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Preface



For more than twenty years, my work has probed the characteristics that distinguish the top companies from the mediocre. Above all, one characteristic stands out: No firm stays on the top long unless it is highly innovative. That message has become even clearer with the recent rise of Japanese firms and the many high-quality products they have developed. Especially with technologically related companies, whatever their country, the companies that stay in the lead continually innovate new products that customers want.


The ability to innovate drives the economic success not only of most firms but of most nations. Because of that, I have spent the last several years studying more than fifty of the world’s leading companies in order to discover how they produce new products so efficiently. I saw that compared with average firms, the top companies often produce new innovations in a fraction of the time at a fraction of the cost. This book attempts to delineate how the top firms accomplish this.


My research uncovered seven major steps in the innovation process. For each of these steps, the book provides many details that will help the reader apply the concepts to his or her own situation. Because product development involves so many parts of a firm, I have also tried to make the book comprehensive. For that reason it discusses marketing, manufacturing, quality, software, design, finance, and senior management.


This book describes some of the most advanced practices known today. It is recommended to any executive or manager who wants a comprehensive understanding of innovation, or who wants to quickly and inexpensively develop products that sell.


I want to thank the Graduate School of Business, University of Chicago, and the Alfred P. Sloan Foundation for funding part of the research that went into this book. To Arnold Berlin, Norman Bernstein, and Joyce Orliss, I appreciate your encouragement during the difficult days when the outcome was in doubt. To my colleagues Harry Roberts, Linus Schrage, and Abbie Griffin, thank you for your insightful comments. I also want to thank Joe Williams and Moreen Alexander for helping me with the writing, and my editor Beth Anderson for her continual support, advice, and insight. To the many people I interviewed, let me thank you for your time and consideration, as you in a real sense wrote the book.
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Lightning Overview


Why have so many executives suddenly become intrigued with product innovation? Because for most firms, innovation drives their success. Also, new ideas are revolutionizing innovation by slashing its cost and time up to 90 percent.


Fascinated by this revolution, I interviewed some one hundred people in more than fifty leading technological companies in the United States and abroad, including makers of autos, airplanes, computers, electronics, and even Post-it Notes. Based upon these interviews, I have synthesized the world’s best practices into a seven-step strategy to stay ahead in innovation. This strategy is called the Lightning Strategy for Innovation, or LSFI. This book explains what LSFI is, why it is so effective, and how it is implemented.



Introduction to Innovation



The innovation a firm achieves today defines its tomorrow. In consumer electronics, for example, there was recently a new product onslaught. Japanese firms successfully eliminated most of their U.S. competitors, and no U.S. firm manufactures VCRs today.


But the opposite occurred in the bicycle industry, because U.S. firms innovated, and today dominate the market. Especially with the highly popular mountain bikes, U.S. firms have pioneered new features and control two-thirds of the domestic and over half of the European markets.1 What is the secret? Michael Sinyard, innovator of the mountain bike and head of the firm Specialized, urges his employees, “Innovate or die!”2


If Reebok’s inflatable athletic shoe, the Pump, was regarded as a separate firm, sales of the Pump alone would make it the fourth largest athletic shoe company in the United States.3 The innovation of the Pump, state Wall Street analysts, is what fueled Reebok’s impressive turnaround.4 Compare the situation Apple Computer confronts. Its highly novel Macintosh produced top profits for many years, but that era is gone. Now, in a strategic thrust, Apple vows to reignite itself with more innovation. CEO John Sculley declares, “We want to show that Apple can be as innovative in the mid-1990s as it was (with the Macintosh) in the mid-1980s.”5


Research unequivically confirms that innovation is vital.6 Table 1–1 summarizes a study of more than a hundred technically related firms, conducted by Albert Page of the University of Illinois.7 The top companies in an industry were strikingly more innovative than others, with far more of their sales from new products. Top to bottom, a firm’s performance directly correlated to its ability to innovate. The conclusion is emphatic. Firms that fall behind in innovation will lose. Firms that rapidly innovate what customers want will win.



Lightning Strategy for Innovation (LSFI)



My interviews with the most successful companies revealed that they consciously follow a strategy for innovation. This strategy ties a firm’s product development to its business goals and its market. That perception led me to formulate a comprehensive strategy for product innovation, which I call Lightning Strategy for Innovation (LSFI).


TABLE 1–1
The Leading Firms Are More Innovative










	 







	Position of Firm in Its Industry


	Percent of Sales from Products Introduced in Last Five Years







	 







	Leader in industry


	49.1







	Top third of industry


	33.8







	Middle third of industry


	26.9







	Bottom third of industry


	10.7







	 









Two Methods of Product Development



We can see how LSFI works by examining two firms with successful product development processes; 3M and the General Electric Aircraft Engines Division, which makes jet engines.


