Innovation: Something new under the sun

Oct 11th 2007

From The Economist print edition

Innovation, long the preserve of technocratic elites, is becoming more open. This will be good for the world, argues Vijay Vaitheeswaran 

“A CRISIS is a terrible thing to waste,” Vinod Khosla laments to Larry Page. The two Silicon Valley luminaries are chatting one evening at the Googleplex, the quirky Californian headquarters of Google. The crisis which Mr Khosla is concerned about is caused by carmakers' addiction to oil and the consequent warming of the planet. “The energy and car industries have not been innovative in many years because they have faced no real crisis, no impetus for change,” he insists.

The two are plotting what they hope will be the next great industrial revolution: the convergence of software and smart electronics with the grease and grime of the oil and car industries. Mr Khosla is kicking around his plans for getting “chip guys” together with “engine guys” to develop the clean, software-rich car of the future. Such breakthroughs happen only when conventional wisdom is ignored and cross-fertilisation encouraged; “managed conflict”, in his words.

Mr Page, co-founder of Google, had earlier hosted a gathering of leading environmentalists, political thinkers and energy experts to help shape an inducement to get things moving: the Automotive X Prize, to be unveiled in early 2008. The organisers will offer at least $10m to whoever comes up with the best “efficient, clean, affordable and sexy” car able to obtain the equivalent of 100 miles-per-gallon using alternative energy. The charitable arm of Mr Page's firm has already taken hybrid petrol-electric vehicles, like the Toyota Prius, and turned them into even cleaner “plug in” versions which can be topped up from an electric socket.

Mr Khosla believes clean cars, using advanced biofuels or other alternatives, will come about only through radical innovation of the sort that Big Oil and Big Autos avoid. Risk and acceptance of failure are central to innovation, he argues, but the dinosaurs typically avoid both. “Big companies didn't invent the internet or Google, and much of the big change in telecoms also came from outsiders,” he adds.
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Coming from almost anyone else such talk would sound preposterous. But Mr Khosla and Mr Page are not ordinary businessmen or armchair revolutionaries. Mr Khosla helped to found Sun Microsystems, a path-breaking information-technology firm, and he went on to become a partner at Kleiner Perkins, a venture-capital company that was an early backer of Amazon.com, America Online and many other pillars of the internet economy. Mr Page's Google is one of the internet's biggest success stories. At 34 he is a multi-billionaire.

But these men are from Silicon Valley; and Silicon Valley is not America. It is tempting to dismiss such breathless talk of revolution as just more hype from people who are seeing the world through Google goggles. After all, go beyond the rarefied air of northern California and the rules of gravity are no longer suspended. The well-established industries which they mock still move at their usual but reliably glacial pace, right?

Well no, actually. Rapid and disruptive change is now happening across new and old businesses. Innovation, as this report will show, is becoming both more accessible and more global. This is good news because its democratisation releases the untapped ingenuity of people everywhere and that could help solve some of the world's weightiest problems.
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The seditious scene from the Googleplex also captures the challenge this presents to established firms and developed economies. For ages innovation has been a technology-led affair, with most big breakthroughs coming out of giant and secretive research labs, like Xerox PARC and AT&T's Bell Laboratories. It was an era when big corporations in developed countries accounted for most R&D spending.

North America still leads the world in research spending (see chart 1), but the big labs' advantage over their smaller rivals and the developing world is being eroded by two powerful forces. The first is globalisation, especially the rise of China and India as both consumers and, increasingly, suppliers of innovative products and services. The second is the rapid advance of information technologies, which are spreading far beyond the internet and into older industries such as steel, aerospace and carmaking.

What is innovation? Although the term is often used to refer to new technology, many innovations are neither new nor involve new technology. The self-service concept of fast-food popularised by McDonald's, for instance, involved running a restaurant in a different way rather than making a technological breakthrough. However, innovation can involve plenty of clever gadgets and gizmos.

One way to arrive at a useful definition is to rule out what innovation is not. It is not invention. New products might be an important part of the process, but they are not the essence of it. These days much innovation happens in processes and services. Novelty of some sort does matter, although it might involve an existing idea from another industry or country. For example, Edwin Drake was not the first man to drill for a natural resource; the Chinese used that technique for centuries to mine salt. But one inspired morning in 1859, Colonel Drake decided to try drilling for oil in Titusville, Pennsylvania. He struck black gold and from his innovation the modern oil industry was born.

The men in white coats

The OECD, a think-tank for rich countries, says innovation can be defined as “new products, business processes and organic changes that create wealth or social welfare.” Richard Lyons, the chief “learning officer” at Goldman Sachs, an investment bank, offers a more condensed version: “fresh thinking that creates value”. Both hit the nail on the head, and will serve as the definition in this report.

