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In memory of our colleague Michael L. Dertouzos
1936–2001

His leadership in Made in America continues to bear fruit.
His vision of technology joined to social well-being 
continues to inspire.

Acknowledgments
How We Compete draws on research that thirteen of us at the Industrial Performance Center at MIT carried out in 1999–2004. Thirteen names cannot fit on a book cover, but we are together the authors of these ideas and conclusions. At the end, though, one of us had the task of converting the research and the insights we had accumulated over the life of the project into this book, and I am responsible for it, as well as for any mistakes. Along the way, many others were generous colleagues on our five-year journey into the global economy. In addition to those MIT students listed as team members, we also benefited from the help of Thomas Becker, Shiri Breznitz, Zachary Cahn, Jean Charroin, John-Paul Ferguson, Brian Hanson, Llewelyn Hughes, and Georgeta Vidican. Brad Buschur’s ingenuity and intelligence as a research assistant demonstrated that almost any fact worth knowing can be extracted from the Web. Through good times and bad, Anita Kafka shepherded the researchers, their declining resources, and their rising mountain of data. This was the dream team.
We thank MIT colleagues Frank Levy, Richard Locke, and Michael Piore for help throughout the study. No act of kindness matters more to a writer than a friendly reader’s detailed, idea-by-idea critique. For this, I am grateful to Arnaldo Camuffo (University of Padova), Peter Gourevitch (University of California, San Diego), and Richard Samuels (MIT), who offered penetrating suggestions and encouragement. The team is indebted to colleagues outside the United States for much we have learned in collaborative projects running in parallel with the Globalization Study: to Volker Wittke, Uli Voskamp, and Michael Faust at the Soziologisches Forschungsinstitut (SOFI) in Goettingen, Germany, with whom we are collaborating in joint research supported by the Volkswagen Foundation; to Jun Kurihara, Kennedy School, Harvard University, for research supported by the Fujitsu Research Institute; to Christel Lane, Simon Learmount, and Jocelyn Probert at the University of Cambridge, in joint research supported by the Cambridge-MIT Institute (CMI); and to Zhao Chunjun, dean of the School of Economics and Management, Tsinghua University, Beijing, People’s Republic of China, who introduced us to the dynamic Chinese companies in Zhejiang Province. In addition to the institutions that backed the international collaborations, the Alfred P. Sloan Foundation, the Taiwan Ministry of Economic Affairs, and the Chinese National Federation of Industries (Taiwan) were generous funders of the Industrial Performance Center Globalization Study. 
Finally, the book owes everything to the hundreds of busy executives who agreed to interviews that took hours of their time. Some—like John Glidden at L. W. Packard and Chikara Hayashi at Ulvac—met with us repeatedly over the years of the research. They showed us their factories, introduced us to their managers and suppliers, and patiently walked us through the details of the thousands of day-to-day decisions that add up to a strategy for globalization. When I asked for permission to name names and use direct quotes, most of them saw why an unvarnished account that describes failures as well as successes is useful—and they agreed. 
This report on globalization in the trenches is itself a product of the very same processes it studies. The manuscript was acquired by Roger Scholl, editorial director of Currency Doubleday, an imprint within an American division of Random House, located in New York City, and owned by Bertelsmann, whose headquarters are in Guetersloh, Germany. Sarah Rainone of Currency Doubleday edited the manuscript, which was then contracted out to Chris Fortunato of Fortunato Book Packaging (Pearl River, New York), who was responsible for coordinating the design, copyediting, typesetting, proofreading, and indexing. Tina Henderson of Metairie, Louisiana, was the designer and compositor of the book. The book was copyedited by Peter Grennen, who lives in Bow, New Hampshire, and the index was created by Charlee Trantino, who lives in Harvey’s Lake, Pennsylvania. The text was printed and bound by Berryville Graphics in Berryville, Virginia; the book’s jacket was designed by Michael Windsor of Doubleday, and printed by Coral Graphics of Hicksville, New York. Prior to its delivery to booksellers throughout the United States, the book will be stored in the Random House Warehouse in Westminster, Maryland. But I cannot tell who sold you the book. Let me know—so we can reconstruct the last link in the value chain that stretched from the glimmer in the mind of MIT researchers into your hands: 
http://www.howwecompete.com. You will also find more facts and figures about the Globalization Study on this Web site, along with working papers from the project and information about the ongoing research.

A Reader’s Guide to a Few Unfamiliar Terms
CM: contract manufacturer; a company (like an ODM or OEM or EMS, see below definitions) that manufactures on order for a lead or brand firm but has no brands of its own. 
EMS: electronics manufacturing services contract manufacturers.
DRAM: semiconductor memory. Dynamic random access memory.
Fab: short for fabrication factory; a silicon-wafer-manufacturing plant that makes semiconductor chips out of raw silicon wafers.
Global supplier: large specialist contract manufacturer—for example, Flextronics.
IC: integrated circuit. An electronic circuit containing various electronic devices such as transistors, resistors, and capacitors fabricated on a single semiconductor substrate. They are often called chips. Printed circuit boards (PCBs) are generally made of layers of epoxy (not silicon) with metal wires embedded to create circuits. So they are “circuit boards” but not ICs. ICs and other chips are mounted on PCBs.
IDM: integrated device manufacturer; companies that make integrated circuits—for example, Intel.
Manufacturer: in most industries, the company that does physical production of goods. In apparel, though, manufacturer has come to mean the company that designs and markets clothes—frequently also the owner of a brand, and sometimes the owner of the goods being processed (fabric, trim).
Maquiladora: companies in Mexico that process or assemble inputs shipped from the United States (usually) and exported (usually) to the United States.
MNC: multinational corporation; one that owns and operates facilities in more than one country.
Modularity: a term used here to describe the technological and organizational possibilities for breaking apart a production system that might once have been contained within a vertically integrated company and having independent companies carry out these functions. 
