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PREFACE



At the end of 2001 the U.S. trade surplus in advanced technology products turned negative. It had done this once before, in 1986, turning positive again in 1987. But in 2001, after the deficit returned, it didn’t go away. “Advanced technology products” is a U.S. Census Bureau category that includes new or leading-edge technologies such as biotechnology, life science, optoelectronics, information and communications, electronics, aerospace, and nuclear technology. These critical technologies have been at the very core of America’s economic growth.


The United States is in danger of losing its competitive position in a significant portion of these vital areas. In some, America is virtually out of the business. During the last forty years, Asia has become America’s most aggressive competitor in the world of technology. The increase in Asian competitiveness at the expense of the United States is not a temporary phenomenon. It is the result of years of effort on the part of Asian industry devoted to national and corporate strategies of competition against which the United States has been unwilling or unable to rally a significant defense.


Should America worry? Many say no, asserting that the genius of America lies in innovation, creativity, and imagination, and that any product or market the United States loses will be replaced by another. “Innovation” is a popular word, associated with new and exciting products, high-paying jobs, and a high standard of living. But all these things can be fleeting when innovative products are produced by others, who control not only price but availability. The typical response to this concern is that the consumer will be protected since competing suppliers will always try to offer the right product at the right time and the right price in order to gain market share. But this assumption only works when it is to the seller’s advantage or when another suitable supply is available. Often, neither of these circumstances exists. And the notion that innovation in America will happen when it is needed ignores a fundamental fact: the evolution of an idea into a product does not occur in a vacuum.


Innovation is based on an ongoing infrastructure of knowledge and experience in both product development and manufacturing. When the infrastructure goes away, innovation goes with it. A nation that loses its ability to translate technological development into successful products will ultimately lose its ability to innovate. Low-priced foreign products can in no way compensate for the cost America will pay for those losses. As advanced technologies, along with their industrial base, are lost to America’s global competitors, there will be few new technologies to replace them anytime soon. Moreover, future technology will find its basis in what exists today—nothing comes out of the ether.


The United States over time developed an infrastructure of products and markets in advanced technology that was once second to none. The technologies on the Census Bureau’s list have been the source of America’s economic, military, and political strength. They are important, in one way or another, to virtually every product and market on Earth. The transfer of those technological and manufacturing assets to others may soon diminish America’s economic and political leadership.


Global competitiveness today goes far deeper than our current discussions about national debt, currency valuations, and cheap labor—factors that are more result than cause. Ultimately it is about strategy based on a set of principles. When these principles are violated in the face of competitors who understand them, it is tough to win. For the last forty years this has been the plight of America. This book is about changing the course of any nation’s global competitiveness before rather than after a crisis. It is also about the future of the United States.






















Introduction: 
The Great Giveaway


Look around. Note all the electronic and electromechanical devices that you see—TVs and set-top boxes; computers, printers, and monitors; cell phones, CD and DVD players, digital cameras, printers, PDAs, iPods, MP3 players, and fax machines. These all-pervasive products have at least two things in common: they use digital electronic technology to record, process, and distribute information, and most of their components and final assemblies originate outside the United States, primarily in Asia.


Not only are the vast majority of the electronics we buy manufactured in Asia, but more and more of the initial design and related R&D is being done by Asian companies as well. As these outsourced manufacturing entities gain expertise, moving up the food chain from mere assembly to design for manufacturing to overall product design, once dominant American companies are finding themselves no longer able to compete. By the time the outsourced design and manufacturing house decides to brand its own products, it is often too late for the U.S. competitor. This is not an unfamiliar story: the Asian competitors that have overtaken American domination of the consumer electronics industry include such household names as Sony, Samsung, Matsushita (Panasonic), LG Electronics, Pioneer, Sharp, and Toshiba. And in the onslaught, organizations like RCA, Motorola Quasar (Motorola’s television division), Magnavox, Sylvania, Polaroid, and Zenith have been absorbed by the competition.


These circumstances did not come about by accident. They are the direct result of strategic planning and industrial policy within Asian countries since the end of World War II. America as a nation has no such strategy or policy. A U.S. industrial policy is implicit in laws and taxes, but it tends to govern individual circumstances with little consideration given to the nation’s global competitiveness. Individual companies are left to fend for themselves. This may have been manageable in the predigital age, when Japan was the only competitive threat. But today the United States is also contending with China, Korea, Taiwan, Singapore, Malaysia, Indonesia, and India—to name a few—countries where there abound intercompany cooperation and partnerships that are vertically and horizontally integrated and committed to similar and allied products and markets.


These Asian-made digital electronic products are extremely sophisticated, the result of research, development, and investment that today run into multibillions of dollars per year. The rate of growth of this investment is staggering, outrunning similar investment in the United States. In some markets, such as displays, investment by Asian companies and governments substantially exceeds that of the United States. In many instances the initial technology came from creative efforts of individuals, companies, and government agencies in the United States, but this is rapidly shifting. Original technology is being implemented in Asia and elsewhere at breakneck speed.






A TALE OF TWO COUNTRIES


In the late 1960s, IBM dominated the computer industry. Having introduced the “360” family of mainframe computers in 1964, IBM was at that time considered the only safe decision when purchasing computers for one’s company. Problems with a second-tier brand would put the purchaser’s job at risk, and it was a cliché that “nobody ever got fired for buying IBM.” This market dominance was the result of a huge financial and technological bet made years earlier. Prior to 1964, most computers were custom designed, with specific modifications for particular customers. IBM had essentially bet the company that there was a market for a line of standardized mainframes that all ran the same user instruction set. With the introduction of the 360, IBM changed the computer business forever. Standardization built around a family of products allowed the customer to meet a variety of computer needs with one company while offering a faster learning curve than the competition and substantially fewer service and support requirements. As a result, IBM captured more than 75 percent of the global computer market before the competition knew what had happened.