3M. 3M makes industrial, office, medical, and other products, including Post-it Notes. While many multibillion-dollar firms seek only new products with very large sales that affect the bottom line, 3M is happy with products with small sales. It follows the motto, “Make a little, sell a little.” 3M knows that small sellers might grow into big ones. Post-it Notes, for example, failed their initial market test, but they are enormously successful. 3M also wants its new products to be first into a market and thereby occupy the high ground. It calls this concept FIDO—“First In, Destroy Others.” In the past five years alone, 3M has launched 750 products into the market. These products were not mere extensions of existing lines but were conceptual innovations.


Since 3M accepts a low-volume product if it is profitable, it has to keep its product development costs low. Most of its new products are innovated by small teams, or even by one person with help from others. This means that anyone in the firm who comes up with a product idea can develop it—and management encourages everyone to do just this. Each worker in a technical area is allotted 15 percent of his time to tinker, to try to develop something new. 3M’s management team vigorously promotes a culture of innovation, asserting that a ten-minute conversation with a janitor can produce a new product idea. To promote innovation it proclaims an eleventh commandment: “Thou shalt not destroy a new product idea.”


Understanding what customers want is vital, since an innovation is useless unless it sells. Knowing this, 3M actively promotes the flow of market information through its organization. Because anyone can generate a new product idea, everyone is encouraged to visit with customers to learn about their needs. Some of 3M’s business units sponsor monthly “ideation” sessions where employees and customers jointly generate product ideas.


3M also eagerly solicits ideas from outside—from the firm’s public, suppliers, and customers. One of my own students phoned 3M and inquired about its product development process. When the 3M operator heard him say the words “new product,” she transferred his call to a person who answered the phone with the immediate inquiry, “What is your idea?”


Not all ideas become products that get to the market, of course. 3M has a sophisticated screening process to winnow out the better ideas. But any new idea is sought, heard, and at least initially supported. In sum, 3M’s product development process actively seeks new product ideas and develops many new products. Its innovation strategy thus meshes its business and marketing strategy with its process for product development.


GE JET ENGINES. The GE process is markedly different. Developing a jet engine demands billions of dollars, thousands of people, and seven years. GE’s principal challenge is to manage a billion-dollar project. It must manage hundreds of thousands of interrelated tasks, ranging in size from a few thousand to millions of dollars. All of these tasks GE must coordinate and get finished on schedule and within budget.


Since performance is crucial with jet engines, many of the hundreds of thousands of tasks solve very difficult technical problems. One group develops a new nozzle, another a new high-temperature material, and another a specialized software package. To keep on schedule the groups must do detailed risk analyses, and any obstacle must be discovered quickly, have resources applied quickly, and be resolved quickly.


Even though GE operates at the raw limits of technology and even though a jet engine has thirty thousand parts, any of which could fail, quality must be essentially perfect. When I asked Sonny Pierce and Don Gregory of GE about defect measures, they almost laughed. At thirty-five thousand feet there is no such thing as allowing something to go wrong. 3M produces top quality, too, of course, but defects in Post-it Notes and Scotch Brand adhesive tape do not endanger people’s lives.


The GE and 3M product development processes differ in other ways. Where 3M wants everyone to come up with new product ideas, for example, GE’s product—jet engines—is fairly fixed. So instead of pondering new products, most GE employees perform specific technical tasks. Also unlike 3M, GE does not need many of its employees to meet with customers to get new product ideas. Jet engines have only a few customers—airframe manufacturers for commercial planes and governments for military planes. GE assigns a development team to each category of customer, and these teams work with the customer every step of the way.


COMPARISON. Although the 3M and GE product development processes are different, both handle innovation strategically (see table 1–2). That is what LSFI requires—different execution, depending upon the firm and its markets. LSFI is efficient precisely because it matches the product development process to the market and consciously plans the process that will most effectively develop those products.


Contrast with Mediocre Firms


By contrast, mediocre firms put out new products ad hoc, piecemeal, usually because they have to respond to the market or because someone has had an idea. Lacking a coherent strategy, mediocre firms fumble more. They lack a strategy because they suffer from a misconception so widespread that nearly everyone shares it with them: They believe that innovation is an uncontrollable phenomenon that happens by chance. Like a flash of lightning, the great idea pops into one’s head, and then people produce a new product.


TABLE 1–2
Comparison of 3M and GE Product Development Processes












	 







	 


	3M


	GE Jet Engines







	 







	Number of projects at one time


	Many


	Few







	Cost of typical project


	Small


	Very large







	Customers


	Everyone


	Few







	Employee involvement with customer


	As many as possible


	A few key groups







	Management


	Manage small groups of people


	Manage very complex projects with many steps and uncertainties







	Number of people involved


	Few


	Thousands







	 








That belief, however, could not be further from the truth. Innovation is not spontaneous or random. Successful innovation requires that a company integrate the marketplace, the customer, the technology, and the manufacturing. As case after case attests, a failure in any one of these areas can mean a failure in innovation. What use is an idea if manufacturing cannot produce a product based on it, or if customers do not want that product? LSFI is designed to prevent failure. Just as lightning rods focus natural lightning bolts on the highest buildings, LSFI focuses the lightning of ideas on marketplace success. LSFI focuses and manages the lightning of new product ideas.