According to popular notion, innovation is something that men wearing white coats in laboratories do. And that's the way it used to be. Companies set up vertically integrated R&D organisations and governments fussed over innovation policies to help them succeed. This approach had successes and many companies still spend pots of money on corporate research. But firms are growing increasingly disenchanted because the process is slow and insular. A global study across industries by Booz Allen Hamilton, a consultancy, even concluded that “higher R&D spending doesn't ensure better performance in terms of growth, profitability or shareholder returns.”

Now the centrally planned approach is giving way to the more democratic, even joyously anarchic, new model of innovation. Clever ideas have always been everywhere, of course, but companies were often too closed to pick them up. The move to an open approach to innovation is far more promising. An insight from a bright spark in a research lab in Bangalore or an avid mountain biker in Colorado now has a decent chance of being turned into a product and brought to market.
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So why does the generation and handling of ideas matter so much? “We firmly believe that innovation, not love, makes the world go round,” insists John Dryden of the OECD. Corny perhaps, but studies do show that a large and rising share of growth—and with it living standards—over recent decades is the result of innovation (see chart 2). Innovative firms also tend to outperform their peers. “We're not discovering new continents or encountering vast deposits of new minerals,” Mr Dryden adds. Indeed, the OECD's experts believe that most innovation has been caused by globalisation and new technologies.

Analysis done by the McKinsey Global Institute shows that competition and innovation (not information technology alone) led to the extraordinary productivity gains seen in the 1990s. “Those innovations—in technology as well as products and business processes—boosted productivity. As productivity rose, competition intensified, bringing fresh waves of innovation,” the institute explains.

That is why innovation matters. With manufacturing now barely a fifth of economic activity in rich countries, the “knowledge economy” is becoming more important. Indeed, rich countries may not be able to compete with rivals offering low-cost products and services if they do not learn to innovate better and faster.

But even if innovation is the key to global competitiveness, it is not necessarily a zero sum game. On the contrary, because the well of human ingenuity is bottomless, innovation strategies that tap into hitherto neglected intellectual capital and connect it better with financial capital can help both rich and poor countries prosper. That is starting to happen in the developing world.

Revving up

Oct 11th 2007

From The Economist print edition

How globalisation and information technology are spurring faster innovation

IF YOU want a motorcycle, go to Chongqing. Although this dusty central Chinese city of drab office buildings and perpetually grey skies is better known as the gateway to the enormous Three Gorges Dam, it is also the two-wheeler capital of the world. Led by the region's pioneers, China now makes half the world's motorcycles. But more important than the numbers produced is the way these motorcycles are made—especially the way designers, suppliers and manufacturers have organised themselves into a dynamic and entrepreneurial network.

Unlike state-run firms, the city's private-sector upstarts, such as Longxin and Zongshen, do not have big foreign partners like Honda or Suzuki with deep pockets and proven designs. So they came up with a different business model, one that was simpler and more flexible. Instead of dictating every detail of the parts they want from their suppliers, the motorcycle-makers specify only the important features, like size and weight, and let outside designers improvise.

This so-called “localised modularisation” approach has been very successful and delivered big cost reductions and quality improvements, says John Seely Brown, an innovation expert who used to head the legendary Xerox PARC research centre. It is one example of the sort of business-model innovation which he insists is far more radical than conventional product or process innovation.

China moves ahead

Examples of these business-model innovations are now bubbling up from developing economies to threaten the established global giants. In a report with John Hagel, of Deloitte, a consultancy, Mr Seely Brown argues that the activity of private entrepreneurs means “China is rapidly emerging as the global centre of management innovation, pioneering management techniques that most US companies are struggling to understand.”

The emergence of Asian world-beaters exemplifies the two forces driving innovation. Globalisation and the spread of information technology allow the creation of unexpected and disruptive business models, like the one used by Chongqing's motorcycle-makers. Other examples include the design networks established by Taiwanese contract-producers in the textile industry. Groups of innovative just-in-time suppliers abound in Asia, feeding Western fashion and consumer-goods companies. They are often managed by supply-chain experts, like Hong Kong's Li & Fung. Unlike Japan's keiretsu, which bound companies and their suppliers together with interlocking shareholdings, these firms are free to leave their alliances. They stay together only if they continue to learn and profit from the experience. In some ways they resemble the nimble networks of firms that underpinned Silicon Valley's success.