Competition in the computer industry was based almost entirely in the United States, financed by U.S. companies and the U.S. government. One of IBM’s closest competitors was Control Data Corporation, which claimed to have a more powerful machine. Control Data’s model 7600, introduced in 1970, utilized 1.8 million transistors, filled a ten-footsquare room, was purported to be substantially faster, and cost $15 million. The computer industry was driving the development of the semiconductor, software, and electronic display industries. American dominance of computer manufacturing easily put the United States at the top of the food chain of information technology—technology that was fundamental to the nation’s economic growth and political power. To lose that industrial base was unthinkable.


Yet in spite of IBM’s glorious past, its future was far from certain. Because of its near monopoly of the computer business and a constant fear that it would be broken up by the U.S. Department of Justice, IBM became insulated from the rest of the world, an island unto itself. The company lost touch with its marketplace, the competition, and finally itself. It lost control of its assets, its liabilities, and its ability to compete. In 1993 Lou Gerstner was brought into IBM to reorganize what many felt was a failing company. When he took over, there was cash enough for only one hundred days. Every facet of the company’s business was put under review. By the time IBM was reorganized, it had nearly two hundred thousand fewer employees but was once again a successful company.


In the ensuing years, IBM concentrated resources in those areas deemed essential to its future. Product emphasis shifted from personal computers and workstations to information management, consulting services, and related software, with support from its servers and mainframe computers. IBM shed much of its computer operations over the next few years. Its state-of-the-art hard drive business went to Hitachi in 2002. Even the personal computer, a product that was unimaginable in 1964 but was brought to market by IBM in 1981 (and that in turn put Microsoft on the map), was sold in 2004 to Lenovo, a Chinese company. By 2007, IBM, once the largest manufacturer of semiconductors in the world, was no longer in the top twenty.


What happened? How did IBM manage to become a lesser player in the computer business it once dominated? How did America become a lesser player in the computer business it once dominated? Does it matter?


In 1986 a commission of MIT faculty and staff was established to study the competitiveness of American industry, and two years later its results were released in a book called Made in America. Arguing that manufacturing was essential to a successful American economy, the commission noted that many strategic and structural changes in American industry were needed if the United States was to remain competitive. “The United States,” the report warned, “needs to make a major new commitment to technical and organizational excellence in manufacturing after years of relative inattention.”1 As many industry leaders would confirm, it’s very hard to separate manufacturing from innovation. If you aren’t manufacturing products, your technological base can become limited, substantially reducing your ability to understand the interdependent evolution of the design and manufacturing processes that are fundamental to the commercialization of the product. For an economy like America’s, which depends on innovation for its growth, manufacturing is not optional, the commission argued, it is a necessity—and we were letting it slip away.


In the late 1980s the competitive threat to the United States seemed limited to Japanese electronics; Korea, Taiwan, Singapore, India, and China were not yet on the radar screen. Not long after the publication of Made in America, two events conspired to suggest that MIT’s concerns might not be that serious. In 1990, the real estate bubble in Japan burst, and the resulting financial cost to that country was monumental. Much of the value of the land within the city boundaries of Tokyo, said at one point to equal the entire value of all the land in America, disappeared virtually overnight. The nation had racked up enormous debt against its real estate, and while the value of the assets plummeted, the debt remained. The Nikkei index dropped by 80 percent, and the country went into a recession that lasted fifteen years. Japan as a competitive threat appeared to melt away.


The second event was the American commercialization of the internet. For a time it seemed the United States had struck an endless supply of gold that no other nation could touch.


But Japan had not gone away. It remained the second-largest national economy on Earth, and the largest with a trade surplus. Throughout its prolonged recession, its trade surpluses continued to grow as America’s trade deficits deepened. And when the supply of internet gold ran out in 2000, it was apparent that much of America’s investment during the 1990s had been opportunistic—aimed more at generating speculative profits than at producing real growth. When the speculators grew uneasy, businesses failed; the NASDAQ, like the Nikkei before it, dropped 80 percent.


Despite the financial problems caused by the collapse of its real estate market, Japan’s desire for a world-class microprocessor had never diminished. Even before they had any high-tech industry to speak of, the Japanese clearly understood the importance of computer technology and such related areas as displays and semiconductors. For over a decade in the 1980s and early 1990s they attempted without success to design their own computer operating system (called Tron). But by the 1980s their overall attempt to build a high-tech industrial base had begun to pay off. The Japanese were propagating their electronic products across the globe, usually at the expense of entrenched competition. In 2001, Sony and Toshiba entered into a joint R&D relationship with IBM to design and manufacture what IBM called the Cell processor, a new multicore semiconductor processor to be used in IBM’s servers and mainframe computers. IBM felt that the Cell processor’s unique capabilities would give it a technological lead. But for IBM to design its own processor was a huge financial and technological undertaking. IBM initiated the joint project because it needed both the resources to help fund its multibillion-dollar effort and the technological expertise that resided with the Japanese companies.


