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Introduction The Argument for Imitation


Imitation is not only more abundant than innovation, it is actually a much more prevalent road to business growth and profits. I wish I could claim credit for that insightful observation, but it was first made more than twenty-five years ago by Theodore Levitt, the noted Harvard professor.1 I simply paraphrase his original statement because the idea it conveys is as applicable today as it was then. Imitation is still more commonplace than innovation, and it is still a viable marketing strategy.

That is not to say that imitation is preferable to innovation in all, or even the majority of, instances. The merits of innovation are indisputable. Firms that develop and bring to market innovative products before competitors often build and sustain commanding leads in market share—the so-called first-mover advantages or order-of-entry effect. But innovation is not the only choice of market entry, and in many instances it may not even be the best choice. Just as often, innovators end up worse off than those who follow.

The basic thesis of this book is that the benefits of innovation and early market entry have been grossly oversold. So much has been written about the benefits of innovation, and so little about imitation, that it has become a one-sided argument. A search of ABI/Inform—a computerized business database that tracks articles published in more than seven hundred leading business journals—lists a total of 9,006 articles on the subject of “innovation” but only 145 on “imitation.” A more specific set of delimiters yields not a single article containing the terms “product imitation” anywhere in the title or abstract, and only one article contains the term “product copying.” Likewise, the database lists 17,940 articles on “engineering,” but only 93 on “reverse engineering,” and almost all of those deal solely with a specific computer software issue. On the basis of sheer proportions someone might conclude that imitating the innovations of others is an ineffectual, infrequent, and economically unimportant exercise. That conclusion would be dead wrong.

For a variety of reasons, the evidence in favor of imitation is often hidden from public view. Whereas firms are often eager to trumpet the occasions when they were the “first” to discover something, they are often less willing to publicize their skills at imitation. Still, examples of successful imitation can be found in nearly every nook and cranny of the economy. Imitation is no fad, nor is it restricted to a few unique industries.

In soft drinks, for example, a marketing manager for Coca-Cola explained his firm’s marketing strategy to a Business Week reporter in 1983 as follows: “The high ground is that we should be leading the way, but that’s not our style. We let others come out, stand back and watch, and then see what it takes to take the category over.”2 A historical analysis of Coke’s action suggests that that policy has been in place for some time.

Pepsi obviously holds similar views. The CEO of North American operations was quoted in 1993 as saying: “I’m very much in the camp of thinking stealing ideas is one of the most honorable things you can do.”3

In breakfast cereals, the Wall Street Journal observed a change in competitive patterns in 1991: “Whereas in the past the rivals seldom copied each other, both [Kellogg and General Mills] are now blatantly using knockoffs to win points.”4

A 1987 Business Week article examined new product introductions in the distilled spirits industry. The magazine concluded that Hiram Walker “has often allowed others to test new markets first, and only when [the firm’s president, H. Clifford] Hatch is satisfied that demand is solidly in place will Hiram Walker move in.”5 Following that time-honored pattern, the firm entered the fastest-growing markets for vodka, gin, rum, and tequila through imitation and later entry.

More than a decade later, little had changed. In 1989 Business Week noted that “liquor has always been a ‘me-too’ business.”6 After the market success of DeKuyper Peachtree, a sweet cordial introduced in 1985, a flood of competitors entered and eventually surpassed that innovative brand with imitative entries.

In 1984, Business Week observed that the large chemical and pharmaceutical firms were beginning to enter the emerging biotechnology business. The industry giants were expected to overwhelm the smaller firms that pioneered the market. As one manager noted: “It’s becoming the waltz of the elephants, and the fleas are going to get squashed.”7

None of this is new. In 1933 the New York Times reported that competition for television sets—an incubating technology—was likely to follow a time-honored pattern: “[It] has usually been the practice since 1927 to let smaller organizations take the first bow, and if well received the larger manufacturers come upon stage.”8

Other examples of successful product copying go back even farther than that. In the 1500s, Dutch sailors discovered Chinese porcelain in the course of their explorations. That innovative new product created a huge growth market when introduced in Europe. Demand exceeded supply. As one author concluded: “[S]o the Dutch began to knock-off the porcelain. They even went so far as to copy the Chinese symbols and used similar colors. The technique is still used today and the product is known as Delftware.”9

Sometimes small firms succeed with copies of larger firms’ products. In recreational vehicles, for example, Rexhall Industries muscled its way into the market by selling a cheaper version of the all-chrome, bubble-shaped Airstream trailer. According to Business Week: “Rex [the entrepreneurial founder] got his idea the old-fashioned way: he copied it.”10 He copied Airstream’s innovative design but substituted less expensive fiberglass for chrome. Rexhall’s president summed up industry practice this way: “In this industry, we call it R&C: research and copy.”

Copying is common in retailing. Sam Walton, the immensely successful retailing entrepreneur, whose Wal-Mart discount stores have surpassed $44 billion in sales and continue to storm across America, admits in his autobiography that “most everything I’ve done I’ve copied from somebody else.”11

Copying is especially common in the fashion industry. In 1990, for example, the New York Times observed that the Limited, the incredibly successful retailing wonder, had “built its success on its ability to quickly turn the latest runway fashion into less expensive merchandise.”12 The Limited would imitate emerging fashion trends and then rush less expensive versions of those fashions to market before the innovators themselves.

In software development, the market leader, Microsoft, has often been accused of benefiting economically from inventions made by others. In 1991 the New York Times observed that competitors “have long complained that the rest of the industry has served as Microsoft’s R&D lab.” As one embittered competitor noted: “You will have a hard time finding anything that Microsoft pioneered.”13 Specific examples of product copying include Windows, which was based on Apple’s Macintosh operating system and MS-DOS itself, which, according to the Times, was acquired from another company.

Another example of product copying by Microsoft occurred in the case of “pen-based” computer software. Critics contend that after the Go Corporation tried to interest Microsoft in its innovative “pen” software, Microsoft stole the idea and put the person in charge of dealing with the Go Corporation on its own development team, which introduced its own pen-based product. It was all perfectly legal.

