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For Jackson, Emeline, and Desmond,


new citizens of Innovation Nation


And for Laurel, who already lives there





The American people always do the right thing after they’ve tried every other alternative.

—Winston Churchill





INNOVATION NATION






INTRODUCTION


The New Frontier is not a set of promises. It is a set of challenges.

—John F. Kennedy






Only yesterday, we Americans could afford to feel smug about our preeminence. Destiny, it seems, had appointed us the world’s permanent pioneers, forever striding beyond the farthest cutting edge. From the Declaration of Independence to the Creative Commons, from the movies to Internet media, from air travel to integrated circuits, from the Mac to MySpace, we led the way to the new. We owned the future. Other countries would have to settle for being followers, mere customers, or imitators of our fabulous creations.

That was yesterday. Today, things are vastly different. Innovation has become the new currency of global competition as one country after another races toward a new high ground where the capacity for innovation is viewed as a hallmark of national success. These competitors are beginning to seriously challenge us as magnets for venture capital, R & D, and talent, and as the hot spots of innovation from which future streams of opportunity will emerge.

You know the world has changed when the Chinese politburo—historical bastion of Marxist-Leninist-Maoist thought—puts innovation squarely in the middle of its next five-year plan, as it did in 2006, by setting the goal of building an “innovative country,” on a “rich talent base,” to drive economic and social development.

Meanwhile, our own national capacity for innovation is eroding, with deeply troubling implications for our future. I know this because, as part of my work on innovation, I advise governments, established market-leading companies, and upstart ventures around the world. They come to me to develop not just new products or services but also new business models and visions of possibility. Constantly on the lookout for best practices and emerging trends, I have watched a drama unfold from my ringside seat.

We live in a country in which more money is now spent on astrology than astronomy, one in which our handling of such fundamental issues as education, science, and investment in basic research seems increasingly at odds with a new set of global best practices pioneered by others. In Chapter 2 of this book, I reveal a set of dismal and disconcerting facts in a “report card” on American innovation.

Though we still enjoy the lead position, other parts of the world are moving ahead at a rapid pace. Indeed, my work has shown me that innovation is fast becoming a guiding force for public policy in one country after another—but not our own. Other countries are ramping up innovation efforts and spending serious amounts of money to devise new kinds of incentives, nurture talent, and actively sponsor large-scale innovation initiatives. My desk is piled high with national innovation strategies and white papers from Sweden, China, Australia, Canada, and Singapore.

Most people are unaware of just how rapidly such strategies, driven by a new global economic calculus, are reshaping the competitive landscape. By 2010, for example, experts estimate that Beijing will have the world’s largest nanotechnology research infrastructure, with ten times as many researchers in one location as any comparable U.S. facility. The second largest by then? Shanghai. And while America retains its lead in the life sciences, countries from China to Hungary are striving to become world-class players and realize world-class economic payoffs. And they are succeeding. Countries we don’t even acknowledge as serious competitors are beginning to outpace us in some vital areas as we squander our long-held advantage.

It is a crucial moment in time, a historic tipping point perhaps. Just as we are beginning to slack off, others are stepping on the gas. And, at some point—sooner than we might think—the curves of our decline and the rest of the world’s ascent will cross. In tomorrow’s world, even more than today’s, innovation will be the engine of progress. So unless we move to rectify this dismal situation, the United States cannot hope to remain a leader. What’s at stake is nothing less than the future prosperity and security of our nation.

The accumulating evidence has made me increasingly concerned about, and disturbed by, the health of our national innovation engine. I see a crisis brewing, and it makes me angry. We should be doing much better than we are. We have the talent, money, track record, and infrastructure necessary for continued success. But we are rapidly becoming the fat, complacent Detroit of nations. We are losing our collective sense of purpose along with our fire, ambition, and determination to achieve. To make matters worse, the opening years of the twenty-first century have witnessed what I call a crisis of national competence. Think Hurricane Katrina. Think national security.

I had an inkling of how cramped our vision had become shortly after 9/11, when I attended a conference sponsored by the intelligence community on methodologies for thinking about the future. I remarked on what I imagined had been a substantial uptick in new approaches to counterterrorism, use of new technologies, and new concepts of operations since that horrible event. “Oh, no,” was the reply from the other side of the conversation. “Unfortunately, it’s probably going to take another major episode before we wake up and take real positive action.” I was stunned.

As a student of military history, I think back to 1941 and the dark days after Pearl Harbor. That attack left the U.S. Navy with only a handful of aircraft carriers—most of which the Japanese sank soon after the vast war in the Pacific began—to hold the line. Yet a mere three years later, America had a hundred aircraft carriers fully armed with new planes, pilots, tactics, and escort ships, backed by new approaches to logistics, training methods, aircraft plants, shipyards, and women workers. That’s not counting the rapid mobilization of a huge force deployed in both Asia and Europe and such game-changing innovations as the B-29, landing craft, and nuclear fission. Have we worked at anything approaching that tempo in the present era?

Americans love the national narrative of a good come-from-behind story and are confident, perhaps overly so, in our ability to catch up quickly when we need to. And we certainly enjoy the idea of being number one. But, unfortunately, we’re also very good at drifting along in our current direction—sideways. And at present, we lack a national consensus about what we stand for as a country and our role in the world, as well as a clear, vital sense of purpose.

Amplifying the dangers we face are the precipitous decline in our world standing and the concurrent loss of respect for our ability to lead. Do I exaggerate? Not according to the Pew Global Attitudes Project, the largest survey to date of world public opinion. It reveals, for example, that our image in Indonesia, the most populous Muslim nation on earth, has badly deteriorated. Whereas 61 percent of Indonesians viewed the United States favorably in 2002, the numbers plummeted to just 15 percent in 2003 on the heels of our march into Iraq. Then, after two former U.S. presidents and a carrier battle group headed to Indonesia to help provide tsunami relief in 2005, our favorability rating rallied somewhat, but it still stood at only 30 percent in 2006, just half of what it was before the Iraq invasion.