For Sony and its partner, Toshiba, the joint R&D project was a gamble similar to IBM’s bet on the 360 forty years earlier. Sony and Toshiba needed a new processor for the PlayStation 3 to follow on the heels of the PlayStation 2, the most successful game console ever. They wanted, in effect, a microprocessor with supercomputer properties that not only would provide stiff competition to Microsoft’s Xbox, but could ultimately be incorporated into their myriad consumer and computer products. The Cell processor seemed just the right product. The Sony/Toshiba joint R&D effort with IBM was a continuation of the need, originally expressed in the Tron program, for a Japanese company able to produce its own microprocessor with its own operating system to support Japan’s rapidly growing position in end-use electronic products. Whether Sony is successful in its venture or not, the outcome of this bet could have significant implications for the balance of power between the United States and Asia. In theory, the Cell processor could be Asia’s answer to Intel and AMD.


PlayStation 3, with the Cell processor inside, debuted in late 2006. With 234 million transistors, the Cell processor has substantially more capacity and is several thousand times faster than the Control Data 7600. Moreover, this processor neither occupies a hundred square feet nor costs $15 million; it resides on a half-inch-square chip inside a PlayStation 3, which includes a Blu-ray high-definition video player and a sixty-gigabyte hard drive and retails for a few hundred dollars. The Cell processor has the potential to transform the computing business just as profoundly as the IBM 360 did a generation earlier. It is Sony’s hope not only that the Cell processor will be propagated across its entire product line, but that the PS3, powered by the Cell processor, will evolve into something far more than a game box, becoming a central computing facility for the home. With Japan’s strength in consumer electronics, displays, and semiconductors, the Cell processor could become a key component in a national strategy for global competitiveness.


There are four key points to be understood here. First, a major technology bet this time is being made in Japan. Second, the PS3 has the technological power of a supercomputer coupled with a Blu-ray highdefinition video player and hard drive at a tiny fraction of the cost one would have imagined only a few years ago. Third, this console is intended to be the data-processing centerpiece of an array of related products including computers, displays, sound systems, and information storage devices. Fourth, the bulk of these products will not be manufactured or even designed in the United States. Most important, perhaps, is the fact that the rest of Asia, resolved to rival the success of Japan, has been watching and learning with the potential to be an enormous competitive threat to America’s technological base.


In addition to its collaboration with Sony and Toshiba in the Cell processor design, IBM has recently developed a semiconductor manufacturing consortium that includes Samsung in Korea and Chartered Semiconductor in Singapore. The purpose of the consortium is to exchange process and manufacturing know-how among its partners in order to provide a common semiconductor design platform. This, in turn, offers consortium partners without manufacturing facilities the ability to design their own devices with unique specifications that can be manufactured by any member of the consortium at relatively low prices and with fast delivery. IBM gains additional design, manufacturing, and financial resources from the consortium while the other members gain IBM semiconductor design and manufacturing technology. The problem for America is that the majority of the semiconductors produced by the consortium will more than likely be manufactured in Asia. And most of those devices will go into end-use products—consumer electronics, displays, and computers—that are also made in Asia.


The joint development of the Cell processor is not an isolated example of the transfer of technology from America to other nations. One of the first major transfers of seminal technology and related products occurred in the 1960s, when U.S. companies licensed and outsourced to Asia and Europe the technology to design and manufacture magnetic recorders.


As a result, the U.S. current account deficit, the financial worry of the entire world for good reason, now includes a negative balance of trade in advanced high-tech products. It appears these products will increasingly be designed and manufactured in Asia unless something consequential is done to bolster American competitiveness. The loss of ascendancy in computer technology and related products and markets—unthinkable a few years ago—is today a stark reality. The MIT commission sent a clear warning twenty years ago. But nobody listened.


The decline in the design and manufacture of high-tech products in the United States is a symptom of two corrosive myths that are confounding the American economy. First is the belief that the value of the manufactured products, intellectual property, and services the United States is now producing can continue to decline from current levels and still support America’s political, economic, and military objectives. It cannot; those objectives—and the dominant position in the world that they support—must be scaled back unless the United States finds a way to produce more value. The second myth is that to the extent that America is losing its competitive position in products and markets, it is because the dollar is unfairly valued relative to other currencies and should be substantially reduced. If this were done soon, America’s trade deficits would disappear, and everything would be fine. But the fact is that the relative value of the dollar is much less important to America than the drain of intellectual property and manufacturing expertise.


At an ever-increasing rate the ability of the United States to create real and lasting value for its goods and services is being transferred to other nations in pursuit of short-term profits and a way to invest on the cheap. America is not just outsourcing; it is exiting critical businesses that are fundamental to its long-term future. As a result, the worth of America’s goods and services is becoming highly transitory and increasingly dependent on fundamental value created by others. It is not a weak dollar that gives the United States its economic strength. It is the value of its infrastructure of technology, products, and markets that keeps America competitive. That infrastructure requires massive capital investment and a solid long-term strategy. Faith in quick fixes is a way of denying the harsh truth: America’s economic problems are much deeper than that. They took decades of shortsighted opportunism to develop and will take extraordinary effort and sacrifice to remedy.


In the mid-1980s, along with Ed David, former president of Exxon Research and science advisor to the president of the United States, I met with the senior officer of the venture capital arm of Japan’s Nomura Securities, at that time the largest securities firm in the world. He pointed out that in 1968 the yen had an exchange rate of 360 yen to the dollar. He then told us, with great determination in his voice, that the yen would ultimately increase in value to 100 yen to the dollar—a 72 percent increase—and when it did, Japan would be the most competitive nation on Earth. Japan would win, he argued, not because of low-cost products and services but because it was creating products whose compelling value was more important than the value of its currency. The yen did exactly what he said, and Japan’s manufacturing base has been the core of its exportdriven economy ever since.