Sometimes even the copycats get copies. In the early 1980s, Franklin Computer made its living by making exact copies of Apple’s then popular personal computer. That is, until Apple enforced its patents and put Franklin out of the cloning business. So Franklin repositioned itself. By 1989, Franklin Electronic Publishers had remade itself into the leading seller of electronic reference manuals—such as language translators. That is, until larger, lower-cost producers such as Texas Instruments, Seiko, and others jumped into Franklin’s market and trounced the leader. The successful, but illegal, cloner had become a successful, but short-lived, pioneer.14

As a final case, consider the crazy world of dictionary publishing. Every important dictionary in the United States carries the name Webster (an unprotected trademark). Since every brand carries the same trademark, product copying has become more subtle. Webster’s Ninth New Collegiate Dictionary, for example, has a bright red cover with the Webster’s name boldly printed in white on the book’s spine. That dictionary has been published by Merriam-Webster since 1973. A competitive entry by Random House, a much larger company, also has a red cover and a white-lettered spine, as does Simon & Schuster’s Webster’s New World Dictionary. But in 1991, the Random House dictionary switched its name from the Random House College Dictionary to Webster’s College Dictionary. Although there are many red Webster’s dictionaries with white letters on the spine, Random House was the first to copy the word “College.” It was more than Merriam-Webster could stand. The original copy of Webster’s dictionary sued the copied copy for violation of “trade dress.”15

The anecdotal evidence in favor of imitation is nearly endless. Taken as a whole, it illustrates that imitation is neither rare nor ineffective. It is in fact a powerful and frequently used entry strategy that, like a long-term spouse, is often unappreciated and taken for granted. This book tries to rekindle the romance in that relationship.


CHAPTER 1
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The Elements of Imitation


Not all copies are created equal. This chapter examines the different kinds of imitations that are frequently found in the business world and categorizes possible later entry strategies.

KINDS OF COPIES

Imitation runs the gamut from surreptitious and illegal duplicates of popular products to truly innovative new products that are merely inspired by a pioneering brand.

Counterfeits or Product Pirates

On the streets of New York, third-world entrepreneurs hawk counterfeit Gucci and Cartier watches to unsuspecting (or uncaring) tourists. They are engaged in the darker side of imitation. Counterfeits are copies that carry the same brand name or trademark as the original. They are an attempt to rob the innovator of due profits. Counterfeits are strictly illegal. They trade on the protected brand name or trademark of an established seller.

Counterfeits are usually low-quality, shoddy goods, sold under the guise of a premium-priced seller’s respected brand name. They typically carry a much lower price than the original. Counterfeits are the least creative attempt at imitation. What sets them apart from other forms of imitative products is their illegality.

The consumer may or may not be aware of the intended deception. The cachet of a prestigious brand name at a much lower price may entice consumers inadvertently to support a counterfeiter’s copy.

Counterfeits are big business. Business Week estimates that pirates steal $20 billion a year from U.S. businesses.1 Rolex and Cartier watches, Izod shirts, Gucci and Vuitton handbags, Jordache jeans, and Nintendo video games are examples of products that have all been subjected to widespread counterfeiting. Often, counterfeiters operate out of Korea, Taiwan, and Hong Kong. In recent years counterfeiting has become so widespread that sellers of popular brand products have been forced to track down and prosecute the counterfeiters. Search and seizure tactics are often used to slow the international flow of counterfeit products.

Much of the negative image attached to imitative products results from the illicit actions of counterfeiters. Their illegality is obvious, and the impression is widespread that all imitations are of a similar ilk. It is no wonder that imitators are reluctant to crow about their successes.

Knockoffs or Clones

When the IBM personal computer was introduced in 1981, it became an immediate success. That success, and the open architecture of the PC, created a secondary market for IBM-PC clones. The clones were close copies of the IBM product but carried their own brand names, not the brand name of the original. Eventually the copies surpassed the original.

Clones are often legal products in their own right. The absence or expiration of patents, copyrights, and trademarks makes many of them legal. But often there is a dispute, which the courts must resolve. Typically, clones sell the same basic product as the innovator but at a lower price and without the prestigious brand name.

Outside the computer industry, clones are usually called knockoffs. Knockoffs are legal copies of a competitor’s product. Consider the case of Tyco Toys, which has succeeded on numerous occasions by copying the innovations of others. In 1984 Tyco introduced Super Blocks, a children’s plastic building block that is nearly identical to those sold by Lego, the market leader from Denmark. Lego sued to protect its product from imitation, but its case was weakened by the fact that its patent had expired in 1981. Furthermore, as a Forbes reporter discovered in 1988, “Lego itself had copied the product from an English firm in the 1940s.”2 Lego lost. By the late 1980s, Tyco was selling $20 million a year worth of “Super Blocks.”

Tyco repeated the strategy with Super Dough, a direct copy of Kenner Parker’s Play-Doh. Kenner Parker also sued. It also lost. For Tyco, copying proved to be a potent strategy. It sells knockoffs of established products at significantly lower prices.

Design Copies or Trade Dress

Design copies trade on the style, design, or fashion of a competitor’s popular product. In instances where fashion or design is the most important part of the product, design copies mimic clones. But in instances where design plays a lesser role, design copies may be based on a unique and innovative technology. Design copies then combine aspects of innovation and imitation.

Consider, for example, the case of Japanese luxury cars. In the late 1980s the Japanese auto sellers moved up-market to challenge the German luxury auto makers Mercedes and BMW with prestige models of their own: Lexus (Toyota), Infiniti (Nissan), and Acura (Honda). The Germans assert that the Japanese are using a familiar marketing strategy—they emulate the innovator and sell at a lower price. In this case the Japanese are accused of copying the coveted German design features. A BMW marketing executive is quoted by Business Week as saying: “Look at the shape of the Lexus, it’s almost a blatant copy of Mercedes.”3 The product carries it own brand name and possesses its own unique engineering specifications. It merely mimics the design of the market leader.

A nearly identical situation occurred with the Mazda Miata. A lengthy analysis of that product’s entry in the New York Times concluded that the Miata is a design copy of the popular English sports cars of the 1960s and 1970s, especially the Triumph Spitfire. Mazda produced a classic British sports car without the attending quality problems that plagued the originals.4

Creative Adaptations

Creative adaptations are the most innovative kind of copy. They take an existing product and either improve upon it or adapt it to a new arena of competition. They are what Theodore Levitt calls “innovative imitations.”

Creative adaptations of existing products are often more in tune with the innovation process than the glorified notion of the breakthrough invention. There is myth in American culture that innovation springs from the creative genius of heroic inventors. But few innovations actually develop in that way. Most innovations are deeply rooted in existing ideas and current practices. They are more accurately viewed as creative adaptations of existing ideas to new applications or incremental improvements. Innovation, in short, is often more incremental than revolutionary. Ideas rarely appear out of nowhere. Typically, new products build on old products. Stated differently, innovation often entails a great deal of imitation and extension.