The story is much the same among more traditional allies like Germany. In 2002, 61 percent of Germans viewed us favorably; by 2006, only 37 percent did. And in China, according to the Pew survey, the United States is viewed as a “great danger” to world peace by more people, more than Iran, North Korea, or the Israeli-Palestinian conflict.

Our political leaders are not blind to the threat posed by our loss of global prestige, although strong evidence of a new national narrative and fresh approach to our innovation challenges are not apparent at present. President Bush has put forward an American Competitiveness Initiative. It includes, among other elements, more basic research in such areas as supercomputing, alternative energy, and nanotechnology; a permanent business tax credit for R & D spending; and a push to train 70,000 additional high-school science and math teachers. Speaker of the House Nancy Pelosi has long championed a national innovation strategy that stresses a rejuvenated role for government in basic research. Her plan aims at improved math and science education, doubled funding for the National Science Foundation, a renewed emphasis on basic research at the Defense Advanced Research Projects Agency (DARPA), and a research-led drive for energy independence. And reports have been issued by numerous other stakeholder groups, including the National Academy of Sciences, The Council on Competitiveness, the National Governors Association, the Asia Society, and the TechNet Alliance. But what is currently on the table is a strategy largely of “more,” not “different,” when what we need is a fresh approach to innovation, one that aspires to change the nature of the conversation.

There is no single answer or remedy. What is required is nothing less than a major commitment of America’s resources, human and financial, to rejuvenate our innovation engine. And the obvious first step is simply to acknowledge the challenges we face at a national level. After which, we must develop a compelling vision and a blueprint for action that will reinvent the way we educate our children, marshal our resources, pursue our research projects, communicate and share our discoveries, and conduct ourselves in the world community. Incrementalism will not take us where we need to go; we are at what biologists call a “punctuated equilibrium” moment, in which a rapidly altering context demands an equally rapid evolution of our ability to adapt.

Our challenge is to seize a day that is well past noon.

There will be those who label a national innovation strategy a quixotic or unrealistic goal, because most Americans are not fans of top-down policies. Instead, we prefer an economic model that defers to the so-called invisible hand of free-market incentives to guide the progress of business, science, and social development. But, in fact, we’ve marshaled our resources to address large-scale challenges before, and to great effect. Think of Sputnik. After the Soviet Union pricked our bubble of complacency and challenged America’s sense of confidence in our global leadership by sending a manmade object orbiting around the planet, we responded with massive funding for education, revamped school curricula in science and math, and launched a flurry of federal initiatives that eventually put Neil Armstrong in position to make his “giant leap for mankind.” No president has yet matched John F. Kennedy’s thrilling call for targeted innovation when he vowed to send the first man to the moon nearly half a century ago.

Instructive as the Apollo example is, today’s challenge is different. As I will explain, today’s threat is a “silent” Sputnik, a threat that is neither obvious—looming in the night sky—nor capable of endangering our security and way of life, at least at the outset. Nevertheless, our response must be equally vigorous—to enlist our resource base and abundant talent in a drive to spur innovation nationally, in order to affirm and revitalize our position of leadership in the twenty-first century.

This book is intended to support that mission by diagnosing our current situation, describing innovation best practices from around the world, explaining how innovation works at a national level, and putting forth a proposal for a U.S. strategy that all stakeholders can get behind. In my view, a national strategy offers us the opportunity to become what I call an Innovation Nation, a country with a widely shared, well-understood objective of continuously improving our innovation capabilities in order to achieve world-changing goals.

I decided to write this book out of a feeling of alarm over the nation’s ever-duller cutting edge. In some ways, our country is in the position of someone suffering from anosognosia, a brain malfunction I first encountered as a medical student at Yale. Imagine a stroke victim with a paralyzed left arm and leg who denies that he is paralyzed. Anosognosia often begins with a right-brain injury that typically blocks the patient from feeling or even comprehending the left side of his body. The only known relief from anosognosia is a squirt of ice water in the patient’s left ear, the shock causing a temporary return of feeling.

This book is my attempt to squirt ice water in America’s ear. It was conceived not as a policy tome or an academic treatise, but as a conversation with my fellow citizens, a way to share what I have learned from an unusual set of professional and life experiences. In what has been a consuming journey for me in searching for innovation around the world, I have been presented with four epiphanies, each one deepening my understanding of innovation and collectively leading me to see that our task at hand as a nation is to innovate the process of innovation itself. Without a new awareness of how to do so, I fear we will fall far short of the mark, despite our best intentions.

The first epiphany turned on a significant misunderstanding from my youth. At the age of ten, I happened on A. E. van Vogt’s Voyage of the Space Beagle, one of the original science-fiction space operas. It was the gripping tale of an interstellar expedition gone wrong. The ship’s crew encountered, among other horrors, a galaxy-spanning consciousness called Ixtl that lured them into a deep-space chase they could not escape for decades. A power struggle erupted among the specialists—chemists, soldiers, anthropologists, and the like—who comprised the crew but could not work together because they couldn’t think outside their specialties. The hero was Dr. Elliott Grosvenor, the ship’s sole “nexialist,” a new discipline (its name derived from “nexus”) that integrated many practical systems of knowledge. As total disaster loomed, Grosvenor was forced to take charge of the ship, using a potent mix of psychological techniques, management and military sciences, and communication skills that unified the crew, finally enabling them to escape.

“Wow!” I thought. “A nexialist is what I want to be.” Only sometime later did I discover that nexialism wasn’t a real discipline; it was the author’s neologism. All the same, I have spent much of my life turning my polymath aspirations into a career that in some ways approaches nexialism. In my hunger to find the wellsprings of innovation, I have been an entrepreneur, a film and Broadway producer, psychiatrist, business school professor, consultant, and author.

