human beings as well as the mail.

In response to this increased activity, Congress passed the Air Commerce Act of 1926 and instructed the secretary of commerce to “foster air commerce, designate and establish airways, operate and maintain aids to air navigation, license pilots and aircraft, and investigate accidents.”20 As a whole, however, the American public was too enamored of the automobile and the Roaring Twenties to take much interest in flying. Then in 1927 Charles Lindbergh captured headlines in his solo transatlantic flight to Paris. Suddenly air travel became the rage, and new companies seemingly sprang up overnight: Pan Am and TWA were both founded in 1928; Delta followed in 1929; American Airlines was formed in 1930 out of the combination of many small mail carriers; and United Airlines was created in a merger of several older mail carrying operations in 1931.

Boeing and Lockheed introduced the first planes specifically designed for passenger service. Douglas Aircraft dominated the skies with its DC-3s, DC-4s, and DC-6s, but in 1957, Boeing beat Douglas in building the first commercial jetliner. For a time the launch of larger aircraft lowered the cost of air travel. The number of passengers grew from merely a few thousand in 1930 to about 2 million in 1939. By the end of the 1940s, the number of air passengers topped 16.7 million.21

Regulating this new industry, the Civil Aeronautics Board (CAB) was authorized by the Federal Aviation Act of 1958 to establish routes, fares, and safety standards. In addition, the CAB heard complaints from the traveling public and settled disputes with the airlines. Dissolved in 1984 as part of the government-directed deregulation of the airline industry, the CAB in effect gave up its responsibilities to the Federal Aviation Administration (FAA), which was entrusted with overseeing the air traffic control system, certifying pilots, and establishing standard safety precautions for the industry.22

Deregulation allowed the airline companies to set their own routes and, after 1982, their own fares. When the competitive forces were at last unleashed, the industry experienced rapid changes, fare wars, new incentive plans to placate employees, and innovative promotions to attract customers. Many new airlines were spawned in the deregulated industry, increasing from 36 in 1978 to 96 in 1983, most of them serving rather localized geographical niches. Between 1980 and 1983, as companies tried to compete on low prices and waged fare wars even when new competitors were flying into the market, the industry suffered losses of $1.2 billion.

American Airlines introduced its AAdvantage frequent-flier program in 1981. Lower fares and heightened competitive activity in the 1980s led to rapid industry growth in terms of customers served: an increase from 297 million passengers in 1980 to over 455 million in 1988. A decade later, that number rose to a record 551 million passengers.23

The financial problems that many airlines faced led to increased labor strife, bankruptcies, and for some carriers the prospect of being acquired. Delta bought Northeast; Pan American took over National; TWA acquired Ozark Airlines in 1986; Northwest gobbled up Republican; US Airways pocketed Pacific Southwest. Texas Air/Continental acquired People Express and Eastern Airlines, which shut down entirely in January 1991 after having operated two years under Chapter 11 bankruptcy provisions. In 1987, Delta bought Western Airlines. In 1989, US Airways acquired Piedmont. Continental, America West, and Pan American entered Chapter 11 in 1990 and 1991, but only the first two emerged to resume full operations. For some time TWA managed to keep body and soul together, but was eventually acquired by American Airlines in March 2001.24

Consolidation of the airline industry continues both in the United States and in Europe. The current Big 6 in the United States appear close to becoming the Big 3, dividing up nearly 85 percent of the domestic market. This consolidation will happen primarily through the mergers of several ditch airlines with one of the current market leaders, United, American, and Delta (see sidebar “Major Players in the U.S. Airline Industry”).25 The first salvos have already been fired: in addition to American's acquisition of TWA, UAL Corporation, the parent of United Airlines, announced in May 2000 its intention to buy US Airways Group. Meanwhile, Delta and Continental are in discussions to merge. With the advent of truly “open skies,” the global consolidation of this industry is not far off.26




MAJOR PLAYERS IN THE U.S. AIRLINE INDUSTRY
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The Pharmaceutical Industry27



In the $300 billion global pharmaceutical industry, approximately 100 firms struggle for survival. The world leaders in drug discovery, U.S. pharmaceutical companies currently develop about half of all new medicines, accounting for about 40 percent of the market. European giants round out the top ten firms. But major changes now occurring in the industry illustrate the enormous effects of the four mechanisms discussed in this chapter. Consolidation over the past 15 years has whittled the more than two dozen multinationals down to about 15. Companies are exiting non-health-care businesses, increasing spending on research and development, acquiring or partnering with genomic and drug discovery companies, growing their sales forces, and increasing advertising expenditures.28

