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Born Lucky? A Study of the Birthdates and Ages of Paradigm-Shifting Entrepreneurs Julian Lange Edward Marram Ian Murphy Joel Marquis William Bygrave ABSTRACT We studied the age of entrepreneurs at the time when they started companies that made significant contributions to the birth and growth of the micro/personal computer industry; we also looked at their birthdates. The main reason for our study was to test Gladwell’s hypothesis that paradigm changers in that industry were born between 1953 and 1955 and were under 25 years old or younger when they started their ventures. In contrast to Gladwell’s sample of just two companies, Microsoft and Sun Microsystems, and the six entrepreneurs who founded them, our data set comprised 45 companies and 62 entrepreneurs. Unlike Gladwells’s six entrepreneurs, all of whom were born between 1953 and 1955, our 62 entrepreneurs, including the Gladwell six, were born between 1929 and 1955 and their average age when they started their ventures was 34. ______________________ Julian Lange is Governor Craig R. Benson Professor of Entrepreneurship and Public Policy at Babson College. Edward Marram is Senior Lecturer at Babson College. Ian Murphy is an MBA Candidate at Babson College. Joel Marquis is an MBA Candidate at Babson College. William Bygrave is Frederic C. Hamilton Professor Emeritus at Babson College. ______________________ Contact: Julian Lange, Babson College, Wellesley, MA 02457; (T) 781-239-5013; (F) 781-2394178; e-mail: [email protected]. Introduction Paradigm-shifting entrepreneurs in technology-based industries are often in their 20s. Examples are found in many segments including the personal computer industry (e.g., Jobs, Gates, Allen), biotech (Swanson), browsers (Andreessen), search engines (Page and Brin), etailing (Bezos), and social networking (Zuckerberg).



A popular Silicon Valley blog even



claimed that the peak age for the ―hottest technology entrepreneurs‖ was 26 and stated that some venture capitalists were not funding anyone over 30 years old who was launching a new technology company (Youngentrepreneur, 2007).



Gladwell (2008) in his best-seller, Outliers,



embellished the age conjecture by claiming that both chronological age and actual birth date are important facets of game-changing entrepreneurs. He illustrated his supposition with prominent, pioneering entrepreneurs in the microcomputer industry: Allen, Bechtolscheim, Gates, Joy, Khosla, and McNealy, who were all born between 1953 and 1955. Gladwell‘s explanation is that when the microprocessor was introduced in the mid-1970‘s, computer engineers a few years out of college were working on mini- and main-frame computers; so anyone born before 1953 was locked into the old paradigm. Implicit in Gladwell‘s supposition are several issues that are important in entrepreneurship theory: How important is an entrepreneur‘s age? What is the relationship between entrepreneurial activity and age? Does entrepreneurial activity reach a peak and then decline as entrepreneurs grow older? What is the role of higher education in entrepreneurship? How much work experience is optimum before launching a highly innovative business? Should an entrepreneur‘s education and experience be in a technology domain or should it be general? The same questions about entrepreneurship need to be asked about creativity because new ventures that shift paradigms are started by extraordinarily creative entrepreneurs. In this paper we first explore the literature for empirical evidence and theoretical constructs to help answer those questions. We formulate a general proposition and deduce



hypotheses and test them empirically on innovative entrepreneurs in the microcomputer/personal computer industry.1 This research is important for several reasons. It examines empirically the widely held belief that extraordinary entrepreneurship in technology is enacted for the most part by young people under 30 years old with limited domain-specific experience.



In so doing it tests



Gladwell‘s ‗lucky birthday‘ conjecture before it becomes ensconced in entrepreneurial mythology.



Our findings have implications for educators, policy makers, would-be



entrepreneurs, and investors. For instance, can would-be entrepreneurs have too much formal education? Richard Branson, renowned British entrepreneur, who never went to university, used to be fond of saying that no one became a self-made billionaire by going to Oxford University.2 On the other hand, two entrepreneurs, Gates and Zuckerberg, who are much wealthier than Branson went to Harvard… even if they didn‘t graduate. Literature Baumol, Schilling, and Wolff (2009) studied 513 super-star inventors and entrepreneurs from Johan Gutenberg, born around 1400, to Richie Stachowski (the discoverer of pulsars), born in 1985. Their superstar innovators made ―breakthrough‖ discoveries or started organizations to exploit breakthrough discoveries or both.