In some respects, my real job description today is that of arbitrageur. I like to take on complex topics—call them emerging agendas or wicked problems—that are beyond the effective range of narrowly defined disciplines and then figure out who is making headway with them. In business, the arbitrageur exploits price differences in stocks or other financial instruments between markets worldwide, buying at a low price and selling at a higher one. My version of arbitrage involves creating value by finding the seams between disciplines and between traditional points of view, by bringing knowledge from where it is established to where it is needed. Specifically, I trade findings about innovation—new methods, big developments—in the global marketplace of ideas.

As an arbitrageur, I have had the opportunity to consider a bountiful array of interesting questions. For example, how can an understanding of story and narrative inform the discipline of strategy? Why is psychiatry useful in the study of military affairs? How can knowledge of Hollywood production values help create memorable educational experiences? Why are environments like recording studios and sound stages especially conducive to innovation?

What I have learned is that innovation—creating what is both new and valuable—is not a narrowly defined, technical area of competence. It cannot be reduced to a single frame of reference, way of thinking, or set of methods. Rather, innovation emerges when different bodies of knowledge, perspectives, and disciplines are brought together.

I experienced my second epiphany about innovation shortly after I arrived as a newly minted assistant professor at the Harvard Business School. I sought out faculty reaction to my plans for teaching and researching the topic. One of my colleagues, a distinguished-looking professor with a shock of white hair and a desk the size of a small battleship, looked me over and said, “Let me give you some advice. Innovation is not a good subject for you to teach here.” “Why not?” I asked. His reply: “Because everything that is important about the subject has already been reflected in the literature.” That’s when I knew I was onto something big. And from then on, the common theme for all my nexialist efforts would be innovation.

During my time at Harvard, I looked into why some businesspeople seem to be born innovators, casually sharpening and strengthening whatever they touch, wherever they go. It’s a set of talents expressed in observable skills—like the ability of a great jazz musician to achieve exquisite harmony without necessarily being able to read music. It’s the knack of being able to sense emerging opportunities, to marshal resources “just in time” to realize something tangible from an idea. It’s the blending of the intuitive and the practical, of the optimistic and the pragmatic. All these skills are routinely and often unconsciously practiced by innovators at the top of their game. To hone my own understanding, I sought out and studied an eclectic array of master practitioners—Richard Branson, Lou Gerstner, Leo Castelli, Stephen Schwartzman, and Frank Zappa, among others—absorbing bits and pieces of their lore as I learned more and more about the theory and practice of innovation.

I also set out on a worldwide quest—San Francisco to Singapore, Dubai to Denmark—to identify best practices for innovation. I also discovered that those practices could be usefully employed in ways not originally foreseen. The design principles that applied to generating the best environment for creative individuals and teams, for example, were also relevant to crafting the innovation strategies of large-scale enterprises. Culture, agility, vision, and ambience were revealed as scalable phenomena. There were ways to take the lessons from hot teams and apply them to companies, and to draw a conceptual bridge between hot companies and hot countries. I began to see innovation not only in terms of lightning-bolt bursts of creativity from a lone genius or the jam sessions of a design team, but also as the product of a complex organizational and social weave whose many attributes all demanded attention.

In nearly every organization, an understanding of systems is commonplace and necessary. If you ask where the money in an organization is located and how it is handled, for instance, hopefully someone can point to a system of trained accounting and finance professionals, computer-based records, bank accounts, and so on. But up to now, innovation has not typically been thought of as a system, even though every organization has some kind of ad hoc scheme through which people generate ideas that are supported or ignored until they either do or do not pan out. In most organizations, these innovation systems operate without conscious design or planning. How, I began to wonder, could a more conscious systems approach help foster innovation capability, not just for companies, but at a national level?

A few years later, near the end of the 1990s, I had my third epiphany while advising various U.S. national security agencies and departments. I was working with both military officers and civilians on the intricacies of anticipating future wars, giving thought to the accelerating rate of social and technological change, the nature of future threats and opportunities, and the need for new measures of success in a world where winning the peace was equally if not more important than winning a war.

While visiting the USS Abraham Lincoln, a Nimitz-class aircraft carrier cruising off San Diego, I realized that the design for the next version of this ship depended almost entirely on the navy’s ability to envision an unknown and perhaps unfathomable future field of engagement. Who might our future adversaries be? What kind of planes, manned and unmanned, would be carried on board? What kind of ground campaigns would require support in what sort of geopolitical environment? And what would be the overall concept of operations?

My challenge was to identify the unknowns well before they emerged, to prod leadership into creative consideration of their options, and to help generate the innovations needed to deal with future realities. It was somewhat like training a dinosaur—or, more charitably, an elephant—to dodge a meteorite that might not crash into the earth for another fifty years.

The next generation of aircraft carriers, now on the drawing boards, will likely still be afloat in the twenty-second century. The captain of the last ship in the planned series probably hasn’t been born yet. His (or her) grandfather may be the commander of one of the current carriers. How can today’s skipper guess what crises his or her grandchild will face? For that matter, how was I supposed to know? Obviously, I didn’t. But my job was to imagine the possibilities and outline ways of dealing with them.

Aircraft carriers are the largest single line item in our nation’s budget, and they are controversial. Their defenders insist they’re indispensable: size will always matter in naval combat, they say, and carriers project U.S. power wherever dispatched. Nothing pacifies a restless nation, or so the reasoning goes, quite like the specter of a giant floating air base and its shrieking fighter jets looming out of the fog offshore.

Carrier critics, however, say they cost too much; they muscle out of the budget many programs that would be more flexible and useful. Furthermore, carriers are always in danger of becoming obsolete in a fast-changing world. One noted military strategist told me that the very sight of an aircraft carrier made him “want to puke.”