Low labour costs may have given such firms a head start, but that is a transitory advantage. India's software innovators were once sniffed at as merely low-cost offshoring and back-office operations. But firms like Infosys, Wipro and Tata Consultancy Services (TCS) have become world leaders in business-software services. S. Ramadorai, TCS's chief executive, says his firm sees “innovation as a key enabler of its productivity edge”. He points out that his firm has been investing in R&D for 25 years and holds several dozen patents and copyrights. Navi Radjou of Forrester Research, a technology consultancy, applauds TCS's “global innovation ecosystem” which brings together academic labs, start-ups, venture-capital firms, large independent software firms and some of its most important customers.

Innovation is also changing the pharmaceuticals industry. Small biotechnology firms, using networked approaches, are getting ahead of Big Pharma. This too opens the way for Asian competitors, like Ranbaxy and Dr Reddy's Laboratories. These firms were once copycats, trampling on Western patents to make cheap generic versions of drugs. But increasingly they are shifting to process innovation and even new drug discovery.

Such innovation can arise out of necessity. Entrepreneurs in China must compete with privileged state firms with access to cheap credit as well as the local arms of multinationals. That makes China's “third sector”, as Messrs Seely Brown and Hagel call it, extraordinarily resourceful in trying to reach global markets. India has been less integrated into the world economy, so many of its innovative firms have initially concentrated on reaching “bottom of the pyramid” consumers. For instance, Selco, an Indian solar-energy pioneer, found that because many of its customers were living in remote areas, it had to set up local networks of trained technicians to sell, install and repair its products, and provide customers with small loans.

Bigger names

Most of these Chinese and Indian innovators are not well known, but it is only a matter of time before some will be. Frans van Houten, chief executive of NXP, a European semiconductor firm, is convinced of that. He says there are now over 400 firms designing chips in China. So far they produce “very pragmatic, fit for use” designs, but he has no doubt they will quickly become world-class innovators. One company the big carmakers are watching closely is India's Tata Motors, which is developing a “people's car” that might radically change the process of design, manufacturing and distribution to achieve its target price of no more than $3,000. If successful in India, Tata will produce a version of the car for export.

As the knowledge component of industries continues to grow, it will lower even further the barriers to entry in many businesses. Yet the same democratisation of innovation that empowers the new firms can be used to generate much greater innovation from within established companies. Some multinationals are already doing this in Asia to keep up with their local competitors (see article).

The effects of the growing knowledge-component of innovation have become increasingly clear in heavy engineering. Reinhold Achatz, of Siemens, claims the German giant has undergone a hidden electronics revolution. “We have more software developers than Oracle or SAP, but you don't see this because it is embedded in our trains, machine tools and factory automation,” he says. Mr Achatz calculates that as much as 60% of his firm's sales now involve software. Some 90% of the development in machine tools is in electronics and related hardware, and the figure is similar for cars. A BMW, he says, is “now actually a network of computers.”

Flat out in Germany

That may seem like an exaggeration until you step into the sleek new Hydrogen 7 BMW saloon. Push the pedal to the metal on the autobahn and the car responds as every BMW should; cylinders growling enthusiastically as the ultimate driving machine races past slower vehicles. But this car is not like any other made by BMW. Press a button on the steering wheel and it seamlessly switches from burning petrol to hydrogen.

The key to this advance, says Ulrich Weinmann, of BMW, is smart software. Electronics have been in cars for decades, but those were isolated “dumb systems”, he adds. Now cars are crammed full of networks of computers with smart software controlling and monitoring things. New BMWs can even synchronise with Apple's iPhone, and download maps and directions from Google while you drive.

The steady conversion of engineering into yet another knowledge-based industry forces the pace. “We are a quite mature industry, but customers now expect change faster,” adds Mr Weinmann. The demand for change is fastest in Asia. Several hundred new mobile phones are launched every year in China, and customers there now expect their new BMWs to be able to synchronise perfectly with each new handset, he sighs.

New competitors are emerging from unexpected quarters, which makes things difficult for established firms. One of them is Elon Musk, a 36-year-old entrepreneur who is challenging incumbents in not one but two old-time industries. Mr Musk made his fortune during the internet boom by selling PayPal, an online payments system, to eBay for $1.5 billion. He now heads Space Exploration Technologies, known as SpaceX. This is a start-up offering private space launches. Earlier this year, it fired a rocket into space, the first to be designed, paid for and launched entirely with private money.