They categorized them as inventors, inventor-



entrepreneurs, and entrepreneurs. And they defined breakthrough innovation as the initial idea and its first successful model, which they illustrated with the Wright brothers‘ airplane and the ENIAC computer. They classified subsequent improvements—for instance the progressive steps 1



The term ―personal computer‖ was first introduced in the early 1980s with the introduction of the IBM personal computer before that they were commonly known as microcomputers. 2 He seems to have overlooked famous Oxford entrepreneurial alumni that include among others Paul Getty (Oil), Rupert Murdoch (Media), Cecil Rhodes (Gold and Diamonds), and DeWitt Wallace (Readers Digest).



from the ENIAC to the latest laptops—as incremental innovations. We take a broader view of innovation and classify innovations as ‗paradigm-shifting‘ if they made noticeable contributions to moving a paradigm forward.



For example, in our study of the early years of the



microcomputer industry, we look at entrepreneurs whose innovations contributed noticeably to the evolution of microcomputers and personal computers. We follow the entrepreneur and inventor-entrepreneur classifications of Baumol et al., but recognize that a few individuals in our sample that we classify as entrepreneurs may also be inventors in the sense that they conceived patentable ideas but personally lacked the technical education and expertise to implement them (e.g., Steve Jobs). It is a fine dividing line, but an important one when we look at the effect of higher education. We look at factors that explicitly affect entrepreneurs. And we look at how those same factors affect creativity, which implicitly affects entrepreneurs, especially ones who shift paradigms. Age ―Seldom does a very old person get outside the limits of previous habits. Few great inventions, artistic or practical have emanated from really old persons, and comparatively few from middle-aged… The period from twenty years up to forty seems to be the most favorable for inventiveness (Woodworth, 1921).‖ Entrepreneurial activity for the overall population peaks when an individual is between 30 and 35 and then steadily declines (e.g., Reynolds, 2002). This applies approximately to all types of opportunity-pulled entrepreneurs. Sarachek (1978) studied a non-random sample of 187 Schumpeterian entrepreneurs born before 1899 and found that 60% launched their ventures before they were 30. Kahn and Sokolof (1993) studied 160 entrepreneurial inventors from 1790



to 1865 who made ―great‖ inventions; he found that 31.2% were 29 years old or younger when they made their first major invention and 26.3% were between 30 and 35, which puts the median age at 30-35. In modern times, Hsua, Roberts, and Eesley (2007) in an extensive random sample of MIT technology-based entrepreneurs found that the median age of first-time entrepreneurs had gradually declined from about age 40 in the 1950s to 35 in the1970s, to 32 in the 1980s, and to 28 in the 1990s; part of the explanation for the drop in age in the 1990s may be the entrepreneurial activity stimulated by the Internet bubble when there was a startup stampede. In contrast to the MIT study, Wadhwa, Freeman, Asherman, and Rissing (2008) found that the ―vast majority‖ of U.S.-born entrepreneurs who founded high-tech companies from 1995 through 2005 were older than twenty-five with an average (and median) age of 39 when they embarked on their ventures; but unlike Hsua et al., they did not distinguish first-time entrepreneurs from repeat entrepreneurs. A study of a comparatively small sample of entrepreneurs in Italian technology incubators found the entrepreneurs were 35-36 years old when they started their companies (Colombo and Delmastro, 2002). No doubt some of the entrepreneurs in the above studies were or will turn out to be paradigm-shifting entrepreneurs, but most of them will be ordinary3 technology entrepreneurs. To get a glimpse of how age might affect extraordinary