ODM: original design manufacturer; a company that does designs and manufacturing for brand-name firms. An ODM does not have its own brand. The ODMs are doing more and more design (in contrast to the OEMs).
OEM: original equipment manufacturer; a company that makes products on order or for sale to brand-name firms. An OEM does not have its own brand or develop new designs. OEMs are also called contract manufacturers.
PC: personal computer.
Pure play: a business carrying out one function with no brand name. It’s used mainly to describe pure-play semiconductor foundries, which make silicon chips for multiple customers but do not design the chips or make products using them.
Vertical integration: a vertically integrated company is one that brings together under its ownership and management a wide range of different functions, such as the idea for a product, design, development, manufacturing, distribution, sales, and after-sales services—for example, Samsung. 

PART ONE
                                
A World of Opportunity
and Danger


CHAPTER 1
                                
Who’s Afraid of
Globalization?
Globalization means a world of opportunity and a world of danger. We rush to Wal-Mart for the basics, but we know that many of them are made in China or some other low-wage country. We want low prices at Best Buy and Circuit City on digital cameras and flat-panel TVs, but we fear that our good fortune as consumers costs jobs at home. We like to be able to place orders on the telephone twenty-four hours a day, but when we hear strange accents on the other end of the line, we wonder where on earth the operator sits. We realize when we think about it that the rise out of poverty of more than 2 billion Chinese and Indians must be good for the world; we question whether it’s good for us. We celebrate the fact that American success is built on innovation and rising productivity, but we wonder whether the new technologies and products will create enough jobs and if our children will live as well as we do. Surveys in the United States and Europe find very mixed opinions about globalization, often reflecting these conflicting feelings within individuals themselves, rather than simply the rifts between supporters and opponents of globalization. A majority of Americans and Europeans think globalization raises their standard of living; a majority also believe that it is bad for employment and job security.1
For the questions about who wins and who loses in the new global economy and the uncertainties about whether the opportunities are worth the risks, there is no one right answer. People disagree about definitions of globalization, its causes, and its consequences. Many simply wonder whether any job in America is safe. By mid-2004, about 1,000 stories a month on outsourcing and offshoring were appearing in the U.S. print media, with such titles as “Is Your Job Going Abroad?”(Time, March 1, 2004), “Is Your Job Next?”(BusinessWeek, February 3, 2003), and “Is Your Job Coming to India? Get Used to It” (William Pesek Jr., 
Bloomberg.com, October 5, 2004).2 One consulting firm predicted in September 2003 that 1.4 million American jobs would move overseas over the next twelve years, and that the real wages of 80 percent of the population would fall.3 But a McKinsey study conducted a month earlier concluded that offshoring jobs was a “win-win” for both the United States and developing countries like India, as many low-skilled jobs would move overseas, raising incomes there, and U.S. firms would become more productive and profitable and better able to expand higher value-added operations at home.4 Despite their optimism, however, McKinsey researchers did acknowledge that 55 percent of those reemployed after losing a job because of import competition or offshoring end up earning less than 85 percent of their old wages in the new job. Many take even bigger pay and benefit cuts. 
Other studies claim that outsourcing low-end jobs leads to more job creation at home. Matthew Slaughter, an economist at Dartmouth, analyzed government data on U.S. multinational corporations and found that for every job offshored, a company created almost two in the United States.5 Catherine Mann at The Brookings Institution showed that by lowering the cost of information hardware, production abroad has raised U.S. productivity and generated $230 billion of additional GDP between 1995 and 2002. Furthermore, an open economy in which U.S. companies can create jobs abroad is also one in which foreign companies can create jobs in the United States. Between 1986 and 2001, the number of jobs that foreign businesses established in the United States actually doubled, while the number that moved offshore grew only by 56 percent. The private services work (like legal services, programming, banking, and consulting) that the United States sells to foreigners exceeds by over $50 billion the services Americans buy from foreign companies.6 Similar findings are reported for Europe. Oxford University researchers found that while U.K. companies are buying more services from firms abroad, U.K. exports of business services have grown even faster.7 
Mainstream economists like Alan Greenspan, the chairman of the Federal Reserve Board, and N. Gregory Mankiw, former chairman of the Council of Economic Advisors, assure the public that outsourcing work raises productivity and the standard of living in the United States. Free trade, they argue, ultimately creates more and better jobs in the United States than it destroys. Historically, Mankiw explained, innovation has always generated good new employment opportunities: 
It is hard to predict what changes American ingenuity will bring to the U.S. economy. For example, over the past half century, new technology has led to great advances in farm productivity. As a result, the number of Americans working on farms has declined from almost 20 percent of the workforce in 1940 to about 2 percent today. In 1940, no one could have predicted that some of the grandchildren of farmers would become website designers and CAT scan operators. But they did, and at much higher wages and incomes.8 
The economists base their optimism about globalization and jobs on standard trade theories of comparative advantage. These theories predict that as developing countries with large populations move into activities that use a lot of unskilled and semiskilled labor, the United States and other advanced countries will gain advantage in activities requiring more intensive use of capital and well-educated workers. Some of these neoclassical economists now, however, are having second thoughts. Paul Samuelson, Nobel Prize-winning economist at MIT known for his contributions to modern trade theory, published an article in fall 2004 in which he shows how even skilled workers in the advanced countries could lose out as China upgrades its economy.9 Globalization should increase the world’s total income and its average standard of living, but there’s no reason to think that any particular country or region’s advances will outweigh its losses. As Samuelson points out, worldwide gains will only be “cold comfort” for losers.
Some think that in an open global economy, government can no longer regulate or buffer citizens against strong economic tides of change. In The Borderless World (1990), one of the first books on globalization, Kenichi Ohmae, a well-known management consultant, claimed that “[the global economy] is becoming so powerful that it has swallowed most consumers and corporations, made traditional national borders almost disappear, and pushed bureaucrats, politicians, and the military toward the status of declining industries.”10 Thomas Friedman, the New York Times op-ed writer, describes globalization as a race of Formula One cars.11 If you’re worried about drivers smashing into the walls, you can give them driving lessons and improve the skills of the ambulance technicians. But, says Friedman, you can’t put bales of straw around the walls of the racetrack to buffer the accidents without ruining the race. “If you don’t want to do all these things, then you should forget about Formula One racing and become a jogger. But be careful, because as a jogger in this world you will be run over by a Formula One Car.” 