SpaceX is the vanguard. Many private-sector newcomers, fed up with the overbearing ways of NASA and the big defence contractors, are working furiously to commercialise space. In September the X Prize Foundation and Google decided to fuel the fire by announcing a $30m prize for the first private-sector team to land and operate an unmanned rover on the moon. Peter Diamandis, the foundation's chairman, believes the old guard is no longer able to innovate. “Real breakthroughs require risk and the ability to absorb failure, and large organisations are incapable of such risk taking,” he says.

Mr Musk is not waiting to win any prizes. Besides SpaceX, he has also started Tesla Motors, which has devised an electric sports car capable of accelerating from zero to 60mph (100kph) in four seconds and has a top speed of over 130mph. More impressively, thanks to its advanced lithium-ion batteries and lightweight carbon-composite construction, the Tesla Roadster has a range of 200-250 miles from an overnight charge. The first cars to be produced on a larger scale are expected to hit the road next year. They will cost a pricey $100,000 or so, but Mr Musk's firm has already started work on a new factory to produce a family car which the company hopes to sell at half the price.

Larry Burns, in charge of R&D for General Motors (GM), is impressed by Tesla's technology, but points out that the firm's initial output of just a few hundred cars is trifling compared with global car production of some 60m vehicles a year.

He is right, but Tesla and others are the thin end of what could be a big wedge. Besides the innovative process lowering the barriers to entry, much key intellectual property involved in carmaking nowadays is no longer guarded in-house by the likes of GM and Ford: they now outsource most aspects of making a new car (except engines) to global parts suppliers and outside firms that put together large sections, or “modules”. That makes it much easier for newcomers to buy any bits they need.

Manufacturing is integrating

Even more important, the cost of launching a new car company has dropped dramatically. When Toyota and GM launched, respectively, Lexus and Saturn as semi-independent new companies, they had to spend billions of dollars. Now an upstart would need just a few hundred million. Paul Horn, the outgoing head of research at IBM, believes that the car industry is but one example of “the decomposition of the vertically integrated business model: car firms were once very integrated, but now don't make anything—they're integrators in a 'value net'.”

Mr Musk, mindful that he has yet to see a return on his investment, agrees the costs of entry are much lower, but gives warning that it will not be easy to take on the incumbents: “The last successful car start-up in America was 100 years ago.” Even so, he is convinced that the time has come to try because of a fundamental “technology discontinuity”: the shift from the internal-combustion engine to electric drive.

The proportion of electronics that makes up the cost of a new car has shot up from very little to perhaps a quarter. By 2010 experts think it could approach half. Thanks to recent advances in batteries and power electronics (made possible by innovations to power mobile phones and laptop computers), Mr Musk thinks most cars will become electrically powered. “In 50 years, we'll look back on the internal combustion engine and see it as a giant anachronism, like the steam locomotive.”

And again Asia could take the lead. Robert Lutz, GM's head of product development, says investment in and enthusiasm for clean technologies in Asia is so great that cars powered by fuel cells (squeaky-clean devices that use hydrogen to make electricity) are likely to take off in China before they do in the United States.

There is reason to believe he might be right. Just as villagers in Africa and Bangladesh have gone straight from no phones to mobile phones, developing countries could leapfrog with other innovations.

Developing countries already have higher levels of “early stage” entrepreneurship, with more people engaged in things such as starting new ventures—often because the necessity for doing so is greater (see chart 3). Tim Jones of Innovaro, a European innovation consultancy, points out that Africa is about to take the lead in using mobile phones for payments and remittances, thanks to the introduction of schemes like the M-PESA money-transfer service introduced by Vodafone and Citigroup in Kenya. These allow people to send money using text messages.

Some people reckon that, as the nature of innovation changes, so it is speeding up. But that's not obvious. Other periods have seen bursts of dramatic technological progress: the arrival of the telegraph, for instance, was just as disruptive as the internet is today.

Visit Wal-Mart's headquarters in Bentonville, Arkansas, and you will be greeted by a large plaque in the lobby which says: “Incrementalism is innovation's worst enemy! We don't want continuous improvement, we want radical change.” These are the words of Sam Walton, the firm's founder. And to his credit, Walton did radically change the general store with his innovative approach to low cost, high-volume supermarket retailing. But ask Linda Dillman, a senior official at the firm, about innovation at Wal-Mart today and she concedes that radical thinking was easier when the firm was young. Meg Whitman, eBay's boss, says the same. She concentrates on incremental improvement within the online auctioneer while looking outside to acquire radical ideas by buying start-up companies, including ones in other markets that imitate eBay.