3



We use the adjectives ‗ordinary‘ and ‗extraordinary‘ to distinguish replicative from innovative entrepreneurs. Kuhn (1962) in his seminal book on scientific revolutions used the adjectives ―normal‖ and ―revolutionary‖ to distinguish science that makes incremental contributions to an extant paradigm from discoveries that shift a paradigm. We chose not to follow Kuhn‘ classification scheme because most entrepreneurship that helps to move a paradigm forward is not revolutionary in the Kuhnian sense. Here are two examples of Kuhnian-like revolutions in entrepreneurship: The World Wide Web was invented and implemented by Tim (now Sir Timothy) Berners-Lee; it was a revolutionary innovation, which triggered the revolution in communications (Baumol et al. would classify it as a breakthrough innovation). Similarly, the microcomputer revolution was triggered by Ted Hoff‘s revolutionary invention of the microprocessor.



technology-based entrepreneurship we will look at the relationship between age and creativity of engineers and scientists, because Baumol at al. (2009) found that that both inventors and entrepreneurs came overwhelmingly from engineering backgrounds, with the second most common fields being physics and chemistry. Hilditch (1911) presents the chronological ages of 244 chemists when they made 993 significant contributions to chemistry; the curve rises rapidly to a peak at around 35. Somewhat similarly, Wallmark and McQueen (1991) in a study of one hundred major Swedish technical innovations from 1945 to 1980 found innovator age at the time of their innovations peaked between 35 and 40. In a study of 544 Nobel laureates in physics, chemistry, medicine, and economics, Jones (2009a) found that their average age at time of their great discovery was 38.6. That supreme inventor-entrepreneur, Thomas Edison, had his most productive year measured in terms of patentable inventions when he was 35; between 32 and 36 Edison took out 312 patents, which comprised 28% of all his patents over an inventive career that spanned more than 60 years (Lehman, 1953). Education U.S. Founders of high-tech companies tend to be highly educated. Wadhwa et al. (2008) found that 92% had bachelor‘s degrees and 47% had advanced degrees (Masters, PhD, MD, or JD); 47% had terminal degrees in science-, technology-, engineering-, and mathematics-related fields; and 34% held degrees in business, finance, and accounting. When all the degrees that a founder has are considered, 55% of the founders had at least one degree in science, technology, engineering, or mathematics; some of them, for example, had a bachelor‘s degree in engineering and an MBA. The average time from receiving a terminal (highest) degree and founding a company was 16.4 years; the time was shortest for MBAs (13.1 years) and longest for PhDs (20.9 years); it was 16.7 years for those with bachelor‘s degrees. The proportion of MIT



entrepreneurs with advanced degrees (Masters or PhDs) has increased from 46.8% in the 1950s to 74.7% in the 1990s (Hsua et al., 2007); and the median time lag from graduation to starting their first company for holders of Master‘s and PhD degrees was 5 years in the 1950s, 8 years in the 1960s and 1970s, 10 years in the 1980s, and 8 years in the 1990s. Again as with the age of MIT alumni, the 1990s number was probably lowered by the Internet bubble. In his study of Nobel Laureates in the physics, chemistry, medicine, and economics, Jones (2009a) found that they had an average of 12.1 years experience after the date of their highest degrees (almost entirely PhDs) when they made their greatest discovery. Expertise The inventor-entrepreneur Sir Henry Bessemer, who had no connection with the iron and steel industry and knew little or nothing about metallurgy when he invented the steel-making process that revolutionized the steel industry, said this (Jeans, 1884): ―…persons wholly unconnected with particular businesses are the men who make all the great inventions of the age. I find persons wholly unconnected with a particular business have their minds so free and untrammeled to view things as they are, and as they would present themselves to an independent observer, that they are the men who eventually produce the greatest changes.‖ Bessemer was reflecting on the frustration he experienced in his attempts to persuade existing steel manufacturers to adopt his revolutionary steel-making process. He found that the existing manufacturers made incremental improvements based on their existing operations in which they had substantial investment and neglected his revolutionary invention.



Their



indifference to his invention was the reason he founded his own steel manufacturing company. As a result he became very wealthy, and his investors earned 81 times their original capital. It‘s not unlike what happens sometimes in high-technology innovations today. For example, Larry Page and Sergey Brin were unable to interest the portal players of the day in their Google search



engine so they decided to set up their own company financed by angel investors and venture capitalists (Google history).