Ohmae and Friedman are enthusiastic about globalization’s impact in shrinking the role of government in the economy, thereby allowing people to develop their talents without hindrance from the bureaucracy. Critics of globalization, though, see a world “running out of control toward some sort of abyss.”12 They regard the World Trade Organization, the International Monetary Fund, the World Bank, the G8 summits, and the Davos World Economic Forum as arms of multinational capitalism: institutions bound on destroying the safety nets that once cushioned economies, rather than organizations working to moderate and regulate the international system. Starting with the huge demonstrations against the World Trade Organization in Seattle in 1999, massive protests against globalization have been mounted at virtually every important international meeting. At Seattle, the “turtle and Teamster” alliance of environmentalists and union members showed the glimmerings of a new politics building on anxieties about the global economy. 
In countries around the world today, political movements are organizing around these issues. Politicians have climbed on the bandwagon, too. In the U.S. 2004 presidential election campaign, Democrats accused managers who offshore jobs of being “Benedict Arnold CEOs,” while Republicans claimed that savings from outsourcing created more jobs than were lost. But are the new jobs in the economy as good as the ones that are disappearing? The Democrats proposed to remove tax loopholes for companies who invest abroad. But are tax breaks really a major factor driving offshoring? To these and other basic questions about the impact of globalization, the politicians provided little in the way of convincing evidence to back up their positions.
The contradictory claims about globalization and its effects led a group of us who are researchers at the Industrial Performance Center (IPC) at the Massachusetts Institute of Technology to launch a systematic investigation into the large-scale changes in the international economy that have occurred over the past twenty years and their effects on the organization of economic life. Globalization may be the single most important change in our lifetime, yet virtually everything people think they know about its consequences comes either from opinions, anecdotes, or very general economic theories. Analyses based on hard evidence from the experience of societies dealing with these pressures are few and far between. While facts alone will not necessarily force anyone to reach one conclusion or another about the effects of globalization, they can provide an anchor and a point of reference in the hot debates being fought out everywhere from factory floors and corporate boardrooms to political campaigns. 
Every day, managers and workers grapple with the question of whether their companies and jobs can survive in the New Economy and what to do about it. They do what we all tend to do when we face new problems: reach into an old tool kit filled with explanations and beliefs from previous experiences and try to use them to understand the new situation.13 The concepts we have been using to decipher globalization are a jumble of old theories about cheap labor, competition, comparative advantage, convergence, and the inevitable triumph of the market. These ideas are all around us, and they seem to make sense. 
At the start of the research, though, our group was convinced that we needed to reconsider many of the standard ideas about globalization. Instead of beginning with general theories about trade and growth and looking for evidence to confirm or reject them, we began with a bottom-up analysis of the actual experiences of 500 companies in North America, Asia, and Europe as they responded to globalization. After observing a large number of different approaches and successful or failed outcomes, we became skeptical about the notion that globalization forces any one set of strategies or sets up an inevitable race to the bottom in wages, working conditions, and environmental standards. When we discovered that there were different solutions to the same economic challenges, and found that a number of these solutions are about equally likely to produce success in the marketplace, we realized we could no longer fall back on “globalization” as an all-purpose explanation for why a company chooses one strategy over another and for why it does or does not work. Dell, the American computer company that focuses its own organization on distribution and outsources all the manufacturing of components overseas, is a rapidly growing, profitable business—but so is Samsung, a vertically integrated electronics company that makes almost everything under its own roof. GM is struggling to survive in economies with high-wage labor; Toyota, which keeps much of its production at home or in other advanced countries, is thriving. Most American apparel retailers outsource all their production, but the fastest-growing retailer in rich countries is Zara, a Spanish company that makes more than half its clothing at home.
When we observed companies whose approaches to competing in the global economy succeeded in keeping good jobs in high-wage countries, we began to wonder what it would take for more companies in advanced industrial societies to follow their lead. In this book, I retrace the pathway of our team’s research: from an analysis of the big forces that have been changing the international economy over the past twenty years (in Parts One, Two, and Three); through an examination of the responses of many of the 500 companies we interviewed about their practices and strategies (in Parts Four and Five); to the lessons we’ve drawn about the wide range of choices available to businesses (Part Six).
A Short History of Globalization
Globalization is a word that has been used to describe, explain, and forecast just about every major change in society in the last few decades. To make this term a useful one, it needs to be pared down to the core idea, which is the emergence of a single world market for labor, capital, goods, and services. By globalization, I mean the changes in the international economy and in domestic economies that are moving toward creating one world market.14 If the world really had a single global market, wages for the same work would be the same around the earth; interest rates, allowing for different levels of risk, would be the same; and the price of a product or a service would be identical no matter where it was purchased. By any test that might be applied, however, the world is still far from such a situation, and likely such an endpoint will never be reached.15 A more concrete definition of globalization, then, is the acceleration of the processes in the international economy and in domestic economies that operate toward unifying world markets. 
This is not the first time that the world has seen borders between the major economies open up enough for the prices of labor and capital in poorer parts of the globe to put tremendous pressures on wages and interest rates in more prosperous countries. Between 1870 and 1914, levels of capital mobility, trade, and immigration among the countries of the North Atlantic region were by some measures even higher than those we experience today. These factors led to a narrowing of the gap between wages and prices in different countries.16 The major drivers of this “first globalization” were technological innovations, which drastically speeded up transportation and communication and reduced costs. At the time of the American Revolution, it took Benjamin Franklin forty-two days to travel to France. By 1912, he could have made the trip in five and a half days. In 1815, the English branch of the Rothschild bankers used carrier pigeons to learn the outcome of the Battle of Waterloo, an information coup that allowed them to earn a fortune on English markets. Before the laying of the transatlantic cable in the 1860s, stock market prices took three weeks to travel between London and New York City, but by 1914, telegraph and telephone linked the major financial centers of the world, making communication almost as fast as it is in our Internet Age. These advances rapidly reduced the spread in interest rates on the two sides of the Atlantic. Today, of course, satellites, the Internet, and broadband connections make information transfers and financial transactions virtually instantaneous.