Juggling such opposing viewpoints greatly expanded my perspective on where and how innovation could be managed. It also convinced me of the relevance of private-sector knowledge in dealing with public-sector concerns. But the key piece of knowledge gleaned from this experience was that simply improving an existing product—in the language of Silicon Valley, going for “better, faster, cheaper”—would not necessarily justify the mammoth investment of designing a next-generation aircraft carrier. We had to move beyond old, established ways of thinking. We had to be able to entertain “impossible” possibilities, consult outsiders with widely divergent opinions and backgrounds, conduct meaningful experiments, and take daring intellectual risks in order to win the desired future.

My fourth, and so far final, epiphany about innovation was simply that too many of our leaders—both national and international—in government, business, and academe have a dangerously limited understanding of what it is. I remember asking a senior United Nations official, in one of many such conversations, which of his colleagues was in charge of innovation. After a long silence, he replied that it must be someone in intellectual property law, or perhaps someone who dealt with high tech. He just wasn’t sure.

You would think that a great organization’s stakeholders would be so intent on its (and their) future that innovation—the key to that future—would be their first priority, or at least among their top three. But, sad to say, that is far from true. Even among those who are thinking and writing about innovation, much of the discussion—fueled by stacks of white papers, statistics, and studies—is hamstrung by distressingly limited, conventional definitions of innovation and outmoded views of how to make it happen. It’s as though the writers were recommending twentieth-century best practices derived from nineteenth-century manufacturing hierarchies as scripture for twenty-first-century networked innovators. (Chapter 1 will address this dilemma in greater detail.)

In contrast, my four epiphanies taught me that our national approach to innovation must itself be highly innovative. It must be interdisciplinary and cross boundaries. It must draw from insights about best practices on a worldwide basis. It must be more ambitious and inventive than simply doing what we’ve been doing, only better. And it must be supported by a higher level of awareness and urgency on the part of our political and business leaders.

If we are to maintain our ascendancy, we must open our minds to new ways of thinking about innovation. I’m reminded of the debate raging among mountain climbers, pitting those who subscribe to the traditional slow-and-steady expedition approach against those who practice the light-and-fast style. The newcomers bring different gear and climbing techniques to the mountain, along with a different mind-set. Free of legacy thinking and with little to lose, they approach the challenge not in terms of “conquering” a mountain but with a sense of respect and a desire to engage and merge with it.

Our nation needs to deal with innovation in just that way. Instead of treating innovation as a discrete, tactical agenda that can be improved by tossing in an occasional research grant or biotech lab, I say we need to immerse ourselves as a society in the challenge and look at innovation with fresh eyes. To receive the priority it deserves, it must become part of the very core of our national vision and strategy, beginning in our schools and homes, and continuing throughout our lives.

I have coined the phrase Innovation Nation to refer to a country that is mobilizing its resources in such a pervasive and innovative way. An Innovation Nation is, to my mind, a country that is committed to constantly reinventing the nature of its innovation capabilities to improve the lot of humanity. Right now, there are no Innovation Nations. But America has the potential to become the first, a blend of enlightened self-interest and outward-reaching altruism.

Will the United States rise to its innovation challenge, heeding the call for renewed national greatness? Or will we take the path of least resistance, basking in our fading glory and milking aging cows on the verge of going dry? The choice to overcome denial is ours to make, and we must do it now.









ONE

BRINGING INNOVATION TO INNOVATION


Do something. Do something to that, and then do something to that. Pretty soon you’ve got something.

—Jasper Johns, painter






Not long ago, while prepping to deliver a speech at Google headquarters in Mountain View, California, I decided to eat the company’s cooking and Google the word “innovation.” Though I expected to see a lot of hits, I had no idea just how popular the word would be in the Googly universe of “all the world’s information at your fingertips.” Wham, the search came back—330 million references to innovation.

Those of you who, like me, constantly scan the new arrivals in the business section at your local bookseller may be aware of a similar phenomenon. Innovation—or at least the notion of innovation—is hot. The titles tell the story: Open Innovation, The Art of Innovation, Fast Innovation, Customer-Driven Innovation, The Innovator’s Dilemma, The Innovator’s Solution, Dynamics of Innovation, Seeds of Innovation, and so on. New titles appear nearly every month in an endless proliferation of arguments, a debate about innovation that is itself symptomatic of our core problem with innovation.

I’m not exaggerating when I say that the biggest obstacle to developing a national innovation agenda is not how many Ph.Ds or how much venture capital or how much wireless capacity we have. Rather, it’s our level of knowledge about innovation that counts. And the ways we currently define it do not, for the most part, fit new global realities. Neither comprehensive nor specific enough, the plethora of definitions actually masks an underlying lack of consensus. In short, we know everything and nothing about innovation.

I know firsthand that there is confusion about innovation because I constantly receive calls from people—some quite nervous at first—who identify themselves as some version of a new “innovation process owner,” meaning they are in charge, somehow, of innovation in their organization. My first question is typically, “What do you mean by innovation?” The variety of responses I’ve received over the years would fill a very long list, but it would be as short in internal consistency as it is abundant in quantity.

Neither is experience a guarantee of expertise. When I teach senior executives about innovation, I sometimes use a slide showing a number of management terms scattered across a page. Innovation is among them, as are strategy, creativity, transformation, and leadership. I ask the executives to define innovation and describe how the various concepts relate to one another. Their responses are typically as scattered as the words projected on the screen. Is strategy part of innovation or innovation part of strategy? How far in the future should innovation initiatives be targeted? Is innovation about being creative or is creativity about being innovative?

I believe we are in what might be called a pre-Copernican period with regard to innovation. It’s as if we don’t yet know which heavenly bodies revolve around which others. We don’t even know where all the planets are located, nor do we have a viable theory of planetary motion. We rely on metaphors and images to express an as yet imprecise and unsystematic understanding.