Likewise it is said that Steve Jobs and Steve Wozniak were



unsuccessful in attempting to interest their employers, Hewlett Packard and Atari, in their invention before they launched their own microcomputer company, Apple. But is the experience of Bessemer, Page, Brin, Jobs, and Wozniak and others typical or are they the exceptions? It raises fundamental questions about what domain expertise is needed to be an extraordinary entrepreneur in a technology-based industry, how much of it is sufficient, and how long does it take to get it? Bessemer‘s domains of expertise were invention and entrepreneurship. When he invented his steel making process at the age of 42 he was already an accomplished inventor-entrepreneur with 20 years experience. He did not have a university degree—which was much more common in the early Victorian era than it is today. Page and Brin were Stanford University doctoral students when they founded Google; their domain was computer science. Neither Jobs nor Wozniak had university degrees when they launched Apple, but they were working for high-tech companies, Atari and Hewlett Packard. Wozniak‘s domain was computer engineering.



It‘s not clear what Jobs‘ domain was at the time of Apple‘s



founding, but with hindsight we can say that it was a profound understanding of what consumers want when it comes to functional design. Technology Domain. Simonton (2000) stated that recent research has amply demonstrated that exceptional talents are less born than made (Ericsson, 1996) and that it takes 10 years of dedication to become world class in any domain. Pioneering work in this area by Simon and Chase (1973) in their study of chess grand masters and other experts found that it requires 50,000 interconnected ―chunks‖ of information to become an authority in any domain. There are no short cuts on the road to mastery of a discipline to the point where a person can make noticeable



contributions. As Simonton (2000) writing about creativity put it, there is no escaping this laborious apprenticeship. Ideas to not come de novo; rather they arise from years of tireless endeavor (Hayes, 1989). As Thomas Edison famously said, ―Genius is one percent inspiration and 99 percent perspiration.‖ As an expert‘s domain knowledge increases, the more patterns they see and the more they understand about how different ideas are connected. As experts become better at recognizing patterns they are more likely to find new interconnections (Harlow, 1959; Dosi, 1988). A good example of this is the invention of the microprocessor by Ted Hoff in 1968, which subsequently triggered the microcomputer industry in 1974. Hoff, who was employee number 12 at the newly launched Intel, saw the connection between the architecture of Digital Equipment Corporation‘s PDP8 minicomputer and the calculator processor that he was planning to put on a chip. The downside to this is that experts can know so much that seeing patterns and their interconnectedness becomes routine and they tend to solve problems incrementally in a standardized manner rather than seeking creative solutions (Luchins, 1941; Mayer, 1995). They tend to solve problems by drawing on their repertoire of methods that worked for them in the past when they saw similar patterns (Gick and Lockhart, 1995). Thus too much knowledge in some circumstances inhibits creativity (Wertheimer, 1945/1959). It is the underlying reason for Gladwell‘s (2008) argument that engineers get locked into the paradigm in which they are working; add to that the pressures from the company to stay within the extant paradigm and imagination is stifled (McLaughlin, 2001). It explains why Bessemer found that the engineers in the existing iron and steel companies continued to make incremental improvements to the old manufacturing process instead of seeing the advantages his entirely different process. Or why the existing portal companies were indifferent to Page and Brin‘s overtures. It also explains why



companies fail to respond to what Bower and Christensen (1995) called disruptive technologies that threaten to displace the extant technology. There are numerous examples of this throughout many industries.



For example, with the advent of semiconductor memory, scientists and



engineer became increasingly innovative in keeping hard-drive memory ahead of semiconductor memory both in technical performance and price (Bygrave, Lange, Roedel, and Wu, 2000). Now almost three decades after it was introduced, semiconductor memory in the form of flash cards is seriously challenging magnetic memory (hard drives) for supremacy in the computer mass storage space. Entrepreneurship domain.



Peter Drucker (1985)—one of the legendary management



philosophers of all time—wrote, ―The entrepreneurial mystique?