Ideas at double speed

Many executives feel the heat is on and that they must innovate faster just to stand still. One reason is that product cycles are undeniably getting shorter. Gil Cloyd, chief technology officer at Procter & Gamble (P&G), the world's biggest consumer-products firm, studied the life cycle of consumer goods in America from 1992 to 2002 (before the internet's full impact was felt) and found that it had fallen by half. That, he concludes, means his firm now needs to innovate twice as fast.

3M, an American company famous for inventing the Post-it sticky note, also believes the world is moving much faster. Andrew Ouderkirk, one of the firm's celebrated inventors, thinks that is in part because many things that his company used to do in-house are now done by outsiders. To keep up, 3M carries out “concurrent development”, which involves talking to customers much earlier in the process to try to shorten development times.

Even the firm that laid down the first long-distance telegraph lines thinks today's innovation frenzy is unprecedented. Mr Achatz, of Siemens, is adamant that innovation is happening much quicker and that “access to information is so fast now that it allows much faster product-development cycles.” His firm is convinced that there will be an explosion of medical know-how thanks to the advance of information technology into medicine.

Perhaps managers at firms everywhere should be both far-sighted and paranoid in equal measure as they scan the horizon for unexpected competitive threats. Some companies are trying to organise themselves with management techniques to face just such a disruptive future.

Can dinosaurs dance?
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Responding to the Asian challenge

ARE consumers in India and China too poor to afford high-quality Western goods? That used to be the old idea of doing business in these countries as firms offered watered-down versions of their products at reduced prices. Mr van Houten, of chipmaker NXP, says Indian and Chinese consumers are forcing multinationals to design sophisticated products that more closely meet their needs, and this is making firms operating in Asia better innovators.

By recruiting ingenious local engineers and designers in places like Bangalore and Beijing, and paying close attention to trends and practices in the market, firms are coming up with products and services that can be sold in other parts of the world too. Nokia's engineers are finding that many Chinese and Indians access the internet mainly through their mobile handsets. Such customers' requirements of their handsets may therefore be quite different to those of Western users, many of whom have computers at home and at work.

GE's research lab in China has come up with a simplified magnetic-resonance imaging machine that costs a fraction of the one it sells in rich countries. The firm now plans to sell it worldwide. Wenda, a question-and-answer “knowledge community” product developed by Google in China to help overcome a lack of local content, was launched in Russia in June.

Unilever has long had a strong distribution network in India, but it has expanded its efforts with a division called Shakti, which provides Indian women's self-help groups with business education and the chance to earn a living selling cheap sachets of Unilever products. The effort has proved so successful that Unilever introduced a high-tech element: the Shakti entrepreneurs now run kiosks with personal computers which villagers can rent to send e-mails and browse the web for things that can make a big difference to their lives, like market prices.

Alan Lafley, who ran some of Procter & Gamble's Asian businesses before getting the top job at the American company, says many Asian firms began imitating what foreign ones did but are now “very innovative, especially with business models”.

Mr Lafley sees Indian firms shaking up the way foreign companies operate, and not only with back-office services where many began. Hours after he uttered those words, Wipro, an Indian pioneer of software services said it would open a new development centre in Atlanta, Georgia, that will report to its headquarters in Bangalore.

This is forcing P&G to innovate in other ways too. Mr Lafley uses the example of detergents in China, where the company is using a low-cost manufacturing method which he likens to Coca-Cola's “syrup” model, which supplies a concentrate to local bottlers. P&G provides secret, high-value “performance chemicals” to Chinese partners, who add basic ingredients and packaging before distributing the products.

A dark art no more
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From The Economist print edition

Like management methods before it, innovation is turning from an art into a science

“WHAT matters gets measured.” That is one of the basic tenets of corporate strategy taught at business schools. As driving growth through innovation is today at the top of corporate agendas you would expect to find managers treating it like a science. After all, manufacturing philosophies such as “total-quality management” (a process of continuous improvement) and “Six Sigma” (which uses statistical methods to eliminate variations and defects) were quantified and widely deployed a long time ago, often with good results.

Yet innovation remains a frustratingly fuzzy notion. Many bosses think it is essentially a creative process. Some anoint “chief innovation officers”, bring in consultancies or set up secret “skunk works” to tease out the ideas they fear their own bureaucracy might squash. One senior executive maintains that innovation simply cannot be defined exactly, but that “like pornography I know it when I see it.”

The wrong measure

Jorma Ollila, non-executive chairman of both Nokia and Royal Dutch/Shell, argues that it is a mistake to measure innovation by the number of patents issued by a company or the extent to which new technologies are introduced. He suggests that the most fertile area of innovation today can be found in management.