Which firms will be the victors? Which will be driven from the market? Currently, all major pharmaceutical companies are in or near the ditch. The largest, Merck, commands a meager 10.9 percent of the market. Growth in the industry is a direct result of new products (innovation). New drugs, however, do not come without the high risk and price of R&D. An average of twenty cents of every dollar of revenue is reinvested in R&D, but only one out of every 250 drugs that enter preclinical testing ever makes it through the approval process. The average time-to-market is 12 years, an eternity in any industry. Only a third of the approved drugs recover the cost of their research and development. When the cost of failures is amortized over that of those few successes, the estimate for bringing a new drug to market amounts to $500 million. Despite such obstacles, the demand for new drugs keeps rising.

Three key factors in today's marketplace are creating demand. First, customers—particularly those over age 65, a group that consumes three times as many drugs as those under 65—eagerly await new product releases. It is no surprise that in the past decade over 150 new medications have targeted diseases of the elderly, and currently there are more than 600 drugs in R&D aimed at seniors. Yet according to the World Health Organization, three-quarters of the 2,500 currently recognized medical conditions lack adequate therapies. With the rapid increase in the world's senior population, the demand for pharmaceutical products for society's aging will continue to rise at staggering rates.

Second, enrollment in plans such as health maintenance organizations (HMOs) and preferred provider organizations (PPOs) has swelled in the past twenty years. Managed care, which in the 1980s had approximately a 30 percent share of the pharmaceutical market, now covers 83 percent of private-sector employees. The share of market will soon reach an estimated 90 percent. It is now widely accepted that effective self-care is much more cost-efficient than treatments requiring hospitalization or surgery. Given that the leading-edge, branded drugs are fundamental in effective self-care, it is understandable that the pharmaceuticals are interested in responding to the increase in demand.

Third, since the Food and Drug Administration (FDA) has relaxed restrictions on direct-to-consumer advertisement over the past three years, advertising for drug products has surged. For instance, in 1998 Schering-Plough spent $200 million advertising the allergy pill Claritin to consumers. In 1999, pharmaceutical companies spent $1.8 billion on advertising to consumers with $1.1 billion of that going towards TV ads—a 40 percent increase over 1998 ad budgets. The result of these campaigns is increased diagnosis and treatment (with drugs) of many unreported diseases and ailments. In fact, heavily advertised products enjoy an average increase in sales of 43 percent compared to 13 percent for those products not heavily advertised.

The Rule of Three identifies four key processes by which growing markets become efficient: creation of standards, shared infrastructure, government intervention, and consolidation. In the pharmaceutical industry all of these four processes are in play. In the United States, the FDA sets stringent standards for product safety and efficacy of drug products. Other countries and unions of countries have similar organizations. Shared infrastructure is provided by government and privately funded research organizations from around the world. The National Institutes of Health (NIH), for instance, furnishes basic scientific research to industry in the United States. Government intervention provides a level of protection for discoveries, unique processes, and intellectual property through patent laws. By allowing a short-term monopoly on a product, the innovative firm can recoup exorbitant R&D expenses.

Finally, the industry is consolidating as the Rule of Three predicts. In the past decade, there have been 27 consolidations of significant pharmaceutical companies and numerous consolidations of smaller firms. Acquisitions and alliances between big pharmaceutical and biotechnology companies have also taken place.

A leading cause of this industry consolidation is shareholder demand for high return in exchange for high risk. In evaluating a possible merger, firms look for synergies such as those that brought Pharmacia and Upjohn together in 1995. Pharmacia had many drugs in its pipeline but was weak in U.S. marketing, whereas Upjohn was just the opposite. The merger of the two companies produced a single entity with a pipeline full of products, a strong U.S. marketing presence, and $1 billion available for R&D.

Many pharmaceutical companies look to acquire competitors who have core competencies that differ from their own. Technologies such as drug delivery, drug discovery, and genomics characterize biotechnology companies but are lacking in most big pharmaceutical companies. Allowing for less expensive and more rapid development of novel therapies, these technologies complement the pharmaceutical industry's core competencies. The top 20 pharmaceutical companies combined have alliances with over 1,000 biotechnology companies.
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