It‘s not magic, it‘s not



mysterious, and it has nothing to do with genes. It‘s a discipline. And like any discipline, it can be learned.‖ And presumably if it can be learned it can be taught. Nonetheless, there has been a good deal of skepticism about what makes entrepreneurship a separate discipline and whether that can be taught (e.g., Matlay, 2006). However, a quarter of a century after Drucker made his proclamation, there is convincing empirical evidence that entrepreneurship can indeed be taught effectively (e.g., Lange, Marram, Jawahar, Yong, and Bygrave (2011), but the question of the role of genes in the making of an entrepreneur is still not settled (Nicolaou and Shane, 2009). The domain of entrepreneurship is not nearly as well-defined as domains in the natural sciences and engineering, which raises the question of what an entrepreneur needs to know. A partial answer can be found in the content of the most popular textbooks dealing with the starting a business (e.g., Bygrave and Zacharakis, 2010, Timmons, 2008, and Kuratko, 2008). But starting a business in the USA is easy; it‘s growing a fledgling venture into healthy adulthood



that‘s so hard; and that is where educators come up short as there is not one textbook dealing exclusively with how to grow a new venture.4 We cannot specify how much experience it takes to become an expert entrepreneur because we are unaware of any empirical studies into experience in the entrepreneurship domain comparable to ones we have cited for the technology domain. But we do know that venture capitalists recognize that neophyte high-tech entrepreneurs, especially very young ones, do not have enough experience, so they often recruit seasoned entrepreneurs to guide them.



An



example is Google, where Eric Schmidt was hired as CEO, to guide Page and Brin. 5 Then after 10 years at the helm, Schmidt announced he would be stepping aside to allow Page to take over the reins as CEO in 2011. Lazear‘s (2004) theory, which he tested on a sample of Stanford Business School alumni, indicated that the breadth of the student‘s curriculum is an important factor in entrepreneurship, implying that entrepreneurs need to be generalists rather than specialists; the Jack-of-all-Trades (but not master of none?) theory of entrepreneurship. It is reminiscent of what Steve Jobs (2006) said, ―I was very lucky to have grown up in this industry. I did everything coming up—shipping, supply chain, sweeping floors, buying chips, you name it. I put computers together with my own hands. As the industry grew up, I kept on doing it.‖ We should keep in mind that Jobs was the entrepreneur and Wozniak was the inventor at Apple, and that when Apple was still a fledgling they hired a seasoned entrepreneurial executive, Armas Markkula, Jr., to guide them in raising money and growing the business. Thus Jobs honed his entrepreneurial and management skills under the guidance of a Silicon Valley veteran. As Bygrave (1994) wrote, ―Perhaps the ideal combination is a beginner's entrepreneurial mind 4



Some schools, but comparatively few, have a course dealing with how to grow new businesses. For example, Babson College has a course, Managing Growing Businesses. 5 It is also an excellent example of what venture capitalists call value-added.



with the experience of an industry veteran. A beginner's mind looks at situations from a new perspective, with a can-do spirit.‖ Also we should note that the majority of Stanford entrepreneur alumni just like their MIT counterparts are educated in the science and engineering schools not the business school. They are inventor-entrepreneurs rather than entrepreneurs in our classification, so specialist expertise in the technology domain is more relevant initially than their general expertise in the entrepreneurship domain. In the next section we will look at creativity because it is a crucial ingredient in the attributes of both entrepreneurs and inventor-entrepreneurs who shift paradigms. Creativity Entrepreneurship and innovative behavior are associated with creativity (Amabile, 1996; Nystőm, 1993). And according to Ward (2004) creative individuals are more likely to behave entrepreneurially. Yar Hamidi, Wennberg, and Berglund (2008) found that high scores on a creativity test correlated positively with entrepreneurial intentions of a sample of 40 students in three different graduate entrepreneurship programs in Sweden. Some might even say that every individual who starts a new business is creative. But there are degrees of creativity; for example, the creativity involved in starting a small bricks-and-mortar bookstore is tiny compared with the creativity required to start the first online bookstore. In this paper we are concerned with creativity that makes a noticeable difference in an industry segment, which we would argue is extraordinary creativity not ordinary creativity. The creativity of inventor-entrepreneurs who shift paradigms is multi-dimensional as it involves technological innovation, new venture creation, and sometimes other forms of innovation such as new functional designs, new channels of distribution, and guerilla marketing