This concept must be fundamental to the competitiveness of the United States. America will not win because of cheap labor. It will win because of technological excellence and resulting products that represent the best the world has to offer in areas strategic to American objectives. With dedication, savings, investment, and a national strategy, the United States should be able to turn the tide in a decade. The alternative represents undue hardship for all Americans and an uncertain future for the rest of the world.






WHO CARES?


No industry has been more important to America’s long-term economic health over the past fifty years than electronics. It is the largest manufacturing industry on Earth, growing at nearly double-digit rates annually, and is progressively suffusing all industries. Electronics manufacturing requires the support of significant software and electromechanical design expertise and infrastructure. Digital home entertainment electronics, just one segment of the overall industry, represents approximately $200 billion in annual world revenues. Semiconductors, the core element of all electronics products, generate a $260 billion annual market. Displays, the primary means by which digital information is presented, represent roughly $100 billion and computers, another $400 billion. In 2007, the total electronics market worldwide amounted to about $2 trillion.2 The technology of information and image processing has become the lifeblood of postmodern society. At an ever-increasing rate, the design, development, and manufacturing of key components of the digital age—a direct outgrowth of infrastructure totally dominated by the United States after World War II—are shifting to Asia to the great detriment of U.S. competitiveness.


American technological expertise was not, for the most part, stolen; it was given away. The United States sold or licensed the technologies. It sold or outsourced infrastructure that would become necessary to maintain a competitive position in related businesses. In the wake of myopic opportunism, the once dominant American enterprise no longer functions adequately. Attempts to justify this situation in the context of U.S. competitiveness ride on the expectation that the United States will be able to purchase products that are much cheaper, more innovative, and more reliable than could be made in America.


Why should America care about this trend? Haven’t the American consumer and economy benefited from it? The answer is that the benefit was temporary and is beginning to run out. Now that the United States has been operating this way for nearly forty years, the problem is becoming too widespread and is accelerating. It was one thing when America was simply outsourcing certain manufacturing operations; now it is literally exiting critical businesses. These product and market losses are fundamental to basic image and data processing, storage, and communication in a digital world, and as such, they impact every last industry on Earth. Any waning of American expertise in information and image processing relative to other nations will have a negative effect on the ability of the United States to be competitive in many industries, but primarily those that are laden with electronic content, such as networking and telecommunications, automobiles, aircraft, biotech, defense, pharmaceuticals, films, and publishing.


In large part because of early losses in consumer electronics, the United States is suffering from a competitive disadvantage in the automotive industry and losing ground in semiconductor fabrication. Electronics technology is increasingly used in support of service industries, including finance, accounting, inventory control, distribution, medical care, education, research, and the legal profession. In short, no industry is left untouched by electronics.


The United States is rapidly and unwittingly losing its competitive position in the world of information and image processing. What once was total domination of world computer markets is no more. IBM sold its entire PC business to Lenovo in China. Related areas in image processing, such as displays, recorders, cameras, and cell phones, which in one form or another affect the entire U.S. communications industry, are being usurped by Asia. Software, which is enabled by these electronic platforms, will ultimately be at risk as well.


The most strategic piece of equipment used in the manufacturing of semiconductors is called the stepper, which imprints the digital circuit patterns on a chip. Having once made half the world’s steppers (scanners), America now produces almost none. Approximately 90 percent of new and technologically advanced semiconductor plants are now being built offshore, most of them in Asia.3 Information and image processing is utterly dependent on the semiconductor industry. If this drain continues much longer, America’s competitiveness in the global community will be extremely difficult to rebuild.


There is another dimension. The digital age enables products to evolve rapidly in ways that are difficult to predict. Consider the convergence of cell phones, computers, cameras, and television. As we participate less and less in the design and manufacture of these products and the vertical integration of their related components, old-line producers that depended on one market—personal computers, for example—are being forced to compete in markets where America’s position is weak at best and lacks the critical infrastructure to maintain its competitive edge.


Intel is beginning to alter its strategic positioning as the personal computer gives ground to competing wireless devices that result from a combination of notebooks, cell phones, cameras, new processors and memory devices, and vast changes in display technology largely manufactured in Asia. In this new environment Microsoft cannot count on being the operating system of choice as it begins to compete in earnest with new operating systems developed for cell phones and other portable wireless devices. Kodak’s film business is rapidly losing ground as digital cameras made in Asia take over. Polaroid went bankrupt. RCA is gone, along with every other American television manufacturer. Studies suggest that technology related to information processing, storage, and analysis related to defense may well be at risk for lack of domestic supply of critical items.


Why is it so vital for the United States to stay in the design and production of electronic products and systems including consumer electronics, displays, and semiconductors? The creation of digital information—for example, software development—is of no value without a platform to enable its use, such as a semiconductor, or an end product like a cell phone, television set, or computer. To get maximum benefit from its own advancements in designs that utilize digital information, America must at least produce those components that enable the use of that information. And considering that the ultimate benefit will show up in the final product that embodies those improvements, the United States should be in the business of producing those products as well. If not, the design expertise will leave the United States and congregate where the demand resides.