Results of LSFI



The results one can expect from LSFI are many. It can considerably cut the cost and time of product development, and some innovations come out lightning fast and lightning cheap. Here are the results that some top firms have had.


Dan Russell, who directs semiconductor applications at Motorola, notes that compared with a few years ago, Motorola is now developing new products in half the time, sometimes in one-fifth the time. General Electric vice-president Bill Sheeran states that a reasonable five-year goal is to cut product development time by at least 75 percent. At Xerox, despite reductions in development time, some Japanese competitors are still faster, according to Walt Sargent, manager of advanced manufacturing, and Xerox is now chopping its development time by another 50 percent.


The automobile industry is charging ahead too. As Al Jordan, head of General Motors’ Phase Zero Launch Center, notes, GM did not start cutting its product development time until 1987. But in only three years, it slashed its development time from sixty months to forty-five. GM developed some products like the Buick Park Avenue and the Chevrolet Caprice even faster, bringing them in at a little over three years. GM’s goal now is to get high-quality models out in twenty-four months or less, with corresponding reductions in cost. John Hauser of MIT comments that Toyota has decreased its product development time by 40 percent and its cost by 60 percent.8


Which auto firm’s product development process is the fastest? Many observers believe Honda leads the race. It expects to reduce its current three-year development time to two, according to Dave Nelson, vice-president of Honda of America. Nelson’s voice rises in excitement when he recalls the period in the early 1980s when Honda was in a fight with Yamaha over which of them would dominate the motorcycle market. When Yamaha announced to the world its intention to grab the number-one position from Honda, Honda was incensed by what it considered a personal affront. Honda vowed to fight back and retain its preeminence. It proclaimed “Yamaha wo tsubusu!” or, “We will crush, squash, and slaughter Yamaha!” With the battle under way, Honda counterattacked by launching a flurry of product development. During the eighteen-month fray, Honda came out with a new motorcycle model almost every week. Stunned by the onslaught and unable to keep up, Yamaha publicly admitted defeat, retrenched, and accepted a smaller share of the market.


If Honda were forced to wage a similar contest over automobiles, Nelson believes it could originate a new car model yearly. Honda clearly understands how to get products out quickly and effectively.


Success stories in product innovation have occurred in diverse industries. As reported by Preston Smith and Donald Reinertsen, the following reductions were made in product development time9:


• Hewlett-Packard computer printer—54 months cut to 22


• Honeywell thermostat—48 months cut to 12


• IBM personal computer—48 months cut to 13


• Ingersoll-Rand air-powered grinder—40 months cut to 15


• Warner Electric clutch-brake—36 months cut to 10.


Costs have dropped and product quality has gone up in other firms, as displayed in table 1–3.10 The conclusion seems clear: LSFI can strikingly improve the efficiency of product innovation.



The Seven Steps of LSFI



This book presents the seven steps of LSFI (see figure 1–1). Steps 1 through 5 ensure that when a product is developed, it is done quickly, efficiently, and correctly. Note, the product is not actually developed until Step 6, because LSFI does not throw products out, ad hoc or piecemeal. Rather, it follows a strategy.


TABLE 1–3
Improvements Achieved by Several Firms














	 







	Firm


	Cost Reduction (percent)


	Product Development Time Reduction (percent)


	Quality







	 







	AT&T (Circuit pack)


	40


	46


	Defects reduced 30% to 87%







	Deere


	30


	60


	Cut inspectors by two-thirds







	Hewlett-Packard


	42


	35


	Field failure rate cut 60%







	 








Step 1: Make Innovation the Strategy


Product innovation has always been part of business strategy. The novel aspect of LSFI, however, is that it makes innovation so efficient that it changes business strategy itself, overthrowing traditional concepts of marketing, cost structures, and even acquisitions.


Step 2: Establish Foundations


Whatever products are developed, they can be developed more quickly and cheaply if top management first establishes foundation competencies in the firm. Waiting until a product is under development to fashion these competencies is too late. Because innovation is impossible without knowledge and technology, two competencies should be in place from the outset: the expertise of the staff, and the technological base. Other foundation competencies include creating the corporate culture, planning, and instituting the best practices (benchmarking).


[image: image]


FIGURE 1–1
The Seven Steps of LSFI


Step 3: Eradicate Fumbles


Most product development processes are riddled with “fumbles,” such as rework, changes, and delays. For instance, bottlenecks jam up projects, administrative delays occur, and approvals must be awaited. Since fumbles are usually hidden, management is often amazed to learn how extensive they are. Step 3 helps management find and eliminate fumbles. It alone has more than halved product development time and cost.


Step 4: Place Customers First


Once the foundations are set and fumbles have been eliminated, the firm can think about developing a particular product. The most crucial input here is to determine what the customer will buy. Many new products fail, despite the best efforts, for one overwhelming reason: The customer does not want them. To anticipate what products customers will like, firms should employ new techniques such as quality function deployment, conjoint analysis, cultural anthropology, and kansei analysis. In certain circumstances, this new thinking overturns previous beliefs. For instance, sometimes the best strategy skips customer research altogether, as in the case of the Sony Walkman.