Conversely, imitation often entails large degree of innovation. That is especially true in business, where the motivation for imitation is not necessarily to produce exact copies of original works but to earn profits. Art forgers may seek to profit by creating exact copies, but in business copiers have other motives. Richard Nelson and Sidney Winter conclude that “the imitator [in business] is not directly concerned with creating a good likeness, but with achieving an economic success.”5 That is, copying is a means to an end, not an end in itself. As a result, the best business imitations often combine copying with creativity. In that way, technological development moves forward a small step at a time.

Creative adaptations often take the form of either copying and then making incremental improvements on existing products or adapting existing products to new situations.

Technological Leapfrogging

Firms that enter a growing market after an innovator sometimes have access to newer technology. Sometimes the later entrant is able to read the market more accurately than the innovator solely because of the passage of time. Rarely does the innovator fully understand the form the market will ultimately take. That allows the imitator to “leapfrog” the innovator with a superior product.

Adaptation to Another Industry

Creative imitation often takes the form of recognizing the potential of an innovation developed in one industry for use in another. It applies innovation elsewhere. Arthur Bartlett, for example, who started the Century 21 real estate brokerage franchise, succeeded by using the idea of converting existing agencies to his system rather than relying on startups. John Fanning imitated the same idea to expand his Uniforce Temporary Personnel Services. He recalled: “We didn’t reinvent the wheel … we try to leapfrog from someone else’s ideas.”6 Well, not exactly. Actually, he applied an innovation from one industry to another.

WHAT TO IMITATE

The four types of copies listed above apply mostly to products and services, but imitation is not restricted to products and services. It is also possible to copy procedures, processes, or strategies.

Products

Japanese competitors have excelled at copying American products and selling them on world markets at lower prices. The popular press is loaded with examples of how American firms have failed to reap the economic benefits of innovations made here in America.

In recent years, many authors have argued that Japan has switched from a product imitator to a product innovator. It has. But it would be a mistake to conclude that the Japanese have sworn off imitation and embraced innovation. Instead, they have embraced the benefits of both approaches to new product introduction, applying each where appropriate.

American competitors have been less successful in copying Japanese products. Nathan Rosenberg and Edward Steinmueller attribute that shortcoming to an overemphasis on innovation. They observe: “American thinking about the innovation process has focused excessively upon the earliest stages” of R&D. The focus of American firms on basic research in pursuit of “creative leaps” results in a “preoccupation with discontinuities and creative destruction, and its neglect of the cumulative power of small, incremental changes.”7

Procedures, Processes, and Strategies

It is also possible to imitate the procedures, processes, and strategies of competitors. In recent years American firms have been especially interested in copying the procedures that have made Japanese firms so competitive on world markets. For a variety of reasons, however, it is more difficult to reverse-engineer intangible processes than it is to copy physical products. Not only are process innovations intangible and rooted in culture and organizational design, they are also easier to keep secret. Edwin Mansfield, for example, found that process technology leaks out more slowly than product innovations.8

The results are as might be expected: The Japanese generally have had more success in copying Western product innovations than American firms have had in copying Japanese processes and operational innovations.

Processes, procedures, and strategies are often culturally bound. Consequently, imitations of them often must be tailored to fit a particular society. That means such imitations must entail a healthy degree of innovation.

When Japanese organizations have copied American procedures they have usually adapted those innovations to fit their own culture. An insightful book by D. Eleanor Westney examined Japanese imitation of Western ideas between 1868 and 1912, the Meiji period, when Japan sought to transform itself quickly from a feudal society to a modern industrial nation.9 She studied in great detail a small number of case histories where the Japanese conscientiously copied European practices. What she found was that imitation and innovation are inextricably intertwined. In the case of creating a modern police force, for example, the Japanese first conducted a ten-month study of the Paris police force. They then copied the idea, but found that it could not be applied without adapting it to their own peculiar needs and culture. She concludes that successful imitation of procedures almost always requires innovation.

Competitive Benchmarking

In recent years the rush to improve the quality of American products has created an almost faddish interest in competitive benchmarking—the legal and explicit practice of copying the best business practices of successful competitors. The idea is that quality can be improved by doing at least as well as the best in the business. The popularity of this newly discovered form of imitation is characterized by Roger Milliken, the textile firm chairman, who summed up his firm’s interest in competitive benchmarking this way: “We borrow shamelessly.”10

Probably the most widely publicized example of copying came with the development of the extremely successful Ford Taurus. Ford officials readily admit that they scoured the world to find the most smartly designed components and best practices and then incorporated them, or better yet improved upon them, to build their innovative auto.

Gerald Nadler, a management expert, opposes the practice of competitive benchmarking.11 He argues that making exact copies of procedural innovations is a recipe for disaster. He takes issue with the practice of imitating the procedures of successful firms. When the Japanese once again “borrowed” American manufacturing know-how in the 1950s, Nadler argues, they did not copy verbatim. Instead, they adapted American manufacturing procedures to fit their own peculiar model. He calls such imitative adaptations “breakthrough thinking.”

There are numerous examples of American firms that copied and adapted the strategies of other firms to fit their own needs. Retailers often take an idea that has been successful in one field and apply it to another. Home Depot, for example, has served as a model for many other retailers. In 1991 Forbes reported that the Pep Boys—the once old-fashioned auto parts retailer—adapted Home Depot’s ideas to its own operation. Its president, Mitchell Leibovitz, said: “I consider myself a student and Bernie Marcus [of Home Depot] a teacher.”12 In the early 1990s Pep Boys changed its promotional programs and merchandising strategy to match those used by the Home Depot.

Sometimes firms even copy each other’s promotions. Radio stations often do so. Nationwide Communications, which owns a successful group of radio stations around the country, has raised imitation to a high art. In 1991 Forbes reported that Nationwide often copies promotions from competitors and then claims them as its own.13 In one particularly memorable instance in Columbus, Ohio, the Nationwide radio station started a drive to help a local family burned out its house within twenty minutes of a competitor who initiated the campaign.

THE MOTIVATION FOR IMITATION

Firms imitate for at least two reasons.