Little wonder that one of the first tasks I set in my teaching days was to ask my students to define innovation, prompting more than a few of them to mutter under their breaths about “semantic hell.” No matter. The importance of being as clear as possible about the journey on which you are embarking, whether as an inventor in your garage or a scientist in a federally funded lab, can scarcely be overstated. Your understanding shapes, in turn, how you measure innovation and what you decide to do about it. If innovation is equated with intellectual capital, you’ll count patents; if it’s an educated workforce, you’ll count Ph.D.s; if it’s infrastructure, you’ll count broadband networks and bits per second; if it’s culture, you’ll count pieces of public art and symphony orchestras.

Many of us assume that the tools and methods of innovation are mature, simply waiting to be deployed. The truth is otherwise; we have few if any mature standards for how to practice innovation and measure the effectiveness of our efforts, let alone for how to train people to become master practitioners.

In contrast, consider the mature discipline of accounting. The need for audits became necessary as organizations became more complex, and a management technology was developed in response. If you wanted to know where a company’s money came from and where it was deployed, you could find the answers by going to the accounting department, talking with the chief financial officer, looking at online financial data, consulting Generally Accepted Accounting Principles (GAAP), and scanning annual reports and 10Ks. But when it comes to innovation, most organizations lack anything like a comparable level of tangibility or management method.

What is more, there is an aura around innovation that clouds our perspective and often introduces an emotional component to the rational. Hmm, over in this corner is the sexy, expeditionary, wealth-generating, cool stuff, while over here is the structured, bureaucratic, legacy stuff. Which of these is more moi? We can safely assume that nobody wants to be known as un-innovative. But if innovation is seen as just another management mantra, another synonym for “good,” then the cause is lost. The truth of the matter is that innovation is hard work, and it has passed through many incarnations and many attempts to explain it over the years.

Probably, the most widely shared misconception about innovation is that it’s all about science and high tech. The rise of microlending, one of the most powerful innovations in recent years, shatters that notion.

Economist Muhammad Yunus came up with the idea of microcredit in 1974, after giving a woman in the village of Jobra, Bangladesh, $27 from his own pocket to help her make bamboo furniture. Previously, women in a village like Jobra either had no access to capital or they had to pay usurious rates to local loan sharks. Realizing that poor women were actually excellent credit risks and that giving them small loans could transform an entire local economy, Yunus formed Grameen Bank in 1976 to institutionalize what he called microcredit. The bank has now loaned more than $6 billion to more than 7 million borrowers, and Yunus took home a Nobel Peace Prize in 2006 in recognition of his innovative efforts.

Microlending is not the only social innovation of recent years. We can also cite the advent of impartial consumer testing of products, carpool lanes on busy highways, carbon-offset schemes, and a thousand other examples.

Nontechnological innovations abound in business as well. The classic example is Herb Kelleher and what he’s accomplished at Southwest Airlines. Built on the simple idea of short-hop flights, no-frills service, and a clear, low-cost fare structure, Southwest has achieved phenomenal success and changed U.S. air travel in the process. Or how about John Bogle, who invented the index fund for individual investors and built the Vanguard Group of investment companies? Dov Charney proved with American Apparel that clothing could be manufactured in the United States by workers enjoying good wages and benefits. And what about W Hotels? Who would have thought a hotel chain could be hip?

These examples are not intended to discount the vital role of science and technology. Indeed, breakthrough technologies regularly set the stage for staggering waves of innovation. We’re in the early stages of one of these transformations now that has been enabled by Internet-related technology. It is also easy to agree with analysts who reckon this century will see explosions of innovation, thanks especially to the revolutions in life sciences, nanotechnology, and clean technology. And there is an increasing amount of discussion on the innovation potential of our fast-evolving understanding of the brain and consciousness.

The point is not that technology isn’t crucial—it is—but that we must think more broadly. My own definition of innovation is both integrative and aspirational. I define it as the ability of individuals, companies, and entire nations to continuously create their desired future. Innovation depends on harvesting knowledge from a range of disciplines besides science and technology, among them design, social science, and the arts. And it is exemplified by more than just products; services, experiences, and processes can be innovative as well. The work of entrepreneurs, scientists, and software geeks alike contributes to innovation. It is also about the middlemen who know how to realize value from ideas. Innovation flows from shifts in mind-set that can generate new business models, recognize new opportunities, and weave innovations throughout the fabric of society. It is about new ways of doing and seeing things as much as it is about the breakthrough idea.

Seen in this way, innovation is always in a state of evolution, with the nature of its practice evolving along with our ideas about the desired future. That is why innovation has meant different things at different periods in our nation’s history, a state of flux that has made it difficult to fashion a consensus around any one meaning of innovation itself.

Version 1.0 of our national innovation capability, for instance, featured individual visionary inventors. Central casting gave us Benjamin Franklin and his kite, what we might call the artisanal model of innovation.

Geniuses in their workshops and garages, men like Thomas Edison and Henry Ford, later came up with inventions that inspired large-scale enterprises, ushering in version 2.0—the industrial model of innovation. Business requirements gave rise to mammoth, centralized corporate research groups that reached their zenith in such venerable institutions as Bell Labs, HP Labs, and the Xerox Palo Alto Research Center (PARC).

In the days before CEOs obsessed about shareholder value and financial metrics, some of these centers were true hotbeds of innovative R & D. Engineers and scientists were encouraged to follow their instincts, budgets were loosely scrutinized, and indulgent managers protected talented visionaries from cost-cutting bean counters. A story told of Bill Hewlett—who, along with Dave Packard, founded Hewlett-Packard—describes the creative atmosphere that once prevailed. Upon finding a locked storeroom at HP Labs, Hewlett is said to have returned with bolt cutters to destroy the lock. He wanted his engineers to be able to wander at will and make serendipitous discoveries, no authorization and voluminous forms needed.

In the public sector, the move to large-scale, organized innovation was expressed by the creation of the National Science Foundation, the National Institutes of Health, and other centralized edifices of government that provided national funding and administrative functions.