Step 5: Develop Business Strategy


For a product to be a hit, a company needs more than the right technology and the right marketing, as business concerns are also crucial. Step 5 evaluates corporate strategy, finance, distribution, government regulation, and other big-picture factors to conceive the right business strategy for the product. The innovation must make sense from a total business perspective.


Step 6: Design the Actual Product (Concurrent Engineering)


Only after a firm has taken the first five steps should it develop the actual product. Product development is a complex, interconnected process involving marketing, engineering, and manufacturing. Many delays are caused by the “walls” separating these different groups, as each often operates independently of and even in conflict with the others. Engineering, for example, may throw a design to manufacturing, who throws it back, claiming they cannot make it, and the tosses often go back and forth, wasting money.


Step 6 discusses how to get these groups to cooperate and to produce a fast, effective product development process. Further, it explains top management issues, how to conduct the phases of a project in parallel, how to manage and schedule, and a variety of other techniques. All are targeted to get that new product out quickly, inexpensively, and correctly.


Step 7: Improve Continuously


In innovation especially, the only constant is change. When a firm systematically and continuously improves the innovation process, it uses the knowledge gained in making one product to improve the development of the next. When a firm does not systematically analyze what went wrong and what went right in a project, it will repeat the same mistakes over and over again.



Case Studies: Time and Cost Efficiencies



In cutting the time and cost of product development, a firm has to match its techniques with the product and the market. Most ladies’ fashions, for example, require six to eight months from their introduction in the salons of Paris or New York to reach the retail stores. Vowing to be first in fashion, The Limited has slashed that period to a few weeks. It spies the new fashions as they emerge in the salons, and in a few hours, it makes drawings of them, using a computer-aided design system. The drawings are then transmitted electronically to its East Asian suppliers, who manufacture the clothes. In a few weeks one of The Limited’s chartered 747s, which leave four times a week from Hong Kong, flies the finished goods to the United States.


The Limited slashed the time so impressively by unleashing modern computer electronic imaging to rapidly create and transfer information. To further enhance this capability, together with Sony, it is using high-density television to develop three-dimensional computer drawings. In addition, with its new organization, complete with airplanes, The Limited has eliminated the layers of contractors and middlemen that previously took months to transfer drawings and materials among the countries involved.


A quite different but no less dramatic case is that of the air grinder developed by Ingersoll-Rand. As reported in The New York Times, many Ingersoll-Rand products were taking four years to develop.11 As one executive joked, “World War II was over faster than we can develop a product.” The firm was losing business, and a major customer finally gave it an ultimatum. The customer declared that if Ingersoll-Rand did not have a new grinder at next year’s distributors’ conference—about one year away—he would buy from a competitor. Ingersoll-Rand accepted the challenge.


Determined to meet the deadline, James Stryker, head of business development, knew he had to overcome a problem. The marketing, engineering, and manufacturing groups would toss the design back and forth, and each would blame the others for the problems that emerged. Some of the milder remarks the groups made about each other were, “Did some lunatic dream this up?” and, “The engineers have really been hitting the bottle.” To avoid this confusion for the new air grinder, Stryker formed a team of sales, marketing, engineering, and manufacturing representatives to work on the design in unison. This was a different approach for the firm, and with it the usual design-tossing ceased. As one team member put it, “Everyone would play in the same sandbox. We were going to share our pails and shovels.”


For the product to succeed in the marketplace, the team knew it had to discover exactly what the customer wanted. So they traveled around the country holding focus sessions with people who use air grinders all day on their jobs. They learned that air grinders stall and that people develop hand pain. The team went to work, committed to developing an air grinder superior to anything that previously existed.


Stryker also realized that projects had mostly been developed haphazardly, on a play-it-by-ear basis, so that unforeseen delays were common. He devised a road map to structure the work and thereby avoid many problems. Despite the careful planning, some crises still did erupt. One was the question of what material should be used for the housing; aluminum, steel, or a plastic composite? To test the materials, someone had an ingenious idea. They made a model from each potential material, then dragged the models around a parking lot from the bumper of a car. The aluminum was hopelessly dented, and the steel was badly scratched. The plastic composite emerged in almost perfect shape, however, and although other tests were conducted as well, this composite became the choice. Worried about meeting the deadline, the team cut additional time by initiating a new practice in the firm: it designed and manufactured simultaneously. It started to produce some of the parts before the final product had been completely designed.


The dash toward the end was furious, but the team met its goal of a one-year development period. Even more important, the product was a clear hit in the market.


Both The Limited and Ingersoll-Rand thought strategically about their product development, by determining what the customer wanted, the business strategy, and how to develop the product efficiently. Their two examples also illustrate specific techniques for cutting the time and cost of innovation, techniques this book will examine in detail.


TABLE 1–4
Summary of LSFI Steps





Step 1:   Make Innovation the Strategy. Get top management involved, as major changes cannot occur without their commitment.


Step 2:   Establish Foundations. Get the risky research and invention done first, preventing delays during the development.