Playing Catch-up

Some firms are caught off guard by the introduction of new and innovative products. They fail to recognize the potential of a new product introduced by a small, entrepreneurial firm until demand for that product explodes. Even then, they might view its initial success as a fad that will quickly dissipate. Often they are right. There may be a long history of similar types of new products that have entered and failed. The current may simply be viewed as yet another in a long string of inevitable product failures. But the product may suddenly show signs of staying around for a while. Still, the incumbent firm may be reluctant to cannibalize its existing lines, or be forced to split sales between two entries with no net gain. But at some point the incumbent is forced to react to a trend that it did not see coming and that has now passed it by. Typically, the incumbent is forced to catch up and catch up quickly. It copies because it has no other choice. There is a decided sense of urgency to this motivation for imitators.

Watchful Waiting

In other cases, firms consciously prefer to wait patiently on the sidelines until the fog clears. They seek benefits from moving slowly. Typically, watchful waiting is a game played by industry leaders with strong competitive skills in distribution and advertising, and the funds to fight and win. When the market proves to be attractive, and the pioneer makes the inevitable mistakes that pioneers almost always make, the imitators enter and regain what, in their view, is rightfully theirs. There is a calculated patience, using the passage of time to one’s advantage, that is part of a strategy of watchful waiting.

IMITATION VERSUS LATER MARKET ENTRY

The concept of imitation is related to, but distinct from, the concept of later market entry. Imitation implies copying, where the imitator consciously mimics the pioneer’s product. Later entry, in contrast, implies only that the firm has entered the market after the pioneer, often with an innovative product of its own.

Likewise, the concept of innovation differs from pioneering. Innovation conveys a strong hint of invention—the process whereby a firm develops a radically new product. Pioneering, in contrast, implies commercialization where a firm is the first to bring a product to market.

Table 1.1 illustrates the possible combinations of innovation/imitation and pioneering/later entry.

Typically, imitation implies later entry. Lacking an innovation of its own the imitator enters the market after the pioneer’s entry with products that are “imitative” or improved versions “inspired” by the pioneer’s innovation. In diet soft drinks, for example, Coke and Pepsi may have copied Royal Crown’s innovative idea (which Royal Crown, in turn, probably had copied from others).



	TABLE 1.1 
 
	IMITATION VERSUS LATER ENTRY
 

	Innovator
	Imitator



	Pioneer
	The innovator is first to market with an innovative product. 	An imitator beats the innovator to market with an imitative product, typically while the innovator lingers in test marketing.
	Rollerblades introduced the first in-line roller skates.
	Reynolds introduced the first ballpoint pen, which it copied from the innovator. 


	Later Entrant
	One innovator is beaten to market by another innovator. Each has developed its new product independently.
	Matsushita’s VCR entered after Sony’s, but it was an innovative product in its own right.
	The imitator enters the market after the innovator with a copy of the innovator’s product.
	Diet Coke did it in low-calorie soft drinks. 





But later entry does not necessarily imply imitation. Often firms simultaneously, but independently, pursue similar innovative products. When one firm rushes its entry to market, the later entrant perforce must introduce its own innovative product after the innovator’s entry. Consider, for example, the case of Sony’s Betamax VCR versus Matsushita’s VHS format. Sony pioneered the market for videocassette recorders. Matsushita was a later entrant. But VHS was not an imitation of Beta; it was developed independently. Matsushita was working on an innovative product that just happened to be brought to market after Sony’s Betamax. Consequently, Matsushita was a later entrant but not an imitator.

In some cases, the distinction between copycats and later entrants is clear. In others, however, it is difficult to assess the motivation for product entry. DeHavilland, for example, was the pioneer in jet aircraft, and Boeing was a later entrant. But while Boeing had an innovative design of its own derived from its work on jet bombers, it clearly learned much from deHavilland’s mistakes.

Although it is sometimes difficult to distinguish between imitators and later entrants in practice, there are clear conceptual differences:

An imitator copies at least some aspect of a pioneer’s product.

A later entrant enters the market after a pioneer’s successful entry.

CLASSIFYING LATER ENTRANTS

Later entrants can be classified in two ways: according to the sequence in which they enter the market after the pioneer, and according to the amount of time that has elapsed between entries.


Order-of-entry effects tabulate the sequence of market entry—the pioneer, by definition, enters first, followed by the second, third, and subsequent entrants.

Early versus late followers are classified according to whether a firm reacts immediately to a pioneer’s entry or waits until much later to enter.



The distinction between early and late followers was illustrated metaphorically back in the mid-1960s by Theodore Levitt with the “used apple policy.” He described early followers as follows:


Instead of being the first company to see and seize an opportunity, they systematically avoid being first. They let others do the pioneering. If the idea works they quickly follow suit…. [Early followers say:] We don’t have to get the first bite of the apple. The second bite is good enough…. they at least get the second big bite, not the tenth skimpy one.14



The implication is that, in many instances, there is such a thing as being too early or too late. The pioneers bear undue risk, while the much later entrant misses most of the opportunity. The early entrant, in contrast, earns most of the economic rewards.

DECIDING WHO IS THE PIONEER

Defining a pioneer seems simple—it is the first firm to introduce a new product. But a problem is often encountered when that definition is applied to actual case histories. Typically, many firms enter and leave, sometimes over a period of decades, before the pioneer finally cracks the market and achieves commercial success. In light beers, videocassette recorders, personal computers, and a host of other innovative product categories that are now commonplace, there was not one single pioneer but a sequence of potential pioneers that entered and left the market before someone actually succeeded. Who was the pioneer? Was it the earliest explorers, who were killed on their unsuccessful quest? Or, was it the first firm actually to achieve commercial success?

Complicating the issue is the fact that in many cases the successful pioneer learned much about the market form the efforts of its unsuccessful predecessors. That is, many pioneers rely heavily on imitation and product improvement to pioneer new markets. In this study the following definition is used:


A pioneer is defined as any of those firms introducing a product to the market, up to and including the first to sell it successfully.



With those definitions and categorizations in mind, it is time to turn to the advantages proposed for both pioneers and later entrants.


CHAPTER 2
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First-Mover Advantages Versus Free-Rider Effects


Pioneers benefit from “first-mover” advantages, which result from their being the first firms to establish themselves in the market. But pioneers do not possess all of the competitive advantages. “First-mover” advantages are counterbalanced by “free-rider” effects, which accrue to imitators and later entrants. Which effect is stronger? Rhetorically, the outcome of that argument depends on which metaphor is used to describe each set of advantages.