Set aside for the moment the fact that the design and manufacture of products associated with the storage, processing, and distribution of digital information maximally affect the development of intellectual property, which in turn contributes to further improvements; or the fact that losing positions in these markets reduces the demand for R&D and an environment that supports creativity and innovation; or the fact that if the engineering and professional careers associated with these products are in less demand, the brightest will go elsewhere. The fundamental fact is that information technology and its resulting products are prerequisites for America’s competitive industrial base. Lacking those prerequisites, the United States will be forced to depend on its competition for much of the strategic infrastructure essential for advancement in information technology. If that support is denied, America suffers. If the cost of the competitor’s product and services goes up, America suffers. If the United States has to borrow because it doesn’t produce its fair share and no one wants dollars relative to other currencies, prices go up even further, and America suffers. Then you get stagflation. Stagflation is the worst of all worlds because prices go up, the economy deteriorates, employment drops, and the nation’s standard of living enters into a period of protracted decline. Under these circumstances the ability of America to control its economic and political future will certainly be diminished as U.S. economic power quietly passes to those who produce and own the resources America needs most.






PANDERING TO SHAREHOLDERS


In November 1970, Ampex Corporation introduced the VCR to the world. Based upon Ampex’s proprietary technological expertise, the VCR had a profound effect on audiovisual communications. It became the most successful consumer electronics product in terms of gross revenues ever introduced up to that time. It was called “IC Hog” because it used more integrated circuits (semiconductor devices) than any product of its day. The fundamental driving force behind the development of image processing, television, displays, and microelectronics, the VCR helped make Japan the second-largest national economic power in the world. Learning to mass-produce the various components of the VCR helped create a whole new concept of robotics and automation in manufacturing. It was one of the preeminent factors in the development of digital cameras. Prerecorded tapes not only became the largest market for Hollywood movies but also exposed Eastern Bloc countries to the free-world standard of living, ultimately contributing to the destruction of the Berlin wall.


What the VCR wasn’t was “made in America.” The product was dropped by American industry and fervently appropriated by Japan. This was a major turning point in American international competitiveness. The full effect of this loss has not yet been felt but is becoming a major problem, affecting America’s industrial base across the board. It is now nearly forty years later, and the United States has done little to recover its position. On the contrary, the U.S. industrial base has continued to decline along with its ability to create and innovate.


The following news release from the Associated Press in November 1988 illustrates the mind-set of the time:




Glenview, Ill. (AP) A battle over America’s industrial future is being fought in this Chicago suburb, where the nation’s last major manufacturer of televisions is under siege from Wall Street. The struggle for Zenith Electronics Corp. is being watched closely by Washington, Silicon Valley, and foreign capitals because of what it could mean for the future of the United States in high technology. Two New Yorkers who ordinarily specialize in stock market speculation are asking Zenith shareholders to decide by Dec. 4 whether to dump the company’s chief executive from the board of directors and install them. The Wall Street arbitragers say they want to get rid of Zenith’s money-losing television business.4







As it turned out, Zenith was one of the participating companies that helped establish the standards for high-definition television in the United States, contributing significant technology for the potential development of the industry. But when those major contributions were brought to fruition and HDTV and the digital revolution became a reality, Zenith as an American company was gone; it had been sold to LG Electronics of Korea in 1996 for a fraction of what it now costs to build a single display manufacturing facility. Today no television sets are made in America.


The Associated Press story made some other interesting points. Zenith, it said, was the “world’s 13th largest color TV maker, tied with a Finnish company called Nokia Corporation.” It also noted that “for an outsider, jumping into the TV business would be like trying to hop onto a speeding train,” which is “why giants such as IBM have not started making TVs in spite of their public statements about the importance of a U.S. presence in the industry.” And commenting on another U.S. company attempting to fund such an endeavor as television manufacturing, Stephen Balog of Shearson Lehman Hutton said it all: “For the good of the country, yes. For the good of their shareholders, no. The stock would go straight down.”


But there is another side to the same story. In a brief history of the company, Nokia noted that the evolution of its consumer products, including computers, TVs, and radios, was a long and winding road that proved to be very expensive. But the electronics industry, it added, “paved the way for the telecommunications business.” Largely because of Nokia’s success in cell phones, its market capitalization was $140 billion in January 2008. In that same month, the market capitalization of Motorola, formerly the world’s number-two supplier of cell phones—a company that had cut its teeth on wireless communications and until recently was one of Nokia’s most formidable competitors—was only $23 billion.5


The events surrounding Zenith’s and Motorola’s lack of competitive strength mirrored much of what has happened to America’s competitive position during this period. In 1974, long before Zenith went out of the television business, Motorola sold its Quasar television operations to Matsushita of Japan.


Partly in support of its communications and television business, Motorola had made significant investments in semiconductor manufacturing. By 1989 it had become the fourth-largest semiconductor manufacturer in the world. But in 1999, wanting to reduce its holdings in its highly cyclical and capital-intensive semiconductor operations, Motorola spun out its semiconductor components group in a management buyout, largely funded by the Texas Pacific Group, a private equity firm. As a result, ON Semiconductor began operations as a leading manufacturer of analog and standard and logic components. Then in 2003 Motorola decided to separate itself from the remainder of its semiconductor operations. It established Freescale Semiconductor, which became a public company in 2004. Two years later, Freescale was purchased by a private equity group. Many of the fabrication facilities for Freescale’s newly established semiconductor operations are now owned and operated by Asian foundries.