Step 3:   Eradicate Fumbles. Target for elimination the innumerable fumbles—delays, changes, rework, and unnecessary work—that plague most development projects.


Step 4:   Place Customers First. Get more accurate information about what customers want. Managers will be less likely to change their minds about what will sell and make costly changes in the middle of the project.


Step 5:   Develop a Business Strategy. Get the business issues right, preventing later revisions and delays.


Step 6:   Design the Actual Product. Stop the “throwing over the wall” syndrome, and plan the project carefully to prevent problems, delays, and bottlenecks before they start.


Step 7:   Improve Continuously. Ensure that the knowledge gained doing one project is not lost but is used to make the next project even more efficient.






Summary



Product development time can be cut by as much as 90 percent, with corresponding reductions in cost. The key is to think about product development strategically. The seven steps of LSFI do this by providing a framework for designing a product and making tradeoff decisions (see table 1–4). It is crucial to determine what the market wants, and what is the best product development process for that market. Only after determining those factors should a firm design the actual product.


Putting products out as needed does not work anymore. LSFI provides the strategic thinking that makes product development efficient and creates a competitive advantage.





LSFI STEP 1



Make Innovation the Strategy
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Strategic Impact


Step 1 in LSFI makes innovation fundamental to a firm’s business strategy. Senior management that views innovation as merely an operational task delegates it. But top management can no longer dodge the issue—it must stand erect and take personal responsibility for innovation. We will scrutinize how LSFI changes a firm’s strategy, beginning with marketing.



Impact On Marketing



As we have seen, LSFI produces impressive reductions in time and cost in product development, causing market success (see table 2–1). Consider the markets in which Japanese firms have thrived: cameras, fax machines, computers, semiconductor memory chips, automobiles, VCRs, stereos, Walkman radios, and camcorders. For virtually all these products, the Japanese have shorter product development times than Western firms. And most of the U.S. firms that have remained competitive in these markets have very fast new product development times as well. Sun Microsystems, according to the Wall Street Journal, produced eight generations of computers in its nine and a half years of existence.1


As product development times decline, the length of time a model is on the market, its life cycle, also declines. New models quickly make current ones obsolete. The life cycle of a fax machine model is a matter of months, as are those of many semiconductors, small computers, software packages, small copiers, and communications equipment. Marketing is like competing in a game of children’s leapfrog, but with much higher stakes because new innovations are doing the leaping.


TABLE 2–1
LSFI Cuts the Time and Cost of Product Development


• Short product life cycles


• Considerable market segmentation


• Markets unpredictable


• Competition based more on speed to market


Since a model remains on the market only briefly before it is superseded, the sales volume of a given model will generally be smaller. But fewer sales will generate less money to pay for the model’s development. Since today’s winners are gone tomorrow, development must be not only quick but low cost.


Market Segments


This new marketing game has many implications. Market segmentation will burgeon, and quite small, even tiny groups of customers will get products designed for them. Mazda devised its highly successful Miata sports car to be profitable with annual sales of only about 40,000. According to The New York Times, Detroit is having difficulty making a profit on models with sales under 200,000.2 The new GM Saturn originally had to sell 500,000 units annually to break even, although by opening one plant instead of two, breakeven was cut to about 250,000.3 Detroit, as presently constructed, cannot attack these small markets and must turn itself around. The prospects for the future are for continuing segmentation. By the year 2000, the cost of creating a new automobile model will probably drop, so that it should be profitable to produce a model with sales of only 5,000 to 10,000. Segmentation into tiny markets will occur in many industries. It will be a niche-marketer’s nirvana, and the more product development time and costs drop, the closer that nirvana will come.


Top Management Strategy


LSFI forces top management to reorient its thinking. Ralph Gomory, president of the Alfred P. Sloan Foundation, states the message succinctly and unequivocally: Do not fall behind in speed of product development.4


Not heeding that message can be devastating. The Wall Street Journal recently discussed the “woes” and “pressure” facing Hewlett-Packard’s CEO John Young.5 “Some customers also aren’t sure,” the article stated, that “Hewlett-Packard is up for the intense game of technical leapfrog that defines the work- station business today.” One customer who purchased machines from Silicon Graphics instead of HP explained that Hewlett-Packard had been “too late” with technology in the 3-D graphics field.


CEO Young himself laments Hewlett-Packard’s “tiny presence in PC’s.” “It’s the problem of being too late,” he insists. “You’ve got to displace someone else and that’s hard to do.” The Wall Street Journal article did not mention that HP had already taken steps to reverse the situation. Nevertheless, the message to top management is unmistakable: Any firm with a product development cycle longer than that of its competitors has a profound handicap. It is like starting a 100-meter race from 20 meters behind the starting line.



Impact on Acquisitions



It may come as a surprise, but acquisitions, the realm of the financier and Wall Street, is also influenced by LSFI. To see how this is so, let us enter the office of a vice-president for acquisitions. Behind his mahogany desk, he is seated at his PC crunching some numbers. Bingo, goes the computer, about a particular firm. The financials look great, and the firm is number one in its markets. The vice-president acquires the firm.