Proponents of pioneering explain “first-mover” advantages by imagining a 5-kilometer footrace in which the pioneer leaves the starting line before the other contestants. The greater the length of the pioneer’s lead, the less likely it is that later entrants will ever catch up. In fact, the very last entrants have almost no chance of placing anywhere near the front of the pack. Only in those rare cases where the later entrant possesses outstanding physical talents or reacts quickly to the pioneer’s entry can the horrendous odds of leaving the starting line after the first entrant be overcome to win the footrace.

Proponents of later entry illustrate “free-rider” effects with a metaphor drawn from geographic exploration. According to this view, pioneers took on enormous personal risks to explore uncharted lands in the Western United States. They opened up the wilderness for the settlers who followed. Some pioneers are immortalized in history textbooks, but most were not enriched monetarily for their trail-blazing explorations. That benefit went to the settlers who created economic wealth. The pioneers may have gotten the glory, but it was the followers who reaped the largest economic rewards.

FIRST-MOVER ADVANTAGES

Many authors speak glowingly of the benefits of pioneering. Pioneers, they claim, are the beneficiaries of numerous first-mover advantages, which are unavailable to later entrants. The most important are summarized here.

Image and Reputation

Pioneers benefit from important reputation advantages that derive from their innovative products and early entry. Pioneers bask in the warm glow of a positive image infused with innovativeness and progressiveness, while later entrants are stuck with a copycat image, which tarnishes the appeal of their products and hinders the firm’s performance.

Brand Loyalty

Pioneers have an opportunity to create loyal customers for their innovative products. Consumers become familiar with—and even form habits around—the first product they try. If the innovative product is designed correctly and priced competitively, there is no reason for consumers to experiment with similar products sold by imitators and later entrants.

Support for that advantage comes from a number of studies that show long-lived market share advantages for established brand names. One study found that nineteen of the leading twenty-five brands in 1923 were still number one in their product categories in 1981 (four others were strong number twos, and none was less than fifth in its product category).1Proponents of pioneering argue that the first brand has the opportunity to establish itself as the leading brand, which leads to long-term market share advantages.

Additional support comes from two studies, one by Joe Bain (which is discussed in greater detail at the end of this chapter) and another by Richard Schmalensee, who picked up on Bain’s original finding that brand loyalty accrues to the pioneer. Schmalensee presents a theoretical model that incorporates product differentiation advantages for the pioneer. Although the model he proposes is packed with what the author admits are implausible assumptions, he concludes that


… brands enter sequentially, and consumers are initially skeptical about their quality. When consumers become convinced that the first brand in any product class performs satisfactorily, that brand becomes the standard against which subsequent brands are rationally judged. It thus becomes harder for later entrants to persuade consumers to invest in learning about their qualities than it was for the first brand.2



It is important to note that Schmalensee’s model does not test that hypothesis. It merely incorporates it into a mathematical representation. The model has been widely cited as an illustration of product differentiation advantages that accrue to pioneers.

An Opportunity to Pick the Best Market Position

Pioneers have the first opportunity at product positioning. If they understand the market correctly and can correctly predict which product attributes will ultimately be most important to consumers, they can preempt the most favorable market position before later entrants even have a product on the market. Later entrants will then be forced to pick between two unappealing choices: (1) They can adopt an inferior product position, or (2) they can copy the pioneer’s product position and be saddled with the perception that their product is a “me-too,” second-rate entry. Both strategic choices place the later entrant at a competitive disadvantage. By moving first, the pioneer preempts the premier positioning strategy, forcing the later entrant into an unfavorable, and often untenable, market position.

Technological Leadership

Because it starts first, the pioneer is likely to have a head start in technology as well as market position. While competitors play catch-up, the innovator can pursue the next technological generation, staying one step ahead of lagging entrants.

An Opportunity to Set Product Standards

Pioneers have an opportunity to define an emerging product category in terms of their own products. They can set industry standards, which later entrants are forced to follow. The first group of customers becomes familiar with the pioneer’s product. As that established base of users grows, it becomes harder and harder for later entrants to switch the market to its own proprietary standard. The later entrant is forced to imitate the pioneer’s product and adopt a subservient position.

Access to Distribution

In many cases, there is room for only a limited number of brands in distribution channels. By virtue of being first, pioneers ensure that their products have access to preferential distribution. Later entrants are less fortunate. They may find themselves shut out of the distribution network simply because of their later entry. In the early days of personal computers, for example, there were nearly 150 different brands, only a handful of which found their way into the computer-store retailing chains, which were the dominant form of distribution in the early 1980s. Many technologically worthy brands perished for lack of distribution caused by later entry.

Experience Effects

Experience effects are cost advantages that accrue to the firm that has produced the largest accumulated volume. Since the pioneer is the first entrant, it is most likely to slide down the experience curve faster than later entrants. These cost advantages place later entrants with less experience at a competitive disadvantage. That gives the pioneer a price advantage that cannot be matched by later entrants. Typical of such claims is the comment that “the initial price advantage for an established brand gives it a market share advantage over time and may enable it to enjoy a monopoly in the market.”3

Patents as a Barrier to Entry

Patents granted on innovative products can be used to lock out later entrants. Innovative pioneers are able to gain control over the essence of innovative products, which allows them to reap the economic benefits.

Switching Costs as a Barrier to Entry

Pioneers can also raise barriers to entry by building mutually beneficial relationships with their customers. Those relationships keep customers loyal to the pioneer’s product and keep competitors at bay. Long-term contracts, familiarity with the first supplier’s product, a lack of incentive to switch, and other intentional and unintentional inhibitors serve to bind the buyer to the first seller.

Support for First-Mover Advantages

Numerous empirical studies claim to have found that first-mover advantages result in long-lived market share advantages for pioneers. Table 2.1 lists some of the studies that have found in favor of pioneering.

FREE-RIDER EFFECTS

Critics contend that the benefits of pioneering have been grossly oversold. While in theory first-mover advantages appear to be strong and immutable, in practice they prove to be weak and vulnerable to the actions of crafty later entrants.

Criticisms of Studies Supporting First-Mover Advantages

Criticisms of pioneering have been made for decades, but in recent years the voices of critics have gained strength. Consider some of the criticisms that have been leveled against pioneering.