Finally, in the first quarter of 2008, after experiencing turmoil and setbacks in its cellular phone business, coupled with intense pressure from investors looking for better returns, Motorola indicated its intent to sell those operations, exactly thirty-five years after Martin Cooper, manager of Motorola’s communication systems divisions and inventor of the cell phone, placed the first-ever cellular telephone call.


For years both Zenith and Motorola had felt pressure from investors to generate acceptable margins in businesses that were considered problematic in America. Consumer electronics, displays, and semiconductor manufacturing had developed the reputation of commodity industries with inherently low margins and manufacturing capital investment requirements that were not conducive to satisfactory financial returns. So when U.S. companies reached the conclusion that they should divest themselves of activities in these areas, few other American companies were interested in entering the field. In the main, Asian companies developing infrastructure in these industries were there to pick up the slack. In the case of some products, such as semiconductors, they were interested in the manufacturing side of the business. In others, including consumer electronics and displays, they wanted the entire enterprise.






GM NEVER HAD A CHANCE


In “The Seamless Product,” a 1991 article for Automobile magazine, I attempted to predict what I thought would be a major problem for the automobile business in the next few years.




A seamless product is one so well integrated that you can’t discern its beginning, middle, or end; the user and the product become one. The seamless automobile is not yet real, but Japan is hard at work to make it so. In the fall of 1989, an ad for Matsushita Corporation, a major Japanese supplier of consumer electronics, ran in Fortune magazine, presenting an exciting view of the future. “Put eyes in the back of your head, a navigation system in front of your nose, a telephone and a fax in the middle of everything.” The ad listed a myriad such products that would be part of the future car.6





Matsushita was not an automobile company; it was one of several major consumer electronic companies located in Japan. Nothing like Matsushita existed in the United States. Most people would know it by its brand name, Panasonic. “There is no question,” I concluded, “that seamless products will attract and satisfy consumers, but that could turn out to be a nightmare for the U.S. automobile industry, because today American industry simply can’t provide Detroit with the necessary resources. And if America can’t support its automakers, there are other industrious nations poised to take up the slack.”


In September 2006, the Wall Street Journal put it this way: “Toyota Motor Corp. has a message for its struggling rivals in Detroit: We will bury you.”7 The comment was prompted by Toyota’s sophisticated array of sonar distance-finding devices linked with the navigation system to provide virtually unassisted parking of a vehicle, climate control systems linked to sensors that detect when an occupant is overheating, and the robotic capability within the factory that can provide, among other things, an automotive finish substantially better than that available on American vehicles. This has nothing to do with price and everything to do with the rapid integration of the technological system called an automobile.


In 1981 the American automobile industry was beginning to wake up to the fact that Japan was challenging their dominance. Roger Smith, the new chair and CEO of General Motors, had a “consuming vision” of what GM had to achieve to compete. He was prescient in seeing that the car would become an “electromechanical system including onboard computers and electronic circuitry that would become as important as the actual engine.”8 He wanted a fully automated factory, similar to those operating in Japan. These “lights out” facilities (so called because of the limited lighting required by the few operating personnel) were common in the semiconductor industry and in certain consumer electronic fabrication facilities. He wanted to “block the Japanese from using their superiority in microelectronics to dominate the car market as they had the consumer electronics market.”


Over the next ten years, GM spent $90 billion in an attempt to reinvent itself.9 The effort was a total failure. In a 1986 management conference report, Executive Vice President of Finance F. Alan Smith pointed out that GM projected to spend $34.7 billion between 1986 and 1989.10 That sum, he argued, was equal to the market capitalization of Nissan and Toyota combined. Theoretically, GM could buy out both companies, increasing its worldwide market share to 40 percent. What could an additional $34 billion investment give General Motors that would be worth that kind of sales increase? In any case, GM spent the money.


In January 2008, the combined market capitalization of Ford and General Motors was approximately $30 billion, one-sixth that of Toyota alone, which had a market capitalization approximating $165 billion. Toyota surpassed Ford in 2007 and General Motors in 2008, becoming the largest automobile company in the world in terms of sales. Chrysler, the other member of America’s original big three automakers, was long ago sold to Daimler-Benz and then sold again to Cerberus, an American private equity firm, for just over $7 billion.


As several articles on GM pointed out, the company made many mistakes in strategy and management. But there is another factor that is little discussed. In many ways the cards were stacked against GM. The industrial alliances that form an integrated web of cooperation and support in Japan do not exist in the United States. America has become so opportunistic that there is no real strategic understanding of the relationship between products and markets, the need and the investment required to build market share, and the kind of infrastructure necessary to be competitive as a nation in a global economic community. There is no Matsushita in America that can integrate its expertise in an automotive infrastructure guided by GM. There is one in Japan, and Toyota and other Japanese automobile companies are the beneficiaries. The level of investment in time, money, technology, and equipment necessary to achieve what Roger Smith had in mind was billions and years more than was available to GM even as it represented the largest corporation in America. What GM was trying to do on its own was what Japan was doing as a nation. GM never had a chance.


In the late 1990s I spoke with a member of a Ford engineering team assigned to analyze a disassembled Lexus. She explained the team’s concern when they compared the Lexus to a similar American vehicle. The Lexus, she said, was a totally integrated system. The information systems, engine, brakes, and control mechanisms were designed to make the passenger and the vehicle a complete operating unit, and they were seamless. Ford’s vendor relationships were built largely on price and performance, while the Lexus reflected an integrated team organized as a virtual company—one expected to remain intact over the long term, with shared responsibility for the success of the final product.