Version 3.0 deinstitutionalized innovation and featured the innovator-entrepreneur, financed by venture capital and devoted to the “just-in-time” organization. In this world, while corporate giant Xerox PARC developed the graphical user interface, upstart Apple Computer commercialized it. Big pharmaceutical companies got out of basic research, preferring to innovate by buying upstart biotech companies with valuable technology. In other words, it was innovation by merger and acquisition, not by R & D. And in another twist, Procter & Gamble, historically a bastion of proprietary knowledge, announced a plan to find the majority of its innovations from outside its corporate walls. More recently, Version 3.0 has seen the rise of entrepreneurial communities and open networks enabled by the Internet and new kinds of digital collaboration tools, such as Groove, MySpace, and the explosive expanse of social networking in all its forms.

Version 4.0, where we are today, is fast evolving—in beta, as techies are fond of saying. Many of the most important contributors to the process, however, reside outside the United States. Indeed, 4.0 is fundamentally about adapting to new innovation business models that may originate anywhere. It is driven by a global diffusion of innovation capability that has ended America’s monopoly. For China, the key innovation model today may be a kind of brute force that comes from increasingly sophisticated massed minds working together. For Singapore, it is competitive specialization—for now in biotech, digital media, and environmental technology—as its vehicle to ride the rising tides of globalization. For India, it is building on the booming outsourcing industry. And oil-rich nations have a time-limited opportunity to buy into the game.

Countries everywhere are seeking their own sources of comparative advantage in the innovation landscape. And the logic of self-interest is clear. Robert Solow won the Nobel Prize in economics for, among other things, demonstrating that as much as 80 percent of GDP growth comes through the introduction of new technologies. And the Boston Consulting Group, in a study conducted for BusinessWeek, concluded that innovative companies achieved median profit margin growth of 3.4 percent as compared with 0.4 percent for the median S & P Global 1200. Furthermore their annualized stock returns of 14.3 percent were a full 3 percent better than the S & P 1200 over the same decade.

So innovation pays. As we struggle to get a fix on the ways in which our innovation processes must evolve in this rapidly globalizing world, experts are eager to step forward with a plethora of new ideas about the latest and greatest keys to innovation: S-curves, chasm crossing, customer-driven innovation, anthropological and design-driven approaches, and taxonomies of roles in the innovation process. Each concept has its merits, but one of my favorites was put forth by Clayton M. Christensen, a Harvard Business School professor, in his 1997 book, The Innovator’s Dilemma. Christensen made a vital distinction between innovation that simply improves what is and innovation that defines what could be.

When management theorists started looking at innovation in the 1960s and ’70s, they concentrated on the kind of stepwise product development best suited to an era of centralized, industrial, hierarchical business models. (You may recall that, when I started at Harvard Business School, I was told there was “nothing more to say” about innovation.) But upstarts began to challenge the incumbents with startling success. Two kids started Apple Computer. A Harvard dropout became the world’s richest man. The iconic Xerox was nearly destroyed by Canon. A merchant from Bentonville, Arkansas, capitalized on the world’s low-price infatuation and became its biggest retailer. And on and on. Clearly, more was at work here than nice, steady progression.

Innovation for improvement is a carefully limited and controlled kind of risk taking. Oreo sandwich cookies, for example, begat Oreo minis, which begat mint-flavored Oreos, which begat limited-edition white fudge–covered Oreos, Easter Oreos, Halloween Oreos, and so on. There are currently forty Oreo brand extensions on the market, including Oreo piecrust and ice-cream cones. If the incremental approach doesn’t work, no problem. We’ll simply adjust it.

There’s nothing wrong with incremental innovation. In fact, it’s essential for ordinary progress: Semiconductors get faster every year; medications become more effective; cars become more stylish and, is hoped, more fuel efficient; government makes itself more efficient (or not).

Game-changing innovation, however, requires one to assume a far higher level of risk. You really don’t know how things are going to turn out, so all those linear, predictive models just don’t apply. Forget the Oreo, let’s launch a personal music device called a Walkman, or let’s transform the computer industry by making computers personal, or let’s make it possible for people to sell their stuff online. This is the sort of change I will be focusing on, because the mastery of disruptive innovation on a national scale is required to revitalize America’s innovation capability.

China, India, Singapore, and the European Union (EU) will all ramp up their own models to benefit from their particular comparative advantages. It is my proposal that the United States specialize in a more comprehensive, transformational style of innovation, one that allows for placing big bets on the future, deploying its enormous resources, carrying out ambitious and mold-breaking experiments, reinventing the way we educate our young, aligning our federal, state, and local agendas, and recharging the magnetism of openness and opportunity that has historically attracted the world’s talent to our shores.

By adopting this innovative approach to innovation, I believe the United States can step up to a revitalized national idea. What would it be like as a nation to be able to continuously innovate in service of ambitious, compelling, world-changing goals? We are not speaking of the pedestrian innovation described in business textbooks—a way to maximize return on investment, prime the product pipeline, or squeeze a little more performance out of R & D. No, I envision a concentrated application of our vast resources to innovate on a huge scale for human benefit. In short, I want America to be in the wicked problems business.

Various pundits have proposed a global priority list of wicked problems, including climate change, environmental degradation, communicable diseases, education, water quality, poverty, population migration, and energy sufficiency. Such wicked problems also hold the keys to making the most consequential breakthroughs of the twenty-first century. They interest me because they become opportunities when flipped on their heads. Innovation applied to a wicked problem can realize an enormous amount of social and economic value by setting new commercial standards, creating new businesses, and generating new sources of value. For a country that aspires to become an Innovation Nation, the search for opportunities to do good and still do well will allow it to exercise its innovation muscle.

The term “wicked problem” isn’t new—although I have a different take on it. In 1973, the journal Policy Sciences published an article entitled “Dilemmas in a General Theory of Planning.” Its authors, Horst W. J. Rittel and Melvin M. Weber, two scholars from the University of California, Berkeley, sought to describe planning problems—building a highway through the middle of a city, for example—that involved social issues so complex as to be virtually unsolvable. “At best,” they wrote, the problems “are only re-solved—over and over again.”