 	TABLE 2.1 
  	EMPIRICAL STUDIES THAT FOUND FOR PIONEERING 
  	Study 	Sample 	Conclusion 

 	a Ronald Bond and David Lean, Sales, Promotion, and Product Differentiation in Two Prescription Drug Markets (Washington, D.C.: Federal Trade Commission, Bureau of Economics, February 1977).  
  	b Ira Whitten, Brand Performance in the Cigarette Industry and the Advantage of Early Entry, 1913-1974 (Washington, D.C.: Federal Trade Commission, Bureau of Economics, 1979).  
  	c William Robinson and Claes Fornell, “Sources of Market Pioneer Advantages: The Case of Consumer Goods Industries,” Journal of Marketing Research, August 1985, pp. 305-17.  
  	d Glen Urban, Theresa Carter, Steve Gaskin, and Zofia Mucha, “Market Share Rewards to Pioneering Brands: An Empirical Analysis and Strategic Implications,” Management Science, June 1986, pp. 645-59.  
  	e Mary Lambkin, “Order of Entry and Performances in New Markets,” Strategic Management Journal, Summer 1988, pp. 127-40.  
  	f William Robinson, “Sources of Market Pioneer Advantages: The Case of Industrial Goods Industries,” Journal of Marketing Research, February 1988, pp. 87-94.  
  	g Gregory Carpenter and Kent Nakamoto, “Consumer Preference Formation and Pioneering Advantage,” Journal of Marketing Research, August 1989, pp. 285-98.  
  	h Frank Kardes and Gurumurthy Kalyanaram, “Order-of-Entry Effects on Consumer Memory and Judgment: An Information Integration Perspective,” Journal of Marketing Research, August 1992, pp. 34357.  
  	Bond and Lean (1977)a 	Two prescription drugs 	“The advantage to firms of being first to offer a new type of drug is considerable, and physicians’ first brands appear to insulate firms from competition even more effectively than do patents.” (p. 77)  
  	Whitten(1979)b 	Seven cigarette product categories 	“… the first entry brand received a substantial and enduring sales advantage.” (p. 41) 
  	Robinson and Fomell (1985)c  	371 mature consumer goods manufacturing businesses in the PIMS database 	“In a broad cross section of consumer goods businesses, market pioneers generally have substantially higher market shares than later entrants.” (p. 305)  
  	Urban et al. (1986)d 	24 frequently purchased consumer products 	Ü The result of our analysis imply a significant market share penalty for later entrants.” (p. 655) 
  	Lambkin (1988)e 	129 start-up and 187 adolescent businesses in the PIMS database 	“… these results confirm the general tendency observed in previous research for pioneers to out-perform all later entrants …” (p. 137)  
  	Robinson (1988)f 	1,209 mature industrial goods manufacturing businesses and 584 mature consumer goods businesses (an update of Robinson and Fomell 1985) in the PIMS database  	“In a broad cross-section of mature industrial goods businesses, market pioneers have important market share advantages over later entrants.” (p. 93)  
  	Carpenter and Nakamoto (1989)g 	Two experiments using a total of 103 MBA students 	“… the pioneer occupies a favorable perceptual position that is difficult to imitate and costly to compete against, yielding a powerful competitive advantage.” (p. 298)  





  	Kardes and Kalyanaram (1992)h  	Two longitudinal experiments using a total of 86 MBA students 	“… judgmental processes lead to a long-run pioneering advantage …” (p. 356) 
 


The trouble with being a pioneer is that the pioneers get killed by the Indians.4 … the belief that entry order automatically endows first movers with immutable competitive advantages and later entrants with overwhelming disadvantages in naive in light of conceptual and empirical evidence5

The fundamental question of when a firm should enter a market, and the profits it can expect to accrue from that decision, remain unanswered.6



What about the empirical studies that support pioneering? Don’t they prove that pioneering is preferable? Critics claim that the studies listed in Table 2.1 are biased in favor of pioneers.

Much of the empirical evidence on the market share advantages of pioneering comes from studies that use the PIMS database. PIMS is a computerized database of the business experience of hundreds of large, diversified companies competing in literally thousands of individual businesses. It has been used to answer many strategic questions. The PIMS database is a godsend for researchers in that it facilitates data collection and analysis, but it is burdened by two key limitations.

First, PIMS tallies data only on successful pioneers. It includes no data on pioneers who failed. In essence, PIMS studies conclude that pioneering is successful after studying only successful pioneers. That implies that pioneering is much less risky than it actually is. Most PIMS studies recognize this shortcoming; for example:


Because failures in creating new markets are not recognized … the results clearly overstate the returns for attempting to pioneer the market.7



However, proponents tend to downplay those limitations.

A second criticism is that PIMS businesses are not representative of those typically found in most competitive encounters. The database consists almost solely of large firms, many of which are members of the Fortune 500. It is competition solely among giants. As such, it provides few clues as to how small, entrepreneurial pioneers fare against large, later entrants with tremendous competitive advantages in distribution, marketing, and finance. Again, the researchers themselves speak freely about these limitations but downplay their importance:


… there is an upward bias in the performance of the businesses studied here, because they are all subsidiaries of large successful operations (many in the Fortune 500) which have clearly survived their early attempts.8

…the findings do not necessarily apply when a relatively weak pioneer is challenged by established giants. The outcome of this competitive battle hinges on the force of brute strength strategies versus the pioneer’s first-mover advantages.9



In conclusion, the evidence in favor of pioneering advantages based solely on the PIMS database is subject to a number of severe criticisms that cast considerable doubt on the findings.

A second criticism of empirical studies that find in favor of pioneering is that they use unrepresentative student samples. In Table 2.1, two of the studies are subject to this criticism. The authors of one of those studies freely admits that the results are questionable. In their own words, “The limitations of our laboratory setting are obvious and our conclusions must be, to a certain extent, speculative.10

A second criticism of pro-pioneering studies is that some are based on peculiar products. Two studies stand out in that regard—one that claims first-mover advantages in cigarettes, another that makes similar claims for pioneers in prescription drugs. Critics argue that these product categories are not representative of other markets. What they say about first-mover advantages is difficult to generalize.

In fact, one study that is widely cited as support for first-mover advantages actually shows something quite different when examined closely. Ira Whitten looked at the advantages of pioneering cigarette brands in seven newly created product categories between 1913 and 1974. He claims to have found support for pioneering in six of seven cigarette submarkets, but in fact pioneers earned an indisputable long-term market share lead in only two of the seven markets studied:

 	
Regular non-filters. Camel, which was introduced in 1913, held a long-term market share advantage over later entrants, although it lost its lead for a few years to Lucky Strike, the second entrant, and Chesterfield, a later entrant. 
 	
King-size non-filters: Pall Mall was the first and long-term market leader. 
 