The most dramatic effect of the new technologies in the nineteenth century was a massive wave of migration.17 Falling transportation prices and open frontiers made it possible for 55 million Europeans to move to the New World. Countries like Ireland and Sweden lost about 10 percent of their populations per decade in the half-century before World War I. The effect of the mass entry of these immigrants into the labor markets of the United States, Canada, and Australia was a fall in wages in these countries and rising wages in the places the migrants abandoned. The prices of commodities like wheat and steel began to converge in markets on both sides of the Atlantic. Wheat, for example, which had been 58 percent more expensive in Liverpool, England, than in Chicago in 1870, was only 16 percent higher by 1913, and the same narrowing occurred across a broad range of products.18
During the first globalization, as today, there was widespread fear that open borders and the “disappearance of distance” were putting jobs, wages, and the basic foundations of society into jeopardy. Even though there were very limited possibilities then of breaking up production and sending various parts of a product to be made in different countries, as offshoring makes possible today, the arrival of millions of immigrants hungry for work led to the lowering of wages. The result was a major backlash against immigration in the United States and laws that limited the numbers who could enter. And at the end of the nineteenth century, pressure grew to increase tariff barriers between industrial countries. All the same, levels of trade and investment across borders rose. As goods moved more rapidly and cheaply between Asia and the West, Westerners began to feel the first pangs of anxiety about bringing Chinese production into their markets. In a passage that could have been written today (assuming a greater effort at political correctness in ethnic labeling), a popular French economist, Edmond Théry, wrote in 1901:
Our only protection is distance, that is transportation costs, but we should not forget that under free trade electricity and steam power have almost eliminated these costs, especially for the Far East, with the Suez Canal, fast steamships, and freight competition. . . .
The yellow peril which threatens Europe can thus be defined as a violent break in the international equilibrium on which the social systems of the major industrial powers has been established, a break provoked by the sudden, abnormal, and unlimited competition of a vast new country [the Japanese in China].19
The generations of the first globalization believed that the changes in the international economy were irreversible. These assumptions were shattered by the outbreak of World War I. Practically overnight the walls went up around national territories, and trade, investment, and migration were drastically reduced. A British financial journalist wrote about the halt in trading: 
It came upon us like a thunderbolt from a clear sky. At the end of July, 1914, any citizen of London who was asked what a moratorium meant would probably have answered that there was not such a word. Possibly he might have said that it was a large extinct woolly beast with big tusks. If he was exceptionally well-informed in matters of finance he would have replied that it was some sort of device used in economically backward countries for blurring the distinction between meum and tuum. On the second of August we had a moratorium on bills of exchange. On the sixth of August we had a general moratorium. . . .
The machinery of credit broke down in both hemispheres, and London, as its centre, had to be given time to arrange matters under the new conditions. After all, you cannot have credit without civilization, and at the beginning of last August civilization went into the hands of a Receiver, the God of Battles, who will, in due course, bring forth his scheme of reconstruction. When the five chief nations of Europe turn their attention from production to destruction, it is idle to expect any system of credit to go unscathed. Credit depends on the assumption that goods produced will come to market and be sold and that securities that are based on the earning power of production will fetch a price on the exchanges of the world. War, on the smallest scale, weakens this assumption with respect to certain goods and certain securities; if its scale is big enough it makes the assumption so precarious that credit is shaken to its base.20
Even though the causes of the first globalization were rooted in new technologies that were not rolled back—no one returned to sailing ships or carrier pigeons—governments were still able to close the frontiers and rechannel economic flows within national boundaries. The walls did not come down again for seventy years. 
The high-growth economic miracles of Western Europe in the 1960s and East Asia in the 1970s and 1980s took place in an international economy still bristling with three barriers that limited trade: capital controls—the national rules about how money moves in and out of a country; tariffs—taxes on goods as they enter a country; and quotas—flat limits on the numbers of a particular product that can be imported. From the outbreak of World War I on through the 1930s, these obstacles to cross-border movements continued to gain strength, and they peaked around the time of the extremely restrictive Smoot-Hawley tariff law in 1930. Governments and public opinion eventually came to see this worldwide wave of protectionism as a major factor in the Great Depression and in spawning the social conflicts that produced fascism, Nazism, and war. After World War II, the tide of protectionism began to recede. The 1944 Bretton Woods conference, which brought the victorious Allies together to draw up rules for the postwar international system and eventually led to the establishment of the World Bank and the International Monetary Fund, launched a process of lowering border-level trade barriers. It was hardly a plan for a borderless world, however, since governments and leading economists, like John Maynard Keynes (U.K.) and Harry Dexter White (U.S.), the main authors of the Bretton Woods agreement, still supported letting each government regulate how capital entered or exited its country. 
It was not until the 1980s that the world economy returned to the same high levels of capital mobility, foreign direct investment, and trade of the first globalization. As for immigration, the doors that closed in 1914 have never fully reopened. Immigration remains highly controlled everywhere, and even with illegal entrants, the numbers of immigrants in Western nations are far lower than in the nineteenth century. While migration played a major role in globalization in the 1870-to-1914 period, in the twenty-first century—and this is one of the great differences from the past—the effects of globalization work mainly through changes in the organization and location of production, as Parts Two and Three describe.