Looking again two years later, we observe that the acquisition has turned sour. Its market share has dropped almost out of sight. What happened? The new acquisition, it turns out, was slow to innovate. Its competition innovated new products and grabbed the market. With its financials falling through the floor, the vice-president is now looking to divest that acquisition.


The perspective behind this story is that at present, many firms follow a portfolio strategy of acquisition and divestiture. A division is bought or sold largely on its prospects in the industry or market. Certain markets are deemed to have greater potential than others and thus to be better for the firm to be involved in. Sophisticated market-matrix planning approaches assist in analyzing these potentials.


But this approach may be fundamentally flawed. As the time and cost of product development drop, predicting how a market will evolve becomes increasingly difficult. New products that eclipse the older ones will come out, and still newer ones will quickly render the less new obsolete. Rebecca Henderson of MIT discovered that when a new generation of product is introduced, the leaders in its market often change.6 In industries like photolithography, which involves machines to make semiconductors, the top firms one year might totally disappear from the market a few years later.


To acquire a firm based upon its market position today may therefore be naive, as future products introduced by competitors may very well upset that market position. A firm’s ability to introduce new products will shape its future, and innovation will become a primary consideration in acquisition or divestiture strategy.


If you are a Wall Street warrior battling in the trenches of acquisitions and divestitures, considerations about innovation can help you make your decisions. For any given firm, determine the product development times and the length of the product life cycles. If they are long—as for, say, refrigerators—then the old market-analysis approach is still fairly good, because new products are not likely to enter the market quickly and market shares are likely less turbulent.


But if development time and life cycle are short, then watch out. New products will hit the market, and the market shares may shift quickly. Carefully examine the product development processes of a firm. Expect a firm with a really good process to move to the head of the pack. Obviously, many other factors also enter into an acquisition or divestiture decision, but it is worth considering that short product life cycles mean turbulence ahead.



Rethinking “Mature” Markets



Not only can LSFI change markets, it can instill them with new life. As Fujio Mitari, president of Canon USA, has noted, “Saturated markets don’t matter because innovation can break through to new markets.”7 Companies can use innovation to blast open new markets, and old notions that markets are “mature” or “in decline” will fade.


The General Electric Busway project illustrates this concept. The ceilings of many factories are cluttered with big electrical power cables that carry the enormous current needed to run the giant machines. Whenever a machine is moved or a new machine is put in, electricians must climb up to the ceiling, move power cables around, and create new electrical circuits. It is a costly and cumbersome undertaking. But GE conceived an innovative solution. It created a plug-in system, akin to the electrical strips in homes that have plugs every few inches. The plugs it created little resemble the home variety, of course—they are often as big as a footlocker. But with them, there is no need to rewire. All the electricians have to do is move the plug. This innovation transformed a market that was practically asleep into a growth industry for GE.


Many markets that were once declared to be “mature,” “declining,” or on their death beds, have been similarly revitalized through innovation. The market for radios has long been called mature, but it keeps evolving with products with new sizes and features, not to speak of the Walkman. The market for home irons to press clothes was moribund until Black and Decker revitalized it with an iron that shuts itself off. In personal computers, many U.S. firms were complaining about a market slowdown, but at the same time, Japanese firms kept up growth by innovating in portable, laptop, palmtop, and notebook-size computers.8 (Many such products put out by U.S. firms contain key components from abroad. Apple Computer’s Newton product, for example, is manufactured by Sharp.)


Some markets do become mature and die, to be sure. But far more are declared dead when they are not. Even worse, asserting that a market is mature might be harmful. If senior management declare that the market for their firm’s product is declining, that declaration will discourage people in the firm from striving to be innovative. Although it is an overstatement, the following notion may contain a germ of truth: There are no saturated and mature markets—only saturated and immature minds. The issue is often brain death more than market death.


Scotch Brand cellophane tape is a prime example of a product whose market was erroneously declared dead. The tape was originally sold on a roll, requiring the annoying job of picking the tape off the roll. That frustrated customers, and the market became flat. An enterprising business manager, John Borden, eager to boost his revenue, conceived of the dispenser with the serrated cutting edge. Once the dispenser was developed and marketed, tape sales soared.9


The message here is clear: Too many markets are said to be on their death bed and dying, when what they really need is a lightning bolt of innovation.



Design Determines Cost



Most people believe that the manufacturing process governs manufacturing cost—that cost is determined by the machines and personnel in the factory. But that is false. Nearly always, it is engineering design that determines most of the manufacturing cost. The crucial cost determinations are whether a part will be plastic or metal, stamped or molded, and how many parts will be needed. As Karl Ulrich and Charles Fine have reported, particularly in discrete-goods manufacturing, decisions made in design specify up to 85 percent of the manufacturing cost.10 According to Dan Dimancescu, product design accounts for 70 to 80 percent of costs.11


Few people think of screws and other individual parts as strategic, but as Ulrich and Fine note, eliminating a few screws in its 2760 model cash register saved NCR $12,000 per screw over the life of the product. Ralph Gomory has described how IBM reaped an enormous saving in the manufacture of its Proprinter by cutting the number of parts in it from 150 to just 62.12 In one instance, 20 parts were replaced by a single plastic frame. The front bumper of a Cadillac now has only 139 parts instead of the 249 it had before, and it is now attached with two bolts instead of eight.13 Reducing the number of parts in a product generally spawns a significant cost reduction—not just in the cost of the parts themselves, but in the costs of storage, dealing with suppliers, invoicing, accounting, and shipment.