Later entrants surpassed the pioneer in three markets:

 	
Plain filters: Parliament was first introduced in 1931, but distribution was limited. Viceroy was the first nationally distributed pioneer, introduced in 1936. When the market soared in the early 1950s, many other entrants followed. By the mid-1950s, Winston and then Marlboro outpaced Viceroy. 
 	
Menthol: Kool menthol non-filters were introduced in the 1930s. By the 1950s the market had changed. Salem (the pioneer according to Whitten) was the first menthol filter. Salem took the clear lead. Kool, however, retaliated with a filter of its own, more menthol flavor, and a clever advertising campaign. Kool surpassed Salem in 1973 after Salem’s fifteen-year lead. 
 	
Low-tar: True was introduced in 1966. Many other entrants followed. Vantage, a much later entrant, was introduced in 1970. Vantage surpassed True in 1974 by spending more on advertising. 
 

The two remaining markets studied by Whitten turned out to be short-lived specialty segments. Both segments were dominated by a single pioneering brand:

 	
High filtration: a short-lived segment created by Kent. 
 	
Charcoal filters: “the latest fad” (p. 35) in the mid-1960s fad dominated by Tareyton. 
 

In sum, of the seven markets Whitten studied, pioneers earned a long-term market share advantage in two, later entrants prevailed in three, and pioneers dominated in two short-lived fads. Depending on how the results are tallied, either pioneers or later entrants prevailed. Under any interpretation, later entrants did better than researchers give them credit for.

The evidence in favor of later entry becomes even more compelling because Whitten stacked the deck in favor of pioneers. To be classified as a pioneer in Whitten’s study, a brand had to do more than merely enter the market first. The pioneer also had to “promote, and widely distribute a brand for which there was a favorable market trend.”11 That definition, along with the high level of industry concentration, ignored the role played by small entrepreneurial firms that lack national distribution in pioneering new markets. Whitten considered only large, well-financed, successful pioneers.

Whitten also failed to consider product failures. No categories were studied for “ethnic” cigarettes, such as “Uptown,” or smokeless cigarettes, which failed to create growth markets and served as traps for unsuspecting pioneers.

Finally, pioneers in the cigarette industry had a peculiar advantage. They could not be challenged by later entrants who sold at lower prices. Until recently, there was no price competition among major brands. All brands carried the same price, a practice that had been in effect since the 1920s.

Support for Free-Rider Effects

Critics argue that constructing actual case histories of sequential market entry is a more realistic approach than that employed by supporters of pioneering. Analyses based on historical profiles of actual competitive entries have proved much more supportive of imitation and later entry, and much less supportive of pioneering. Some of the more important studies are listed in Table 2.2

Numerous benefits have been proposed for later entrants. Some of the more important ones are described here.

Avoiding Products That Have No Potential

Later entrants avoid spending time and money on products for which later there turns out to be no demand. Their strategy is to sit back and watch. Only when the market potential becomes clearly favorable do they move in and gain a viable, and often commanding, lead. That reduces their risks and lowers their costs considerably, although they may have to spend heavily during the later stages of market development to overcome their later start.


 	TABLE 2.2 
  	EMPIRICAL STUDIES THAT FOUND FOR LATER ENTRY 
  	Study 	Sample 	Conclusion 

 	a Robert Cooper, “The Dimensions of Industrial New Product Success and Failure,” Journal of Marketing, Summer 1979, pp. 93-102.  
  	b A. Glazer, “The Advantages of Being First,” American Economic Review, June 1985, pp. 473-80.  
  	c Steven Schnaars, “When Entering Growth Markets, Are Pioneers Better Than Poachers?” Business Horizons, March-April 1986, pp. 27-36.  
  	d Mary Sullivan, Brand Extension and Order of Entry (Cambridge, Mass: Marketing Science Institute, Report no. 91-105, March 1991).  
  	e Peter Golder and Gerard Tellis, Do Pioneers Really Have Long-Term Advantages? A Historical Analysis, (Cambridge Mass: Marketing Science Institute, Report no. 92-124, September 1992).  
  	Cooper (1979)a 	a survey of executives concerning 195 new product projects in Canadian firms 	“… the advantages of being ‘first in’ are almost equally balanced by the many pitfalls and disadvantages.” (p. 102)  
  	Glazer(1985)b 	“a careful study of entry and exit in several dozen markets” for daily newspapers in Iowa. (p. 474) 	“Observers who look only at the performance of early entrants in successful markets will overestimate the advantages of innovation.” (p. 479)  
  	Schnaars(1986)c 	detailed case histories of 12 product categories 	“Pioneering, early entry, and late entry—each has produced its share of winners and losers … blanket statements such as pioneering is best cannot be supported.” (p. 36)  
  	Sullivan (1991)d 	historical profiles of 11 consumer nondurable product categories 	“… late-entering brand extensions have been able to attain large market shares, even in the face of competition from strong incumbents.” (from the summary)  
  	Golder and Tellis (1992 )e 	detailed historical analysis of 50 consumer products 	“… being first in a new market may not confer automatic long-term rewards. An alternative strategy worth considering may be to let other firms pioneer and explore markets, and enter after learning more about the structure and dynamics of the market.” (p. 26)  





Survivor Bias

Advocates who claim powerful and long-lasting benefits for pioneering often fail to consider the risk inherent in pioneering new and unproven markets. They fall victim to sample bias. Most studies of first-mover advantages focus solely on markets that started small and ended up large. They do not consider markets that started small and ended up even smaller. As a result, those studies minimize the extent to which money and effort are wasted on products for which there is no demand. They eliminate much of the risk of pioneering from the analysis. Those advocates inadvertently ignore the fact that many pioneers simply are not around to study at a later date. If a similar methodology were applied to assess the characteristics of big slot machine winners, it might conclude that big winners tend to bet big and play often. That would be because the study examined only large winners. But in gambling, playing often is likely to lead to large losses as well as that one large win.

The failure to consider forecasting errors can drastically influence the results. Consider the findings of a study that examined the success of Iowa newspapers over a 140-year period. It reasoned that if two newspapers sequentially entered an Iowa market, the pioneer should survive longer than the second entrant. Initially, that reasoning appeared sound. In thirteen of the eighteen markets that contained a successful first and second entrant, the first entrant did indeed survive longer. The author concludes: “It appeared that in a competition between first and second entrants, the first entrant possesses a significant advantage.”12

The results were radically different, however, when markets where demand failed to materialize were included in the analysis. The results showed that “first and later entrants earn identical expected profits.” The advantage of pioneering may be ensured by the failure to consider pioneers who failed and disappeared.