Globalization today is the product of a series of political, economic, and technological shocks that came together and gathered momentum from the early 1980s, drastically altering the structure of production itself. When China began to open to the West in 1979, when the Berlin Wall fell in 1989, the mightiest political barriers to trade and capital mobility came toppling down. Part of the big push to open borders also came from political decisions by the United States and the other major world economic powers to liberalize capital markets and to remove obstacles to trade. Through successive rounds of trade negotiation carried out to implement the 1947 General Agreement on Tariffs and Trade, tariffs were lowered, quotas eliminated, and a host of nontariff obstructions to the entry of foreign goods and services dismantled. In the “Uruguay Round” negotiations (1986–1994), even deeper cuts were agreed upon, along with the 1994 decision to establish the World Trade Organization (WTO). Today floods of foreign direct investment, currency trading, and goods and services pour across national borders, and producers everywhere find themselves in global competition. 
Once again, communication and transportation technologies have lowered the cost of moving information, goods, and services across distance, thereby making it ever easier and faster to operate globally. Though geographic distance continues to matter in decisions about where to produce large, bulky, and heavy items like TVs and cars, the falling price of transportation means that producers are sending more and more by air. Dell notebook computers travel by air from Penang, Malaysia, to the United States; luxurious Tse cashmere sweaters are flown from Xinjiang, China, to high-end department stores in Europe and the United States. When we interviewed Bob Zane, the senior vice president of Liz Claiborne, one of the largest American clothing companies, in 2003, he predicted that within a few years, 30 percent of their items would be flown in from China.21 Software programming, call-center services, back-office operations, and medical transcription all move cheaply from contractors in India to Western customers because of innovation and falling costs in telecommunications. The capacity of fiber-optic lines to India has grown so rapidly that the 2004 cost of a telephone and data line under the Pacific that can transmit twelve voice calls at a time fell to one-quarter its cost two years earlier.22
Changes in the international financial economy have led to surges in investment abroad and rapid fluctuations in capital markets. The liberalization of national financial markets accelerated in the 1980s under pressure from the United States and from international monetary and trade organizations. This deregulation increased the fluidity and the volume of funds flowing between countries. As national controls over the movement of capital across borders disappeared, novel opportunities for both productive investment and speculation began to emerge. Large amounts of money could be transferred in and out of countries rapidly by a simple stroke on a computer keyboard of a hedge fund or a bond trader anywhere in the world. While this made capital easier to access around the world, it also generated a dangerous new volatility that national governments could do little to mitigate. Once deregulation had taken place, national governments found it difficult to protect their economies when their currencies came under attack, as they did in crises like those in Western Europe (1992), Mexico (1994), Asia (1997), Russia (1998), and Argentina (2002).23
Financial crises are certainly fueled by domestic weaknesses as well as by international openness. But these disasters are so contagious in open international markets that at times like the 1997 Asian financial crisis, even economies with solid foundations and deep reserves came under deadly attack. The boats that nearly capsized in 1997 were not all leaky ships with corrupt captains at the helm—the heavily indebted South Koreans and the crony capitalists of Indonesia and Thailand brought the well-managed economies of Hong Kong and Singapore into danger as well. 
For any company that operates across borders, the fragility of the international monetary regime translates into greater risks and higher cost of capital. This makes companies more reluctant to sink long-term and heavy investment in brick-and-mortar facilities, particularly in cyclical industries prone to oversupply, like semiconductors, where fabrication plants (“fabs”) cost around $3 billion to build. In such an environment, using outsourcing or contract manufacturing allows lead firms to reduce capital costs and risk. This has created opportunities for a vast new business of outsourcers and global suppliers who specialize in high-quality manufacturing and who thrive on managing risks by spreading the costs of their investments across a wide customer base. 
The processes of change involved in globalization put punishing pressures on firms to adapt but at the same time present great opportunities for expansion. The liberalization of trade opens new zones for investment and production, as an ever-wider array of goods and services can be made in low-wage markets and exported into the markets of advanced countries. Firms are beginning to use their production bases in developing countries not only to manufacture goods to export back into rich home markets, but also to reach customers in the developing-country markets. Consumers in China and Russia and other emerging economies who once were barricaded behind political iron curtains and trade barriers have now become potential customers for Western firms. 
The lure of 1.3 billion Chinese customers has a powerful appeal. A joke circulating in China has Procter & Gamble calculating its potential market as 2.6 billion armpits.24 But converting potential customers into actual customers turns out to be very difficult, especially when they are as poor as the inland Chinese. Coca-Cola, for example, has invested over a billion dollars in China and plans to blanket the country with its products. A survey carried out in Yunnan, a southwest rural province, however, found that a peasant’s spending on soft drinks and snacks is somewhere between 6 cents and 36 cents per year—yet one Coke alone costs 30 cents. Many of the investors who are pouring money into China seem to share the faith of that fictional Iowa farmer who resurrected the baseball stars of his dreams by carving a baseball diamond out of his cornfield, believing that if only you build it, they will come.25 In China, however, most of these fields of dreams have yet to yield any harvest. Over time, with rising incomes, the Chinese consumers will undoubtedly come. For the time being, however, the reality is that the United States is importing far more from China than it is selling. The U.S. trade deficit with China rose to about $162 billion in 2004.26
Globalization and Jobs
Over the past fifteen years, the economy and our concerns about it have changed dramatically. In the eighties, when Americans worried about the outside world, it was Japan and other countries with advanced economies, such as Germany, that seemed to pose the biggest threats.27 After all, the Japanese had gained a commanding position in high-technology industries like semiconductors; the top three chip producers (Toshiba, NEC, and Hitachi) selling to the market were all Japanese. As for consumer electronics, American firms had lost the market completely for some of the most successful new products, like VCRs, leaving the Japanese unchallenged. In automobiles, machine tools, textiles, and steel, as a result of a strong dollar and a U.S. manufacturing system that had failed to keep up with new consumer demands and with competition, European and Japanese manufacturers managed to capture large shares of the market previously dominated by Americans. These developments outside our borders seemed menacing for two reasons. First, the ability of the Europeans and the Japanese to develop high-quality, reasonably priced goods for a wide range of consumer markets led to a massive surge of imports into the United States. Assisted by high U.S. interest rates and a strong dollar, foreign companies made major inroads into U.S. markets in the 1980s. Predictably, the results were plant closings, job losses, and trade deficits, as the United States bought more than it sold abroad.