One reason why bosses might not want to be too obsessive about creativity is that generating ideas is the easy part. Exploiting them has always be harder. As Thomas Edison, one of America's greatest inventors, put it, genius is 1% inspiration and 99% perspiration. But many managers are reluctant to take the same hard-nosed approach they use in other parts of their business and apply it to fragile creative types.

If any firm has an analytical approach to innovation it should be Google. After all, the firm's superstars are its software engineers. It is so obsessed with data that it posts nerdy tip sheets on statistical-quality measurement above the urinals at the Googleplex. And yet managers sound like mumbling teenagers when they are asked how they approach innovation.

Marissa Mayer, the company's flamboyant head of “user experience”, declares that Google is not merely a search engine but “an innovation engine” that needs constantly to reinvent itself—“just like Macs and Madonna”. As 3M and some other firms do, Google grants its engineers permission to spend 20% of their paid time on pet projects unrelated to their daily job. She points to a few examples of new products that have emerged this way, such as Gmail, but cannot provide any real evidence that allowing staff to take time off from their normal jobs contributes more to the firm than it costs.

It is a question that even Eric Schmidt, Google's chief executive, cannot answer. Surprisingly, he declares that trying to measure his firm's innovation process would choke it off altogether. Tim Brown, head of Ideo, a design consultancy, concurs: “A lot of innovation is anti-Six Sigma. You want a lot of variance.”

Fuzzy logic

Not surprisingly, Jeffrey Immelt, chairman of GE, strongly disagrees. His firm has long been a champion of Six Sigma. Mr Immelt reckons that “operational excellence” is the crucial part of innovation, not the fuzzy ideas-generation bit. He suggests that “passion and vision” might make up just 20% of the process.

Larry Keeley of Doblin, a innovation consultancy, has followed this debate closely for decades and insists the answer is clear: “Creativity is maybe 2% of the innovation process. It's a vanishingly small component, and it's the part you can acquire from outside the firm.”

Despite difficulties trying to define it, the innovation process is steadily becoming a practical science to be measured, taught and managed. Clayton Christensen, a professor at Harvard Business School and an expert on the subject, insists that “innovation simply isn't as unpredictable as many people think. There isn't a cookbook yet, but we're getting there.”

The Haas business school at the University of California at Berkeley has already gone so far as to revamp its entire curriculum to concentrate on innovation management. Berkeley is home to some of the leading experts on the subject, including Henry Chesbrough (who popularised the notion of “open innovation”) and AnnaLee Saxenian (whose recent book “The New Argonauts” analyses Silicon Valley and related innovation clusters). Richard Lyons, now of Goldman Sachs, led the revamp at Haas in his previous job. He is convinced that all managers can be taught how to nurture innovation.

The rough outline of how this might be done is emerging. But there is no one-size-fits-all strategy. Bosses have to appraise the strengths and weaknesses of their firms honestly and continuously to take account of rapidly evolving competitive threats. But cut through the clutter of PowerPoint presentations and faddish slogans, and a number of things become clear.

All that jazz

For a start the debate over creativity versus execution should be put to rest: firms need to do both. But that does not mean they have to do it all themselves. On the contrary, the double act is best managed with a loose and open approach during the wild and woolly idea-generation phase, and a tighter, more concentrated one to turn ideas into products or services. John Kao, author of “Jamming: The Art and Discipline of Business Creativity”, likens the process to playing jazz: there is no fixed score in any given improvisation, but that does not mean there are no underlying principles either.

P&G is a good example of an inward-looking firm that has embraced creativity and openness with some success. But Mr Lafley, its chairman, makes clear this is no mystical process. He argues that even a process that is open to fresh thinking from the outside, as P&G's is, can be run the same way as a factory: “It is possible to measure the yield of each process, the quality and the end product.”

On the flip side, a firm known for emphasising execution over creativity is GE. Its focus on the practical application of new ideas, rather than invention itself, goes all the way back to its founder, Edison. Indeed, he commercialised but did not invent the light bulb.

GE's strength is not in breakthrough inventions but, to use Mr Immelt's words, “in turning $50m ideas into billion-dollar ideas.” His way of doing that is a highly structured process that involves a mix of management training, increased exposure to outside ideas (for example, his firm is starting a venture capital fund to get “early visibility” of clever inventions) and continuous funding for the development of new ideas. He also emphasises that the acceptance of failure is an integral part of the effort, as long as it is “fast failing”.