If the United States continues to abandon the design and manufacture of products related to digital information technology, as it has over the past thirty-six years, its economy and way of life could ultimately face a very serious problem. This is not just because America faces global competition but because, as GM and Ford are finding out, it is losing the national resources necessary to give its best a fighting chance. The competition is usurping critical infrastructure of related technologies and products. It has taken nearly forty years to arrive at this point. But with the transferability between products of both digital technology and functionality, the pace of convergence is speeding up. Another fifteen to twenty years like this and the U.S. can bid its present way of life good-bye.






THE PRINCIPLES OF COMPETITION IN A TECHNOLOGICAL WORLD


In 1968 I presented the CEO of Ampex Corporation with the initial product plan for the VCR. As a result of my experience with the VCR, I was asked in 1985 to make a presentation to the American Electronics Association. I felt then, as I do now, that the complete abdication of that product and related markets to Japan was a serious blow to American competitiveness. I was later asked to give a similar talk to Sematech, a recently established organization of major American manufacturers of semiconductor devices in cooperation with the U.S. government. The purpose of Sematech was to reinvigorate America’s competitive stance in the global community, particularly as it related to the semiconductor industry. I testified on the same subject before the Senate Banking Committee in conjunction with Don Petersen, retiring chair of Ford Motor Company, and Henry Shacht, CEO of Cummins Engine. I am convinced that competitiveness follows a systematic pattern. It is subject to laws every bit as much as is economics or, for that matter, physics.


In 1991, the Economic Strategy Institute, under the guidance of Clyde Prestowitz, published my testimony, including those laws, or principles, of competitiveness. If these principles are understood, a nation can devise a strategy to remain viable as a globally competitive economy. When they are violated, as they have been by the United States for nearly forty years, the nation is likely to experience a decline in its political and economic power and standard of living, particularly when the competition understands the rules of the game.


The ten principles listed below are expanded on in individual chapters:





(1) As end-use products, markets, and related technologies evolve, they become increasingly interrelated, interdependent, and integrated. They support one another as individual components of a system, often becoming integrated, as in the semiconductor business, when individual components become a complete system on a chip, or in consumer electronics, when a video recorder, camera, and cell phone become a single unit. This convergence  leads to rapid and often unexpected innovation of additional products and technologies as well as an exponential increase in competitive advantage. Increasing the compactness, reliability, and capabilities of VCRs, video cameras, displays, and computers led to the complexity and versatility of today’s digital cameras, HDTV, broadband telecommunications, and multifaceted cell phones. These convergent industrial infrastructures in turn integrate into the larger competitive infrastructure of the nation.


(2) Growth of products and markets is always evolutionary, never revolutionary.  The idea that a company or economy can innovatively leapfrog the competition without the requisite base infrastructure is unrealistic. Imagine the internet developing in the United States without the hundreds of billions of dollars invested in telecommunications equipment and transmission lines. Yet to anyone missing the importance of that telecommunications infrastructure, the internet explosion looks like a revolutionary leap. Over time, products converge in ways no one expects, and seemingly overnight you have a new product, a new market, even a new industry. But the belief that these things grew out of thin air—or somehow mark a “revolutionary” step forward—is an illusion. The importance of this point for America lies in the time and cost needed to develop this infrastructure of products, markets, and related technologies and the resultant power of their convergence. When that underlying network of relationships is lost, more often than not the game is over. Without that underlying network, it’s difficult to recognize existing opportunities, let alone take advantage of them.


(3) As the cost of building an infrastructure rises exponentially, the price of reentry to those who have lost that infrastructure becomes overwhelming.  Since 1970 the cost of building a semiconductor plant has risen from $10 million to $5 billion.11 In the 1970s, manufacturing facilities to build displays in the United States cost $2 to $3 million. Today, factories that manufacture only the panels for flat panel displays cost $3 billion or more each, and there are no display manufacturers of significance left in America.12 To regain lost technological infrastructure, when the current infrastructure has deteriorated to the point that it no longer provides an adequate basis for national competitiveness in that field, is extremely difficult and expensive. The one historical exception, the conversion to a wartime economy at the onset of World War II, suggests the level of economic sacrifice and discipline that may be required. And even that conversion was built on a formidable manufacturing base.


(4) The nation’s political and economic strategy is primary in establishing its educational agenda. The educational agenda seldom establishes the nation’s political and economic strategy. The quality and effectiveness of the educational system in the United States are largely dependent upon the development of a domestic, globally competitive, strategic infrastructure of products and markets—not the other way around. When you lose an industry, the demand for people with skills important to that industry evaporates. It’s hard to persuade someone to pursue study in a field in which neither the industry nor the nation sees any future.


(5) Certain technologies, products, and markets are strategic to a nation’s industrial base and ability to compete. What these are depends on the political, economic, and military objectives of the country and on what resources are available. It is hard, for example, to imagine America succeeding in its geopolitical goals without a competitive semiconductor and display industry. The future of almost every other industry and market is influenced by these two areas.


(6) Weakness in one sector may cause weakness in dependent sectors.  Abandoning positions in strategic products and markets may affect the long-term viability of dependent product and market infrastructure and thus a nation’s ability to remain competitive. For example, since displays are a focal point for the dissemination of information in the digital world and no display manufacturers of note remain in the United States, American companies that require displays as a critical component in their product are at a disadvantage to competitors who have closer relationships with display manufacturers in their own country or who build both the display and other critical components.