Our economic weaknesses seemed to spell trouble for our national security, as well. People claimed that the Japanese and Europeans were doing better than we were because they kept foreign competition out of their markets and did business with closed networks of customers and suppliers. Japanese and European companies cooperated in ways that many Americans perceived as cheating or barely disguised coercion and collusion. Tight links between banks and producers, exclusive relationships with customers, and cross-shareholding within big groups seemed to work well in Japan and some European countries, although they involved kinds of pressure and influence that in the United States would have fallen under the axe of antitrust law. Similarly, the preferences of these overseas consumers for goods made in their own country and their lack of interest in buying U.S. products were, many argued, the result of hidden protectionism aimed at keeping American goods out of these markets. If we in the West kept this open international economic system without insisting on a “level playing field,” we would end up, as defenders of high-tech industry said at the time, with Japanese selling us silicon chips and Americans selling potato chips to the Japanese.28 
No matter how much the U.S. food-processing industry might have insisted that making potato chips was a complex affair that required sophisticated capital equipment and skilled technicians, most Americans believed that any kind of international division of labor that moved information technology and electronics out of the United States was inherently dangerous. Since we thought then (and we still do) that innovation and commercialization in high-technology industries are the foundations not only of a high standard of living but also of our nation’s military capabilities, we feared that the rise of the Japanese economy spelled the decline of American power in the world. One leading political scientist, Samuel Huntington, even argued in 1991 that we needed to halt the Japanese from capturing a leading position in key industries or else see a shift in the world’s balance of power.29 In 1989, the U.S. government drew up a list including more than 200 features of Japan’s domestic economy and society—like keiretsu (Japanese conglomerate holding companies) and antisupermarket legislation—that supposedly provided Japanese business with unfair advantages. Trade negotiators threatened to block the entry of Japanese products into the United States if the Japanese did not alter their structures.
Today we are once again experiencing a time of great uncertainty and public anxiety about the fate of American workers faced with foreign competition and about the challenges to our economic preeminence in the global economy. Once again, we see the threats to our prosperity as located abroad, only now we are focusing not on Japan and Germany but on the rising capabilities of countries like China and India. Perhaps the most important of the changes under way as part of globalization is the emergence of some of the developing countries as major challengers of the advanced economies. The developing countries’ share in world merchandise trade rose to 31 percent of the total in 2004.30 In the past, poor countries exported agricultural commodities or natural resources; today, more than 70 percent of all developing-country merchandise exports are manufactured goods.31 
After Japan, the first of the big success stories from the developing countries were the “four little dragons”: South Korea, Taiwan, Hong Kong, and Singapore. Their rise took them from the edge of subsistence to the frontier of world technology. After World War II, Taiwan was a miserably poor agricultural society with a per capita income of $200 a year. Through the fifties and sixties, Taiwan developed light, labor-intensive industries and began exporting cheap consumer goods like toys, lighters, and plastics. Forty years later, as the result of a combination of education, investment, farsighted economic and industrial policies, prudent macroeconomic management, and a shift in the balance between public and private initiatives, Taiwan has emerged as a major world technology power.32 By 2001, Taiwanese companies were manufacturing 70 percent of the world’s motherboards, 55 percent of all laptops, 56 percent of liquid crystal display (LCD) monitors, and 51 percent of color display tube monitors.33 The standard of living of the population has risen dramatically from the postwar years to a per capita income in 2003 of $12,465. Hong Kong, Singapore, and South Korea experienced similar growth and improvements in the standard of living.
In a few sectors, like textile and apparel and electronic components, the triumphant ascent of the dragons had a major effect on jobs and companies in the West. But no matter how successful the four little dragons, they were, after all, little countries, with limited manpower and land, and therefore limited possibilities for overwhelming the established hierarchies of production in the world. The biggest changes in the global economy would come from the eighties on, when China, India, and the former Soviet Union opened their borders to exchanges and to the entry of foreign direct investment. Now countries with vast populations, large numbers of well-educated workers and engineers, and rising capabilities in mastering technology would become true competitors across the board of already established industries in Europe, America, and Japan. 
The deep reserves of unskilled and skilled labor of emerging economies have now become available for hire to producers from high-wage countries. Over the past twenty years, countries on the periphery of the advanced industrial world have educated large numbers of semiskilled and skilled workers, technicians, and engineers, making it possible to carry out sophisticated manufacturing processes like semiconductor fabrication just about anywhere. For example, two new semiconductor-fabrication plants (frequently called “fabs”), Semiconductor Manufacturing International Corporation (SMIC) and Grace, with near cutting-edge capabilities, were opened in China in 2001 by Taiwanese engineers operating with foreign capital and American and Japanese technology. 
Today, manufacturing and services can be handed off from Western countries to workers and technicians in India, China, Romania, and elsewhere with wages that may be as low as a tenth of the wage in the more advanced country. Europeans shift production from high-wage plants in Germany or France into low-cost sites in Romania, Hungary, or Poland and then reimport the goods made there back into the European Union without any tariff duties; Americans can do the same with goods that are processed in Mexico or in the Caribbean. Software and telecom companies with a scarcity of educated workers who will work for low wages at home can open facilities in places like Bangalore, India. The global market makes it possible for firms to access resources like manufacturing, a low-cost semiskilled workforce, skilled technicians, and innovation around the world and to incorporate them in the home company in new ways.34 
Is Any Job Safe?