It is the last bit of Mr Immelt's process that points to one of the biggest thoughts emerging from innovation research in recent years: neither idea generation nor execution is as important or as tricky as the filtering process that links the two. Harold Sirkin, of the Boston Consulting Group, is the co-author of “Payback”, a book on innovation strategy. He scoffs that “firms have too many ideas and too much emphasis on creativity—more ideas merely choke the funnel even more.” In fact, the more ideas a firm comes up with, the more important it is for bosses to decide early on which of them to kill off. This is to avoid heading down countless and costly dead ends. As Ron Adner of Insead, a French business school, puts it, “Innovation is a loser's game, as we know most initiatives fail. But the truly innovative companies know how to deal with losing.”

That is why failing fast and learning from those failures is so important for companies. Niklas Savander, of Nokia, argues that given today's accelerating pace of global innovation firms “need really harsh discipline to weed out ideas quite quickly—we are working at fast failing, but are not there yet.” He thinks his own company's legacy as a hardware manufacturer—a capital-intensive and slow-moving sector compared with software or services—is holding it back.

Turf wars are another obstacle to fast failing. Employees in one part of a company often reject ideas and advice from a different part. Mark Little, GE's head of research, confesses that getting his boffins to kill off unviable projects is the hardest task he faces: “Like a dog with a bone, people don't want to give them up.”

Even if firms can overcome the stigma of failure, how exactly are bosses to know which potential innovations to kill? Mr Christensen, author of “The Innovator's Dilemma”, believes he has cracked the code. He says it can require unlearning some of the things that managers often accept as golden rules. The chief one is the belief in listening and responding to the needs of your best customers.

Siren songs

This seemingly sensible strategy can be a dangerous siren song, Mr Christensen argues. His influential book shows how even successful firms can get into trouble by trying to please their best customers. Because there may be only a handful of highly profitable, high-end buyers who want and can afford more features and better performance, firms can invest heavily in trying to deliver what this elite group wants even though the resulting products may end up beyond the reach of the majority of their customers.

That, argues Mr Christensen, allows upstarts to enter the market and offer inferior (although perfectly adequate) technologies and products at much cheaper prices and push incumbents into ever smaller niches—and ultimately out of business altogether. He cautions this “disruptive” innovation is not the same thing as “radical” or “breakthrough” innovation, although the notions are often conflated. In his view, personal computers disrupted IBM's mainframe computers and Digital Equipment's mini-computers, as did Nucor's highly efficient mini-mills to US Steel's blast furnaces.

Now Chinese and Indian firms are poised to disrupt established companies everywhere in much the same way, he argues. Their impact, he says, will be even more traumatic because both countries have a large pool of domestic customers—many of whom have only just begun consuming and do not have the same high expectations as Western customers typically have. Chinese and Indian companies can practise on their domestic customers while they improve quality to the point they can begin to export. South Korean firms have already gone through much the same process with consumer-electronics and cars—and in the process have frightened many of their Japanese rivals.

Snap, and it's too late

In a sense, Mr Christensen's management myths echo a sentiment expressed by Edwin Land, the inventor who founded Polaroid. “People who seem to have had a new idea have often simply stopped having an old idea,” he said. Alas, his successors at Polaroid did not pay attention. The firm stuck by its successful old idea for film-based instant photography and stubbornly ignored the disruptive potential of digital imaging until it was too late. Polaroid went bust in 2001.

Mr Christensen's alternative innovation strategies include watching out for new technologies or new business models which are designed to attract customers who may not be using your product today because it too expensive or too complicated. Sony's early transistor radios were tinny compared with RCA's big home versions, but teenagers who never had radios loved these cheap devices.

He also thinks it is better to make things simpler and easier for the bottom and middle of the market, as personal computers did, rather than add needless bells and whistles for the handful of top customers who can afford and demand them. And he says companies should act decisively to co-opt or pre-empt disruptive ideas themselves, even if it threatens their core businesses in the short run.

Executives at US Steel, a traditional integrated steel-firm nervously eyeing the threat from new mini-mill technology, nearly built a cheap and cheerful mini-mill themselves to compete against the upstart Nucor. However, recounts Mr Christensen, those aspiring innovators within US Steel were forced to halt the profitable project by bean counters, who argued that it was cheaper just to produce more steel from the firm's existing blast furnaces (since their capital costs had been paid for and steel could be produced for merely the marginal cost of cranking out an extra tonne). That short-term thinking scuppered the giant firm's best chance for reinventing itself.

Peter Drucker, an eminent management guru, argued decades ago that innovation and entrepreneurship are “purposeful tasks that can be organised—are in need of being organised” and should be treated as part of an executive's job.