Most of the psychological research on creativity has dealt with people in art, literature, and science, but not in entrepreneurship. We believe that most of the findings from that research also apply to extraordinary technology entrepreneurs. If there is a difference, it probably lies in motivation, because financial reward is definitely a major motivator in the creation of almost all for-profit ventures, whereas it is seldom a motivator for a beginning artist or a young poet. In this section we will rely substantially on Simonton‘s (2000) excellent review of the psychological research into creativity. He points out that progress has taken place on four fronts: cognitive processes, personal characteristics, life span development, and social context.



Cognitive processes The mental processes involved in the creative act include expertise, insightful problem solving, and creative cognition. It must be stressed that creativity requires domain-specific expertise, which we have already discussed. To a certain extent, creativity demands a level of systematic training and practice comparable to that of domain expertise (Hayes, 1989; Simonton, 1991b). Creativity comes to the prepared mind—not out of the blue. But perhaps the mind can be over-prepared; Einstein, for instance, thought that formal training inhibited imagination (Gardner, 1993). Personal characteristics Two important personal attributes that correlate with creativity are intelligence and personality. Empirical evidence some dating back as far as Galton (1869) and Terman (1925) indicate a correlation between intelligence and creativity. But beyond a certain level, higher intelligence as measured by standard IQ tests makes very little difference (Barron & Harrington, 1981). It is fascinating to note the Richard Feynman‘s high school records indicate that his IQ was around 125, which seems rather modest for one of the most imaginative physicists who have ever lived. On the other hand, his domain intelligence was as high as it could be; he obtained a



perfect score on the graduate school entrance exams to Princeton University in mathematics and physics — an unprecedented feat — but did rather poorly on the history and English portions. Creativity is as much dispositional as intellectual (e.g., Dellas & Gaier, 1970). The creative personality tends to be independent, non-comformist, unconventional, has a wide range of interests, welcomes new experiences, has a more conspicuous behavioral and cognitive flexibility, and has more risk-taking boldness (e.g. Martindale, 1989; Simonton, 1999a). Some of those attributes are also typical of entrepreneurs. Modern behavioral genetics appears to confirm Galton‘s (1869) notion that exceptional creativity might have genetic roots (Lykken, 1998; Simonton, 1999c; Waller, Bouchard, Lykken, Tellegen, and Blacker, 1993) According to Simonton (2000) there is no doubt that certain intellectual and dispositional traits required for creativity display respectable heritability coefficients (Bouchard, 1994; Eysenck, 1995). It is becoming increasingly clear that both nature and nurture are involved a creative personality (Simonton, 2000). That being the case, it is hard not to believe that genetics plays a role in the personality of extraordinary inventor-entrepreneurs. Life span development Creative activity is curvilinear with age; it peaks in an individual‘s 30s and then declines. The life cycle effect has been investigated from many aspects including parental influences, education from kindergarten through tertiary levels, birth-order, parent loss, childhood poverty, and mentors. As Simonton observed perhaps the most striking finding is that exceptional creativity does not always emerge from the most nurturing environments (e.g., Eisenstadt, 1978; Goertzel, Goertzel, & Goertzel, 1978; Simonton, 1984).



Creative potential seems to require diversifying experiences that help weaken the constraints imposed by conventional socialization. It also requires challenging experiences that help strengthen a person's capacity to persevere in the face of obstacles (Simonton, 1994). These developmental inputs may be especially important for artistic forms of creative behavior, but they are also manifest in entrepreneurial behavior, especially overcoming a disadvantaged childhood (e.g., Sarachek, 1978). Social context Until the late 1970s creativity was seen as taking place in the mind of one individual; it was researched from the perspective of the personal characteristics of the individual. Today, psychologists recognize that creativity takes place in a social setting (e.g., Harrington, 1990). According to Csikszentmihalyi‘s (1990) systems view creativity has three components, the individual, the domain and its set of theories, concepts, and methods, and the field that comprises the persons working in the domain. From this point of view an act is not creative until those in the same field recognize it as making an original contribution to the paradigm. Individuals create things for personal joy and sometimes for the recognition that it brings. But in some social settings there may be extrinsic motivation such as financial rewards (e.g., Amabile, 1996). There is no denying that personal gain is a prime motivator of inventor-entrepreneurs in Silicon Valley. Simonton (1984) developed a theoretical model that predicts the curvilinear relationship between creative activity and age. His theory, however, indicates that creativity may be largely the intrinsic outcome of cognitive processes rather than the extrinsic effect of sociological influences. His theory also predicts that professional age is better than chronological age in explaining creative activity. Summary