Over the past three years, Americans have come to fear that no job in the United States is safe. More than two million jobs disappeared from the workforce between 2001 and 2004.35 By one calculation, a half-million of them were in high-tech industries like electronics, components, and telecoms.36 The layoff rate has risen, and while many of those who lose jobs get hired again fairly soon, two-thirds of the jobs they get pay less than the jobs they lost. This stands in contrast to experience in the past, when most laid-off workers could expect to be rehired for the same or higher wages—most recently, after the recession of the early nineties, when fewer than half the rehires were at lower wages. The loss of manufacturing jobs hits minority-group members especially hard, since for many of them, employment in manufacturing was a first step into the lower rungs of the middle class.37 
Many people, like a senior economist at J. P. Morgan Chase quoted in the New York Times, think that the growing frequency of layoffs and falling wages are “the echo of globalization.”38 If this is the case, the “jobless recovery” from the 2001 recession may be more than a passing phenomenon. Many believe that even if we maintain high levels of innovation in our own country, globalization will result in a downward slide of wages, social welfare, and environmental practices as competition forces companies and governments to align their standards with the lowest-cost producers. The outcome we most dread is convergence in a race to the bottom, with firms competing by seeking ever-cheaper labor, land, and capital, and societies competing by deregulating and shrinking social benefits. 
There are stories our team heard in our interviews that show these fears are not unfounded. Consider L. W. Packard, one of the firms we visited in October 2002. We had first interviewed John Glidden, the president and owner of the Ashland, New Hampshire, firm that spins yarns and weaves fabrics of cashmere, alpaca, and other fine wools, in the 1980s when it was a prospering enterprise.39 In 1995, Textile World ranked it among the best-run mills in the country. When we returned in October 2002, we found the factory almost empty—just a day before it was to close its doors forever. The machines were being crated up and shipped off to Inner Mongolia, where Glidden had entered into a joint venture with a Chinese company to produce fabric that would be shipped to the Caribbean, made into clothing, and imported into the United States under the special lower tariff and quota rates for Caribbean Basin countries. 
When the factory had been working full steam in the middle 1990s, it had employed 325 workers earning $10 an hour plus 30 percent health and retirement benefits. When Packard began to experience a drop-off in its orders, Glidden had first tried to lower costs by moving the spinning and some of the weaving to Mexico. Costs crept up there and within two or three years were almost as high as at home. That’s when Glidden decided to move everything to China. At the time of our visit, there were only four workers left in the plant packing up the last rolls of fabric. A handful of workers were at work in another part of the building, now converted into a commercial laundry business whose customers were local hotels and hospitals. As Glidden pointed out, a laundry is not likely to face global competition. The few workers on the job were earning $8 an hour with no benefits. On top of that, the consequence for the town of Ashland was the loss not only of jobs but also of its second-largest taxpayer. The value of the mill property fell from $9 million in the mid-nineties to $1 million in 2002.
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We Did the Classic American Industry Thing
John Glidden of L. W. Packard
“From the 1990s right through 1997, we were still making quite nice profits here. We did the classic American industry thing—as our low-end market was getting beat up, we crawled our way into the high end. But we really hit a brick wall in 1998–9 with NAFTA and other trade deals. Our competition now comes from imported garments, and they are really pretty good. When you visit a Kmart or Wal-Mart, you don’t see the American label there. But the quality is not bad. It’s good value for money, and that’s what really stopped us in our tracks. Our number-one cashmere competitor is Italy. They have high wages and they make a good product, maybe at a bit less [cost], because they’re able to send that fabric to—let’s say Croatia—to make it into garments, then import them to the U.S. for less money than our American people could. . . . Our revenue dollars came from the expensive cashmere and camel hair, but our volume came from the wool. As we lost the wool business, we ended up with a plant capable of doing 1,200 pieces a week—and we were down to 300 pieces a week. The overhead was too high—and then we dropped below that level. It was like giving up. Even 100 pieces a week, 100 pieces of cashmere, we could run on that and make a decent living, but you couldn’t go two or three weeks without that production, otherwise you had the whole place sitting there. We didn’t go broke. We quit the business before we lost our money. 
“And when we went to China and saw what they were making, and the quality compared to the Italians—not this year or next year but the year after, they’re going to knock the socks off the Italians. We just didn’t want to dump family money, which is what this company is, into something that might break even or might show a small profit when you knew darn well in a couple of years that it was all going to be gone. It just isn’t going to work.”
Our researchers wondered why John Glidden saw Wal-Mart and Kmart as a threat when he’d never sold his product in these kinds of stores, and we concluded that Packard’s main problem wasn’t low-cost competition but rather an industry-wide shift, as the number of American men who wear suits and jackets to work every day has declined in the last two decades. If Packard had picked up the signals from its customers sooner and shifted its product lines, could the company have been saved?

When we last heard from John Glidden, in January 2005, he reported that the Inner Mongolia joint venture had not worked out and that he had entered a new joint venture in Beijing. “My family has lost a huge amount of money in this Free Trade World,” he wrote.
For some people thinking about globalization, dismal outcomes like L. W. Packard’s appear to be the inevitable consequences of the unrestricted global mobility of factors of production. It seems to explain the fate of manufacturing in the United States—which has fallen from 30 percent of the workforce in the fifties to 11 percent today—as well as the fact that more than half the manufactured goods that Americans buy are imported.40 If firms can compete only by relocating activities in low-wage countries, then pay and employment are bound to suffer at home. But—and here’s a question that gets to the heart of the argument of this book—with different strategies could L. W. Packard, like the Italian companies that John Glidden mentions, have continued to prosper? Can, in fact, the Italians continue to do well, or, as Glidden believes, will the Chinese knock the socks off them? Will the job losses at companies like L. W. Packard be counterbalanced by the gains from myriad new products and services brought to market by new companies, as economists like Mankiw predict?
To answer these questions, we must look not only at globalization’s potential for shifting work to low-wage countries, but also at the job-creating possibilities of our own economy, which has been transformed over the past ten years. Production that used to be contained within the four walls of factories in the United States can now be broken up into bits and pieces connected by value chains stretching around the world, so which pieces—if any—will remain in our own society? 