An entire field called design for manufacturing is now devoted to studying how good design can significantly cut the cost of a manufactured product. Geoffrey Boothroyd and Peter Dewhurst have conducted much excellent research for that field.14 Let us take a quick glance at it here. (For more details, see chapter 18.)


Suppose that while an item is being assembled, it must be turned over several times. How many times is determined by choices that were made during engineering design. The best number of times is usually zero. Now consider another issue. Can one combined part be substituted for two parts? If the two parts need not move independently of each other, and if they need not be made out of different materials, perhaps one part can be designed to replace both of them. Systematic application of principles like these can often slash product cost.


Cost Strategy


These considerations immediately apply to top management strategy. Top management frequently pursue cost reduction by telling manufacturing to cut costs. Certainly an inefficient production system adds unnecessary costs, and just-in-time techniques can often slice manufacturing costs substantially. But manufacturing can usually attack only part of the cost problem. The real solution to cost reduction is typically a new design. Siemens, for example, redesigned its automobile fuel injectors, thereby cutting the manufacturing labor time from thirteen minutes to one minute and twenty seconds. General Motors struggled for years to get its costs down but made little progress until it changed its development process to emphasize making a design producible at low cost. As Mary Ann Keller, an automotive analyst at Furman Selz, emphasizes, “The costs weren’t in labor or manufacturing. They were in the way GM developed its cars.”15



Time versus Cost



The new concepts of LSFI can shrink both the time and the cost of product development. Time, however, is most often a more crucial factor than cost. Hewlett-Packard, for example, studied a typical high-growth market.16 If a product is shipped six months late, that can cause a 33 percent loss in after-tax profits. But if the firm overruns the cost by 50 percent but ships the product on time, then the loss is only 3.5 percent. In other words, being six months late is far more expensive than incurring a big cost overrun to get the product finished on time.


Getting the product out late starves a firm’s profits because the competition eats up much of the market and the firm is served only leftovers. In purchasing parts and choosing suppliers, for example, firms very often opt for the cheapest. But even if it costs a fair amount more, they would be well advised to go for the fastest. Most experts agree—“Spend money to save time.”



How Late Is Late?



Here is a quick way to estimate the potential damage if a product is late to the market. Determine the length of the product’s life cycle. If the product will be late for more than 10 percent of that cycle, beware. Suppose the life cycle of a vacuum cleaner is twenty years. If the vacuum cleaner is one year late to the market, it misses only 5 percent of its life cycle, so few sales are lost. But suppose the life cycle of a product is two years. If it is six months late to market, 25 percent of the total sales are lost (see figure 2–1). That is courting disaster, and a sizable expenditure to get the product to the market on time is warranted.


Since most of the products considered in this book have short life cycles, the rule is simple and imperative: Do not let that market window shut on your fingers.


Is Lateness Ever Permissible?


Despite the above discussion about speed, speed is not always advantageous. Sometimes being late is the right strategy. One acceptable reason for lateness is when the delay permits the firm to develop a product that is distinctly superior to that of its competition. If the technology is rapidly evolving, the firms that launch early are employing a technology that is quickly superseded. Waiting can then help them clarify what technology is better for the market. Delaying might also help if the extra time lets the firm develop a product whose features (including cost features) are unquestionably superior to those of products launched earlier.


[image: diagram]


FIGURE 2–1
How Late Is Too Late?


But in neither of these instances is the company launching a product similar to the others. Rather, the product is distinctly superior. It is opening a new market window, and within that new product generation, it is not late, but first. Within an established product generation, by contrast, being late is rarely advantageous and is often disastrous.


A Caveat


A warning is in order here. Often a firm is slow getting into the market, but justifies the delay by stating that it is developing features superior to the competition. Although the product being developed usually does have some features that are improvements, from the customer’s perspective—which the firm rarely examines carefully—these improvements are minor. Nevertheless, the firm uses these improvements to rationalize and excuse its delay. It fails to confront the truth that its innovation process is too cumbersome and too long.



Top Management’s Role



Since innovation can propel a firm’s business strategy, top management has much to do to enhance innovation. Their exact role will depend upon the nature of the company. In a small firm the CEO might do product development, while in a giant one the CEO might be involved only in strategic issues. Wayne Casper, vice-president for product development for Sargento Cheese, humorously suggests that the best thing a CEO can do is to “walk down the halls with his arm around the VP of development.” More seriously, Casper strongly recommends that top management set a goal for the percent of sales that are to come from newly introduced products. That will unmistakably signal to general managers that developing successful new products is a major strategic objective. But Casper discourages setting a “batting average” goal of how many new products are to be successes. This will encourage only minor improvements and will serve to deter more innovative but riskier products. Minor improvements are useful and can provide “quick hits and quick profits,” Casper says, but needed also are innovative “home run”-type products that might open new markets.