Direct evidence on inventor-entrepreneurs augmented with indirect evidence on creativity clearly indicates that extraordinary inventor-entrepreneur activity peaks somewhere between 30 and 40 years of age.



The age depends on the amount of higher education: bachelor‘s



entrepreneurial activity peaks at an earlier age than Masters and PhDs. That is in accord with Simonton‘s (1984) theory which predicts that professional age is a better predictor than chronological age. Alas there is not enough empirical evidence on which we can draw any conclusions about the peak age for startup activity by extraordinary entrepreneurs who are not inventors. We only know that those with MBA degrees generally become entrepreneurs at a somewhat younger age than their counterparts with engineering and science degrees. Theory For the research reported in this paper we examined extraordinary inventor-entrepreneurs and extraordinary entrepreneurs who made noticeable contributions in the microcomputer industry from 1973 to 1983.



So we are not developing a general theory that predicts startup



entrepreneurs‘ ages; instead we are developing a special grounded conceptual framework from which we can deduct hypotheses for the age of extraordinary entrepreneurs who shifted the microcomputer paradigm in its first decade. As we have noted there is very convincing empirical evidence that the age of extraordinary inventor-entrepreneur activity reaches a peak between 30 and 40. We make the following proposition: P1: Inventor-entrepreneurs who shift paradigms are most prevalent in the 30-40 age group.



Our study covers approximately 10 years in the 1970s and 1980s when the MIT study found that the median age of their technology entrepreneurs fell from 35 to 32. Taking the findings of our literature review into consideration, we think it is likely that the age of the inventorentrepreneurs in the microcomputer industry reflect the MIT pattern. That leads to the following hypothesis: H1: Inventor-entrepreneurs who shifted the microcomputer industry in the period 1973-1983 were most prevalent in the 30-35 age group. It is almost—but not quite—self-evident that first-time extraordinary inventor-entrepreneurs are younger than those who are starting their second venture. But it may not always be the case, because some entrepreneurs start their first business when they are too young and lack adequate expertise; their first business turns out to be a mediocre ordinary business or an outright failure; in the process they gain expertise, which includes learning from their mistakes, and subsequently start an second business (Minniti and Bygrave, 2001), which is some cases is extraordinary. Nevertheless, we propose the following hypothesis: H2: First-time inventor-entrepreneurs who shifted the microcomputer industry in the period 1973-1983 were younger than those who were starting their second business. It is clear that the higher the level of the terminal degree, the older is the inventor entrepreneur. H3: Inventor-entrepreneurs with Masters or PhDs who shifted the microcomputer industry in the period 1973-1983 were older than bachelor‘s when they started their businesses. Expertise is crucial for extraordinary inventor-entrepreneurs; and we believe that those who moved the microcomputer industry were most likely to have gotten that experience in the extant computer domain. That leads to H4.



H4: The most prevalent expertise of inventor-entrepreneurs who shifted the microcomputer industry in the period 1973-1983 was computer-related. Our final hypothesis bears directly on Gladwell‘s ‗lucky birthday‘ conjecture: H5: The most prevalent birth dates of inventor-entrepreneurs who shifted the microcomputer industry in the period 1973-1983 were from 1938 to 1953. We could not find enough empirical evidence in the scholarly literature to enable us to make a proposition about the age of extraordinary entrepreneurs who are not inventors. Method First we identify paradigm shifts in the microcomputer industry including hardware and software. Perhaps the best indicator of an emerging segment is that it cannot be classified into an existing four-digit SIC because there is a substantial lag before a new segment is assigned a new SIC number. However, it says nothing per se about the importance of the segment; that is, whether or not it will be a major paradigm-shifter. Another indicator of an emergent sector is seed-stage venture capital investment. We use longitudinal analyses of the number and amount of seed- and early-stage venture capital investments to identify major paradigm-shifting new segments. Within each segment we indentify pioneering entrepreneurs. The segments include desktop microcomputers, portable microcomputers, operating systems, floppy drives and hard drives, word processing, spreadsheets, graphics, and communications. The first commercial microcomputer was introduced in 1975 and the first IBM personal computer was introduced in 1981; it was estimated that 10 million PCs were in use in the USA by 1983.