We discovered in our interviews that there’s no one winning formula for success. Dell, operating in the fast-tech electronics sector, outsources all the manufacturing of the components that go into its computers. But American Apparel, a slow-tech T-shirt maker, makes it all in Los Angeles. How a business competes depends on what it can do better than any other firm and where it needs to do it: For Dell, it’s a distribution system and the Internet that bring it close to its customers; for American Apparel, it’s the speed, style, and the cool, sweatshop-free image it’s created in L.A.
What’s Next?
Clearly, it is American manufacturing that has taken the most visible hit when it comes to offshoring, but this trend does make us wonder: If all manufacturing leaves, can research, design, and services be far behind? Our team found remarkable progress in high-technology fields in the Chinese firms we studied between our first visits in the nineties and the last ones in 2004. Surely the Chinese and Indians, who are certainly as clever and hardworking as we are, should be able to move up into design, R & D, and marketing. And even if the majority of jobs like product design, marketing, research and development, and all the innovative activities at which our society is supposed to excel stay in the United States, can they alone still provide a sufficient number of good jobs? 
The glorious boom in the nineties raised boats all across the economy and created millions of good new jobs. But in the years since the dot-com crash, the American economy seems to have run out of steam. Even when the economy is expanding, we do not seem capable of creating enough good new jobs to absorb both the new entrants into the labor market and those workers who have lost jobs in declining industries. Stephen A. Roach, chief economist at Morgan Stanley, estimated that there are about 8 million fewer jobs than we would have expected on the basis of previous economic recoveries.41 Beyond that, most of the new jobs seem to be ones with low wages and few benefits. Many people wonder whether these trends are the harbinger of things to come, as technological advance and rising productivity reduce the number of employees needed on the job, as work moves to low-wage countries, and as new hiring takes place abroad, not at home.
The reasons why Americans might be both hopeful and worried about the future of innovation and the economy are illustrated perfectly in the experience of one of our MIT research team members. In the 1990s, Charles Sodini, a professor of electrical engineering at MIT, developed a CMOS image-sensor chip that could be incorporated in a camera the size of a credit card.42 He and colleagues demonstrated the concept in a prototype and in 1999 started SMaL, a company to commercialize their invention of what the Guinness Book of World Records listed as “the world’s thinnest camera.” The original innovations—the idea for the product, the image sensor, and the technology to reduce the amount of battery power needed—were Sodini’s and his colleagues’, but they decided not to manufacture the cameras themselves. As Sodini explained, “Manufacturing is a high-fixed-cost, lower-margin game. There are other people who can get that done. What we have is ‘product definition’ and the key technological components that allow us to capture value.”43 
Instead, they sold kits incorporating SMaL’s major proprietary components to brand-name firms, who then designed the final camera bodies around the SMaL kit. The first brand-name customer was FujiFilm AXIA, a Japanese company. Fuji sent the detailed plans for the camera to be worked out by engineers in Hong Kong, and the manufacturing to mainland China. All the marketing of SMaL’s products would be done by brand-name firms like Fuji, Logitech, and Oregon Scientific (the brand of IDT), who were to sell the cameras. More than 2 million cameras with the SMaL kits were sold by the brands and SMaL’s 2004 sales were $10.5 million. SMaL engineers have started developing new imaging products for cell phones and for automotive vision systems. In February 2005, Cypress Semiconductor Corporation bought SMaL for $42.5 million in cash, plus a performance-based sum.44
It’s only because it was possible to separate innovation, component and industrial design, manufacturing, and marketing and then contract many of these functions out to separate companies—which already existed and had lots of other customers—that SMaL could be launched so rapidly and with relatively little investment. As Part Two will explain, it’s this modularity in the production chain that stimulates the entry of newcomers and allows new products to move so quickly into the market. In a world where it’s possible to buy high-quality manufacturing from contractors and no longer necessary to possess such capabilities in-house, new companies are born far more easily. They need not spring forth into the world capable of undertaking all the operations required to transform their innovations into goods and services. 
Companies like Cisco Systems, which sells routers and switches for networking systems; Bird, a Chinese mobile phone operation; Uniqlo, a Japanese clothing retailer; and Zoff, a Japanese eyeglass retailer, have launched enormously successful new businesses without manufacturing their products themselves. Cisco products are mostly made by global contract manufacturers like Flextronics and Jabil; Bird buys chips and casing for its phone on the market in China; Uniqlo designs its clothing collections in Japan and has them cut and sewn in China; Zoff designs eyeglass frames that are made in China, fits them with lenses made in Korea, and sells them to customers, who receive the glasses forty minutes after they enter the shop in Japan, at less than half the old price for glasses. These are very successful companies by any measure—Cisco, for example, was founded in 1984 and twenty years later had $22 billion annual revenues and 34,000 employees; Uniqlo started in 1984 as a single shop in Hiroshima and twenty years later had more than a thousand stores in Japan and the United Kingdom, 9.2 percent net profits, and $3 billion net sales.
Distributing economic functions among many different players in a supply chain accelerates innovation and the birth of new companies. It may also create more opportunities for developing countries to get in on the act in new and expanding industries, since they need only carry out one part of the operation. In fact, it’s only because the SMaL cameras were manufactured in China that they could be sold from the start for less than $100. This was a boon for consumers and indeed essential for the success of the project, because it created a market niche that had not existed before—all similar cameras had been selling for much more.
But the SMaL story may also illustrate a gloomier scenario: By 2004, SMaL had created only about fifty jobs in the United States. (How many it might have generated in Hong Kong and mainland China is unknown, but is doubtless many times this number.) From this perspective, the SMaL success seems to confirm the fears of the pessimists, who believe we may be moving into a historical phase in which even great creativity and innovativeness might not result in much job creation in advanced societies. In the past, product cycles usually started with a long period during which an innovation was manufactured and brought to market entirely within an advanced society. Only as the product matured, as its fabrication was standardized, and its price dropped did it migrate to lower-wage countries to be manufactured. Today, many new products will be made from the start in China or India or some other country with an educated lower-cost workforce.45 These trends may be beneficial for developing countries and profitable for some highly educated and talented people in our own societies. But
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