(7) A substantial loss of strategic infrastructure will ultimately impair a nation’s ability to develop meaningful economic and political relationships with other nations. When a nation loses its infrastructure of strategic products and markets, its competitiveness in those and related markets is impaired. Its remaining products and services become less competitive and thus less valuable as tools for economic and political negotiation and partnership.


(8) Significant losses in the infrastructure of strategic technologies, products, and markets reduce a nation’s ability to influence its economic and political destiny. Flying from San Francisco to Hawaii is the longest over the water flight in the world without a safe landing spot between. There is a point of no return past which, if a problem occurs, the pilot has no choice but to continue the flight and hope to land safely. A nation’s loss of economic power to negotiate can reach a similar point. Lacking the resources to further its cause, and thus at the mercy of the competition, it is forced to stay the course and above all conserve what resources it has left. At this point the weaker nation takes what it can get, often with severe strain to political relationships. As the limited strategic resources of a nation are reduced, its ability to produce the competitive products and services required to maintain a reasonable balance of trade disappears, and the value of its currency drops. In extreme circumstances, the dependence of the weaker economy on the stronger can result in severe instability as the weaker nation surrenders much of its political and economic control.


(9) If the nation as a whole is not competitive, it is difficult for any business or industry within that nation to remain competitive. If the competition values market share over margin, and you have to fight your own system to win—pressured, for example, to show quarterly profits—chances are that you will ultimately lose. The long-term determinations of management as to what it takes to remain competitive must be supported by investor expectations. For a business to remain viable in a globally competitive market, employees, management, investors, and the country need to be on the same team.


(10) To be competitive, a nation must have a national strategy for competitiveness.  There must be a plan in place—supported by laws, policies, and procedures—to leverage the nation’s economic and political resources to its advantage throughout the world. In a globally competitive economic environment, the interests of businesses and other factions within the country diverge widely from each other and are not always in line with the nation’s long-term interests. Thus, in matters of strategic importance, political and economic decisions at the highest levels are necessary to encourage competitive practices that serve the long-term interests of the country. Lack of a strategy is also a strategy—but one doomed to failure. America’s leaders should understand the importance of long-term strategy over short-term opportunism.


America’s concern over the rising competitiveness of other nations is in the end a concern about the decline of its own ability to compete. To focus on China, India, or any other nation as if it were somehow the cause of these problems is a great mistake. Japan developed a strategy based on a clear understanding of the canons of competition. If Japan could do it, so can China, India, Korea, Taiwan, or, for that matter, the European Union. For many reasons, America either doesn’t understand the principles or feels that they don’t apply. As a result, the United States has no cohesive strategy, and its competitive decline continues. Meanwhile, as America continues to consume billions more than it produces and the rest of the world produces billions more than it consumes, the global economy teeters on a precarious balance.


To grasp the principles of competition is to know that a reversal of America’s competitive decline is undeniably possible but may require a long period of time and a radical change in the thinking of not only government and business but every American citizen. It will not happen overnight, but America has the will and strength of character to persist and succeed. The ethics, transparency, and stability of its economic system are the envy of the world. Reflecting its Enlightenment roots, America’s political system is fundamentally rational, balanced, and just. As an open society and the largest free nation on Earth, the United States is truly the land of opportunity, but there is a difference between opportunity and opportunism. The greatest achievements in our history—whether building industries or winning wars—have always demanded time, extraordinary effort, and, most important, a well-conceived strategy when the outcome was uncertain.


The ten principles listed above, the DNA of competition, are in a specific order. Each principle is the foundation for the next. If one understands the principles, a national strategy and the policies to implement it can be formulated, and the nation can succeed. America’s desire to play a major role in bringing peace, freedom, and prosperity to the world requires a grand strategy emanating from the office of the president, supported by Congress, and understood and accepted by the public. This is not a small task. But neither is it a small problem. The substance of the principles is simple to state but difficult to execute. The United States must determine what technologies, products, and markets are strategic to the nation and its aspirations. Where it is a player, it must stay in the game. To leave the field and then try to return are extremely difficult and very expensive. And where the United States is not a player in a strategic market, it must reenter the game and stay there. There are many ways to accomplish this, but the important thing is to fully understand the logic behind the principles. To see the logic is to grasp the problem; and understanding the problem is 90 percent of the solution.


In the end, the competitive problems of America are not based upon the low-cost labor of other nations. The cost of labor is relative. There will always be someplace cheaper. What is important is the degree to which Americans participate in markets that count and that can differentiate their products—not just by price, which can be altered at the stroke of a pen, but by technical superiority. This differentiation only comes from massive investment in research, development, and manufacturing technology, including capital equipment, not only to develop new products but to enhance the competitiveness of existing products and markets. The nation’s manufacturing base provides a foundation for innovation, imagination, and creativity that can be achieved in no other way.


Globalization should not be considered a zero-sum game. The economics of global competition should ultimately lead to winners, not losers, as innovation resulting from the acceleration of convergence, infrastructure, and investment forces economies to expand and cooperate. The competitive issues faced by the United States can be expressed in one thought: as a nation, the United States does not have a viable competitive strategy; its most successful competitors do. America’s dominant political, military, and economic world leadership is not guaranteed—to the contrary, it is at risk. There is no inherent condition or endowment ensuring that America’s standard of living will remain the same, let alone improve. To compete globally, America must have an economic strategy. The best and the brightest know one thing: strategy is everything.
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