The wicked problems of our time rarely have clear-cut solutions that can be unlocked by a single discipline. They are complex and ambiguous. Issues such as climate change, health care, and national security are, at once, political and psychological, financial and technological. They require breakthrough business models and new ways of thinking about how to change the status quo. Above all, they require integrative approaches that blend necessary perspectives into a new way of doing the actual work of innovation.

But this is hard work without a road map. Every effort to find a solution to a wicked problem can trigger obdurate opposition from vested interests with different perspectives. You say the sheer weight of development is destroying the world supply of clean water? It’s appalling, yes, but are we really willing to pay the political and economic price of water conservation? How do we define, let alone agree on, the relevant issues and measures? Are builders willing to halt expansion, farmers to limit crops, industries to cut emissions, politicians to alienate campaign donors—all to cope with someone else’s creeping desert or toxic swamp?

The common answer, or so the political record suggests, is neither a flat yes or no, but something on the order of a shrug of maybe. The problem is just too big, too amorphous—just too wicked.

In contrast, we are accustomed to dealing with tame problems, ones that are easily defined and have clear boundaries that lend themselves to orderly, linear thinking. Buying a car, for instance, is relatively straightforward. We know we need a new car because the old one is wearing out. So we comparison shop, analyze the variables involved, narrow our choices, and make a decision. In short, we begin by defining the dilemma and then proceed in a straight line through a statement of options, the winnowing of possibilities, and the selection of the optimum product. Voilà, closure!

There’s nothing simple about a wicked problem. In fact, just working on it may change its nature or make other wicked problems even worse. Finding an economical way to extract oil from shale, for instance, might reduce America’s energy dependency and power the world for another century—but at the cost of new eruptions of greenhouse gases and potentially faster climate change. It’s not even possible to say for sure that a wicked problem has been solved. How can we know for certain that we’ve won the so-called global war on terrorism or achieved a satisfactory level of health in society?

Or take the development of new disease-busting drugs. A variety of stakeholders populate the field. Some are entrenched in established business models—call them big pharma or national laboratories. Others are the insurgents—call them venture-backed start-ups. Patient groups, academics, policy think tanks, advocacy groups, and an entire ecosystem of other industry stakeholders also must be considered, because all have a vested interest in the outcome—whether it be economic, political, or social—and anyone can throw a wrench into the works by raising objections in a public forum or by getting legislators involved. The latter is almost a given because, like myriad issues in our society these days, the question of drug discovery has, unfortunately, become highly politicized. It is hard to see how the system for drug discovery can ever be improved when the possibility of creating consensus seems elusive at best.

The energy agenda is emerging as a key wicked problem of this generation. We may not be able to say why certain forms of energy are “alternative” or certain technologies “clean.” But that has not stopped the challenge from rising to the top of the pile, as seen in calls for an agency modeled along the lines of the Defense Advanced Research Projects Agency (DARPA) and the rise of venture capital investment in green technologies. The bellwether New York Times columnist Thomas Friedman has even gone so far as to call green the “new red, white, and blue,” redefining environmentalism in terms of patriotic self-interest. If our national energies are redirected toward green and clean technology, the logic goes, our global image will be overhauled, our economy will get an enormous boost, and the planet will get a critically needed clean-up.

However, global civil society has difficulty getting traction on such wicked problems because it lacks the wherewithal to bring together the diverse group of stakeholders from various disciplines that is needed to forge even a partial solution. To have a chance of success, we will need new approaches that blend facilitation and collaboration processes, new kinds of places, technology, tools, knowledge management practices, and more into a different way of working. It is not an overstatement to say that much of what follows in this book is a national toolbox for tackling wicked problems.

In succeeding chapters, I’ll take you on a tour of innovation hot spots around the world to find emerging best practices. It will be a look at what might be called the new geography of innovation and the requisite new tools for innovation on a national scale. First, though, let’s examine the troubling erosion of our innovation capacity at home.









TWO

SILENT SPUTNIK


Once the invisible hand has taken all those historical inequities and smeared them out into a broad global layer of…prosperity—y’know what? There’s only four things we do better than anyone else: music, movies, microcode software, high-speed pizza delivery.

—Neal Stephenson, Snow Crash






The eighteenth-century Scottish writer Alexander Tytler is said to have argued that all great nations reenact an inevitable cycle that takes them from bondage through liberty to abundance, and then from complacency through dependence back into bondage. If the United States is to be an exception to that theory, we must start by confronting the dismal facts of our current situation. We have done it before.

In the fall of 1957, flush with new world power, Americans were suddenly attacked from outer space by a 183-pound hunk of metal—the Soviet Union’s first Sputnik satellite. No bigger than a large watermelon, it whirled cheekily around the earth as if laughing at our national assumption that space travel, and perhaps the planets themselves, were ours for the taking. The Soviets had beaten us to the interplanetary frontier, posing what was then considered to be a serious military threat as well as puncturing our proud self-image as the world’s most innovative nation.

It was a wake-up call, and America answered it. We revised school curricula to emphasize the teaching of science and math. We passed the $900 million National Defense Education Act (about $6 billion in today’s dollars), providing scholarships, student loans, and scientific equipment for schools. We established the Advanced Research Projects Agency, which became the Department of Defense’s DARPA, as well as the National Aeronautics and Space Administration, a monumental thrust toward innovation that culminated in Neil Armstrong’s triumphant moon walk on July 20, 1969.

Today we face a challenge without the obvious pain points of Sputnik, a “silent Sputnik” one might say, whose symptoms are eclectic and might be ignored if viewed piecemeal. Taken as a whole, however, they tell a story of grave challenge to our nation’s future health and prosperity. Some of the cardinal symptoms, expressed as dismal facts related to our innovation capabilities, are set forth in the following pages. They range from major, earthshaking developments to smaller but telling details. Like all report cards, this one does not aspire to be encyclopedic. Consider it, rather, a snapshot of telling facts.