We examined



paradigm-shifting independent startups that were founded in the microcomputer industry between 1973 and 1983. We chose 1973 as the earliest date so as to include startups such as Shugart Associates, which developed floppy drives that were crucial components of



microcomputers, and Digital Research, which developed one of the first operating systems; and 1983 for the latest date because by then most of the important paradigm-shifting technologies were commercially available. Results and Discussion The most important justification for our study was to see if Gladwell‘s supposition has underlying scientific validation before it becomes entrenched in entrepreneurship folklore. In contrast to Gladwell‘s sample of just two companies, Microsoft and Sun Microsystems, and the six entrepreneurs who founded them, our data set comprised 45 companies and 62 entrepreneurs. Unlike Gladwells‘s six entrepreneurs, all of whom were born between 1953 and 1955, our 62 entrepreneurs, including the Gladwell six, were born between 1929 and 1955. In our sample, the average age of founders when they started their companies was 34; so we confirm H1. And their average birth date was 1945; so we confirm H5. Hence, Gladwell‘s supposition is not generalizable throughout the microcomputer industry. What‘s more H4 is confirmed, so his argument that paradigm-shifting technologies are commercialized by ―outsiders‖ who are not locked into the old paradigm does not hold up in our sample, because although some entrepreneurs such as five of the Gladwell six were ―outsiders,‖ others were ‗insiders‘ steeped in the old paradigm of mini- and main-frame computers. Even one of the Gladwell‘s six, Paul Allen, was an ‗insider‘ working in the mini-computer division of Honeywell when he and Bill Gates founded Microsoft. We conclude that Gladwell had a very convenient sample that confirmed his supposition; if he had expanded his data set he would have found contradictory cases. Here are some notable examples: Ed Roberts whose company MITS developed the Altair, which is usually regarded as



the first commercial microcomputer, was born in 1941 and was 34 in 1975 when the Altair was introduced.



Alan Shugart, whose companies introduced the first 5 ¼‖ floppy drive and



subsequently the first hard drive for microcomputers, was born in 1930 and was 43 when he founded Shugart Associates in 1973. Adam Osborne, whose company introduced the first transportable microcomputer, was born in 1939 and was 40 in 1979 when he founded the company bearing his name. Gary Kildall, was 31 in 1974 when he founded Digital Research, which was the pioneering operating system for microcomputers. The first spreadsheet, VisiCalc, was introduced by Software Arts, which was founded in 1979 by Dan Bricklin and Robert Frankston when they were 27 and 29 years old. Conclusion It‘s time to discard the ‗whippersnapper‘ theory of entrepreneurship that has been popularized in the media (e.g., Youngentrepreneur, 2007) because it does not work for high-tech startups in general. But we wonder why the ‗whippersnapper‘ theory is so prevalent? Is it because some highly visible long-term successes such as Apple, Dell, Google, Microsoft, and Sun were all were all started by entrepreneurs mostly under 25 years old. Do some very young entrepreneurs have special attributes that enable them to emerge as the winners over the long haul? For instance, could it be that they have higher energy, more resilience, and greater persistence in the long run? It‘s a topic well-worth investigating because it has important implications. References Amabile, T. M. (1996). Creativity in context. Boulder, CO: Westview. Baumol, W. J., Schilling, M. A., and Wolff, E. N. (2009). The super-star inventors and entrepreneurs: How were they educated? Journal of Economics & Management Strategy, Volume 18, Number 3, Fall 2009, 711–728
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