Casper suggests that CEOs actively reward and recognize product innovation. 3M, for example, financially rewards senior management in a division for the sales of new products. Further, CEOs should publicize a firm’s innovations in their speeches, in discussions with employees, and on Wall Street. Companies should have a written policy and strategic mission for innovation, and CEOs should participate in the new product development steering committee. Moreover, the CEO should oversee the implementation of the LSFI steps.


TABLE 2–2
Summary of LSFI’s Strategic Implications


LSFI cuts product life cycles:


• Navigates turbulent markets


• Helps segment markets


• Invalidates traditional acquisition strategies


LSFI rejuvenates “mature” or “dead” markets


LSFI cuts manufacturing cost, since most of manufacturing cost is determined by the design


LSFI creates speed to market, providing a clear competitive advantage


LSFI allows delayed market entry if


• the technology is rapidly changing. (Introduction too early might mean adoption of a technology that is quickly superseded.)


• the product under development has a clear and demonstrable competitive advantage. (Avoid rationalization to justify a delay, when the real cause is a slow development process.)


LSFI requires top management to


• be involved in the overall guidance of innovation


• reward, recognize, and publicize innovation


• set financial and market share goals for innovation


• have a goal for the percent of sales from newly introduced products



Summary



LSFI not only changes product development, it revises corporate strategy (see table 2–2). Product life cycles are generally getting shorter, and firms that fall behind risk being left behind. Innovation, in itself, becomes a strategy. It will alter acquisition and divestiture activities and even the concept of a “mature” market. Since design greatly determines cost, cost becomes a strategic element. Innovation, propels strategy, and is the responsibility of senior management.





LSFI STEP 2



Establish Foundations
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Expertise and Technological Foundations


LSFI is strategic since it changes life cycles, markets, costs, acquisitions and divestitures, and overturns traditional marketing and finance. This leaves no alternative—senior management must be personally involved in innovation. As its first task, senior management should build the solid foundations that underpin successful innovation. Doing that constitutes Step 2 of LSFI.


The most important foundation that management should provide is the quality and expertise of the staff, since staff decisions determine the outcome of innovation efforts. Intimately related is a strong technological and research foundation, as any lack there might make new product development impossible. These two foundations—expertise and technology—are presented in this chapter, while the subsequent four chapters address the foundation capabilities of the corporate culture, management, and planning. All these foundations should be in place prior to the start of product development, because establishing them after product development begins is too costly, too late, and too risky.


Building staff expertise and a technological and research base has two prime purposes:


1. To permit a wider range of products to be developed. Exactly what products will be needed in the future is usually uncertain. But solid expertise and technical foundations make it easier to launch whatever product the market will need.


2. To speed the development of a particular product. Difficult technical problems often arise in product development. Good foundations will help solve them and avoid delays.


We begin by considering staff expertise.



Staff Expertise Foundation



People—their knowledge, experience, and commitment—are the most important issue in product development. However trite and obvious that statement is, an unusual twist exists: The quality of designers and engineers is not at all uniform, but the range is enormous. In software development, for example, a programmer at the ninetieth percentile is three to five times more productive than a programmer at the fifteenth percentile.1 Some programmers are ten to twenty times more productive.2 Consider that out of all the engineers and scientists in the world, only a small percent ever have a patent issued to their name. Simply recall Beethoven, Mozart, Shakespeare, Michelangelo, or Frank Lloyd Wright to see that the same extraordinary range of capabilities seems to exist not just in engineering and design, but throughout all creative fields.


People who are far ahead of others in inventiveness do the most important part of product development—they conceptualize the overall design, the architecture of a new product or software program. Joel Birnbaum, vice-president of Hewlett-Packard, recalls that although IBM had a team of engineers struggle for months, they failed to come up with an ink-jet printer. A single person at HP reconceptualized the problem and solved it in a week. After Xerox and a joint Du Pont-IBM team had failed to develop a machine to quickly give photo labs color proofs, 3M succeeded.


Alasdar Malarney of CACI stresses the importance of having a design team leader who knows what is doable and not doable and who has a global conception of the product. Leading companies like Texas Instruments, Hewlett-Packard, Apple, and IBM have special designations for their top experts, such as senior technical staff, fellow, or architect. Although they are few in number, these are the people who drive innovation forward.


One example is Gordon Bell. Now a venture capitalist, Bell spearheaded the development of the highly successful Vax computer for Digital Equipment Corporation. He asserts that expertise is “everything.” To conceive the Vax, Bell recalls, “I knew about all of the research going on anywhere.” He had taught at Carnegie-Mellon, and he knew the history of computers. “I understood the different levels of computer integration,” he says, “from transistor to circuits all the way up to applications.” He talked to the top technical experts and to the leading customers, and he put a team of the “best and brightest” together to develop the Vax. Without this exceptional level of knowledge and expertise, he is convinced that the project would have failed.
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