A more recent study by Golder and Tellis examined patterns of pioneering and later entry in 50 product categories.13 Pioneering proved fairly risky. Overall, 47 percent of pioneers failed. Furthermore, market pioneers maintained leadership in only 11 percent of thirty-six cases. The authors conclude that previous studies did not adequately consider survival bias.

Estimates of New Product Failure Rates

Although the business press is chock full of post hoc reviews of emerging technologies and successful new products, the fact is that many new products, especially radically new products, fail to generate much interest among buyers. Expectations for demand typically turn out to be much higher than actual sales. For every cellular telephone there is a picture telephone. For every Polaroid camera there is a “Nimslo,” a three-dimensional camera—a sort of late-twentieth-century update of the hand-held stereoscopic devices found in antique stores. For every Nylon there are innumerable Corfams. The fact is, many pioneers introduce new products for which there is no demand. That means they spend time, effort, and money on opportunities that do not exist.

If survivor bias inflates the advantages of pioneering, then the key question becomes: How likely is it that the pioneer will pursue an opportunity that will not pan out? Some indication of those odds can be gleaned from the surprisingly small body of research of new product success and failure rates.

There are actually two ways to measure product success and failure. The first way is to assess the likelihood that a new product idea, once conceived, will eventually make its way to market. Studies that have looked at that issue conclude that the majority of new product ideas are killed before ever being sold to actual consumers. That is, money is spent on ideas that never reach the market. The second way to measure product success and failure is to assess the likelihood that once a product is brought to market it will be either accepted or rejected by consumers. The relationship between those two measures is illustrated graphically as follows:

[image: Image]

The highest rate of product failure occurs during the first stage—the time between an idea’s conception and its introduction in the market. Although precise estimates vary greatly, there is general agreement that the majority of new product ideas never make it to market. They are terminated at some stage of the development process. The innovative firm spends time and money on such products only to conclude that there is little chance of market success.

There is less agreement over how often products fail once they are actually placed on the market. Some experts claim that between 70 and 90 percent of all new products fail in the marketplace. One recent study, which surveyed 166 managers from 112 leading manufacturers and retailers, found that only 8 percent of new product projects actually made it to market and, of those, 83 percent failed when they were introduced.14 All told, the managers felt that 99 percent of all new product effort is wasted on products that ultimately fail.

A widely cited study by C. Merle Crawford claims that such figures are inflated. He looked at all of the properly conducted empirical studies on the topic of new product failure and concluded: “The best estimate from available studies is around 35% of new products fail.”15

No matter which set of figures is correct, one point is clear: New products must run a gauntlet of risks before “success” can be claimed. A 1975 study by Edwin Mansfield and Samuel Wagner tried to capture the overall likelihood of success by assigning, and then combining, individual probability estimates at each stage of the new product development process—from a product idea to market success.16 In 1987, Glenn Urban, John Hauser, and Nikhilesh Dholakia adapted that idea, changed the estimates to match their personal experiences, and extended it to consumer products.17 They concluded that new consumer products have only a 16 percent chance of eventual market success. Fully 84 percent of new product ideas fail somewhere along the line.

  	Probability of
 Successful
 Design  	  	Probability of
 Successful
 Test Market
 Given Design  	  	Probability of
 Market Success
 Given
 Successful
 Test Market  	  	Overall
 Probability of
 Success  
  	50% 	X 	45% 	X 	70% 	= 	16% 



A similar set of estimates concluded that new industrial goods have a 27 percent chance of success.

  	Probability of
 Technical
 Completion  	  	Probability of
 Commericalization
 Given
 Technical
 Completion
  	  	Probability of
 Economic
 Success Given
 Commericalization  	  	Overall
 Probability of
 Success  
  	57% 	X 	65% 	X 	74% 	= 	27% 



Clearly, there is a tremendous amount of financial risk in new product development. The chances of failure are especially high for radically new technological products and products that establish entirely new categories. As Crawford notes: “The higher a project’s financial return, the higher the risk of failure associated with it.”18 But he also notes, “nothing ventured, nothing gained.” Only by accepting high risks can a firm hope to earn high returns. As a random-walker might note: “There is no such thing as a free lunch.”

Or is there? The nothing ventured, nothing gained argument assumes a strong bond between the bearer of high risks and the recipient of high rewards. The strength of that bond rests solely on the extent to which the pioneer is able to hold on to the fruits of its product development process. If a later entrant is able to partake in the rewards without having to partake in the risks, which are borne solely by the pioneer, then the risks of innovation are raised considerably, while the rewards are lowered. The risks fall solely to the pioneer, while the rewards spread to others. From the perspective of the later entrant, that adage can be twisted to state: “much gained with little ventured.” No wonder proponents of free-rider effects claim that later entrants benefit greatly by avoiding product failures.

Lower R&D Expenditures

Imitation is less expensive than innovation. It avoids many of the costs that must be borne solely by the first entrant. The innovator, for example, is forced to spend heavily on research and development and educating wary consumers as to the desirable benefits of the new product. The question is not whether imitation is less expensive than innovation—it clearly is—but whether sustainable benefits accrue to the pioneer who takes on those enormous expenses. That point is debatable.

Innovators are forced to spend heavily on research and development in order to identify and bring to market new products. That expanse is justified by the assumption that innovators gain a long lead on imitators, who are simply unable to catch up. How likely is that scenario? An empirical study by Edwin Mansfield found that the opposite outcome is more probable. The study examined data from one hundred firms and found that imitation often occurs quickly. It concluded that new product R&D projects typically found their way into the hands of competitors within twelve to eighteen months. In 20 percent of the cases, competitors knew of new product development projects within six months of their inception. Since it takes about three years for a new product to make its way from an idea to the marketplace, “there is a better-than-even chance that the decision will leak out before the innovation is half completed.”19 That leakage weakens the allure of purported firstmover advantages and enhances the appeal of free-rider effects. It also explains why imitation occurs so quickly in many applications.

Companies learn about each other’s new product development projects (1) by monitoring each other’s patent applications, which require going public with the firm’s innovative ideas, (2) through papers and presentations at professional and academic conferences attended by scientists and engineers, and (3) when technical and marketing personnel switch jobs, taking with them inside information that, if not maliciously, then unintentionally, spreads knowledge.
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