NOT MAKING THE GRADE

It is the best of times and the worst of times for American innovation. If one were to issue a report card on this topic as of 2006, the situation might appear bright along such dimensions as higher education, funding, start-ups, high-tech innovation, and infrastructure.

Surveys show that we have thirty-eight of the top fifty universities worldwide. We graduated twenty-eight thousand Ph.D.s in science and engineering in 2006. Over $300 billion is spent annually on R & D in this country, two-thirds of it by industry. The federal government itself spends about $30 billion a year funding basic scientific research at universities. Its total spending on R & D through agencies like the National Science Foundation and DARPA amounted to $135 billion in 2006 and the range of funded discoveries was exceedingly broad—everything from more efficient solar cells to new technologies for drug delivery.

Our research laboratories—both corporate and government—actively pursued new opportunities in cutting-edge areas like clean technology and proteomics, the study of protein structure and function that many consider to be the next big thing after genomics. Start-up activity was brisk, with venture capitalists investing over $25 billion in the United States in 2006. The results of our entrepreneurial engine were everywhere to be seen: GPS navigation systems, the Second Life virtual world, nanomolecular materials, unmanned aerial vehicles such as the Global Hawk, next-generation computer chips, and more. Our innovation prowess was on display in other arenas of society, too, from design and architecture to media and social enterprises. Consider the buildings of Frank Gehry and William McDonough, the innovations of Chad Hurley and Steve Chen (creators of YouTube), and the emergence of what some have called netroots participatory democracy, in which political activists organize their constituents and incite their participation through blogging and other forms of online media.

But every one of these seemingly sunny items on our national report card has a dark side—a shadow, if you will. Every “A” pairs up with a “D.” Some of these facts are incomplete or the subject of controversy. But taken together, they paint a daunting story of a “perfect storm.” Let’s consider each in turn.

First, our preeminence in higher education masks the fact that there has been an astounding globalization of higher education in recent years. The result: growing concentrations of well-trained potential innovators all around the world. Australia, for example, has explicitly targeted higher education as a national growth strategy; 250,000 foreign students currently study at Australian institutions and a further 65,000 attend Australian campuses overseas. Most of the students are from China, Hong Kong, Malaysia, and Singapore. India shows signs of deregulating its higher education system so as to open the door to international universities. China’s government has an explicit target of bringing at least ten of its universities into the world-class group—it’s revealing of China’s ambition that the most widely used global ranking of universities is based on research from Shanghai Jiao Tong University.

Meanwhile, the data show that Asian students especially are less likely to seek education in the United States. From 1994 to 1998, Chinese, South Korean, and Taiwanese students who chose to pursue doctorates in the United States dropped 19 percent. An even more telling fact is that the number who chose to get doctorates in their home country almost doubled.

Adding to this global redistribution of higher education, a handful of major American institutions, such as Wharton and Northwestern, which understand the power of becoming global brands, have been opening up shop overseas. Northwestern’s highly ranked Kellogg School of Management now has executive education campuses in Hong Kong, Tel Aviv, Toronto, and Vallendar, Germany. There have been reports, officially denied, that patrician Harvard has been studying the potential of having a campus in China. Europe’s leading business school, INSEAD, is also globalizing with a Singapore campus that is run in alliance with Wharton.

Then there is the issue of the numbers of students being trained. If we look at the rate of advanced degrees granted, a particularly illuminating statistic comes from China, indicating that its growth curve is beginning to approach and even surpass our own. While China produced just 12,873 master’s degrees in 1995, it turned out 63,514 in 2004–2005, leading the United States for the first time. And while U.S. production of Ph.D.s seems to hover slightly north of 40,000—42,437 in 1996, 42,354 in 2005—China’s rate of doctoral production has increased more than fivefold in the past decade, rocketing to 9,427 from 1,784. Absolute numbers alone don’t tell the full story. Holders of American doctorates are still generally seen as more employable based on a higher-quality educational experience, which serves to maintain a perception of the United States as solidly in the lead. But at these rates of change, China is becoming a truly formidable contender.

Looking at another metric often used to measure the amount of research being done, our innovation engine would initially seem to be running in high gear. The number of research papers published by scientists, an oft-used measure of a nation’s dedication to innovation, puts America handily in the lead. But looking at the rate of growth paints a very different picture: Between 1988 and 2001, the annual production of research papers in China soared from 4,600 to 21,000, up 354 percent. In Asia overall, the increase was 119 percent, with the number of papers published rising to 113,600 from 51,800. “Wait a minute,” you might say, the Asian figures simply reflect a low starting point. That may be part of it, but even in Europe the number of research papers went from 143,900 to 229,200, an increase of 59 percent. Meanwhile, in the United States, they went from 177,700 to 200,900, a rise of just 13 percent.

Another important measure of competitiveness is the condition of a nation’s talent pool. If demography is destiny, the dire facts cast a pall over our innovation future. Patrick Callan, president of the National Center for Public Policy and Higher Education, put it this way: “The strength of America is in the population that’s closest to retirement, while the strength of many countries against whom we compare ourselves is their younger population.” A look at one crucial field is revealing. Computer science employment is growing by one hundred thousand jobs annually, according to Microsoft chairman Bill Gates. But the number of students graduating in computer science is declining. Moreover, the supply of H-1B visas in 2007, which enable foreign scientists and engineers to work in the United States, is so limited that applications were cut off two days after opening day; 133,000 applications were mailed in for 65,000 visas.

The United States is like a company that hasn’t yet recruited enough new talent, let alone trained it, even though its best and brightest executives and managers are packing up their mementos and heading to farewell dinners to collect their gold watches. If this nation were a company, the human resources director would be kicked out onto the street.
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