Is there a risk that with too many rules, firms could lose out to serendipity? Ask Mr Lafley how he intends to keep P&G's edge if innovation becomes less ad hoc and he immediately points to Toyota's embrace of total-quality management as a model. Many firms have studied the Japanese carmaker's legendary methods, as P&G's rivals are even now studying its innovation model, but none has really been able to copy it. That is because Toyota's real edge is the strong culture which drives its unrelenting quest for quality.

Bill Reinert, a senior Toyota official based in North America, explains it thus: “What's discontinuous about our firm is the very long view of management. That vision has pushed us from being a closed company to one with continuous information flows, both into the company and within it, about market, regulatory and geopolitical trends.”

A symbol of this is Toyota's Prius hybrid-electric car. It was a risky bet on an unproven technology, but it has been a huge success. It was a long-term vision, says Mr Reinert, that overcame the firm's innate caution. And in the future the company is going to have to make similar bets again. “We are convinced that we are entering a disruptive future, and we want to be ready for it,” he says. He is not alone in taking that view.

The love-in

Oct 11th 2007

From The Economist print edition

The move toward open innovation is beginning to transform entire industries

BERKELEY seems like a fitting place to find the godfather of the open-innovation movement basking in glory. The Californian village was, after all, at the very heart of the anti-establishment movement of the 1960s and has spawned plenty of radical thinkers. One of them, Henry Chesbrough, a business professor at the University of California at Berkeley, observes with a smile that “this is the 40th anniversary of the Summer of Love.”

Mr Chesbrough's two books “Open Innovation” and “Open Business Models” have popularised the notion of looking for bright ideas outside of an organisation. As the concept of open innovation has become ever more fashionable, the corporate R&D lab has become decreasingly relevant. Most ideas don't come from there (see chart 4).

To see why travel to Cincinnati, Ohio—which is about as far removed culturally from Berkeley as one can get in America. The conservative mid-western city is home to P&G, historically one of the most traditional firms in America. For decades, the company that brought the world Ivory soap, Crest toothpaste and Ariel detergent had a closed innovation process, centred around its own secretive R&D operations.
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No longer. P&G has radically altered the way it comes up with new ideas and products. It now welcomes and works with universities, suppliers and outside inventors. It also offers them a share in the rewards. In less than a decade, P&G has increased the proportion of new-product ideas originating from outside of the firm from less than a fifth to around half. That has boosted innovation and, says its boss, Mr Lafley, is the main reason why P&G has been able to grow at 6% a year between 2001 and 2006, tripling annual profits to $8.6 billion. The company now has a market capitalisation of over $200 billion.

IBM is another iconic firm that has jumped on the open-innovation bandwagon. The once-secretive company has done a sharp U-turn and embraced Linux, an open-source software language. IBM now gushes about being part of the “open-innovation community”, yielding hundreds of software patents to the “creative commons” rather than registering them for itself. However, it also continues to take out patents at a record pace in other areas, such as advanced materials, and in the process racks up some $1 billion a year in licensing fees.

Since an army of programmers around the world work on developing Linux essentially at no cost, IBM now has an extremely cheap and robust operating system. It makes money by providing its clients with services that support the use of Linux—and charging them for it. Using open-source software saves IBM a whopping $400m a year, according to Paul Horn, until recently the firm's head of research. The company is so committed to openness that it now carries out occasional “online jam sessions” during which tens of thousands of its employees exchange ideas in a mass form of brainstorming.

Mr Chesbrough, of course, heartily approves. He gives dozens of other examples of firms doing similar things, ranging from Clorax, a household products firm to Air Products, an industrial gases company. Mr Chesbrough reckons that “IBM and P&G have timed their shift to a high-volume open-business model very well” and that if their competitors do not do the same they will be in trouble.

Not everyone is impressed. Kenneth Morse, head of MIT's Entrepreneurship Centre, scoffs at IBM's claim to be an open company: “They're open only in markets, like software, where they have fallen behind. In hardware markets, where they have the lead, they are extremely closed.”

Open costs

David Gann and Linus Dahlander, of London's Imperial College, are also sceptical. They argue that firms have always been open to some degree and that the benefits differ depending on their line of business. Those using older technologies, for instance, may benefit less. They also point out that the costs of open innovation, in management distraction or lost intellectual-property rights, are not nearly as well studied as its putative benefits.

Yet another critique comes from capital-intensive industries, where products take a long time to develop and remain on sale for years. Toyota's Mr Reinert laughs when asked about open innovation. With the billions of dollars his firm spends on research and on equipping its factories—not to mention a five-year product-development cycle—he suggests it would be foolish to open up and allow rivals to steal its edge. “Eventually even Google will have to make something tangible, and when they do they will protect it—just like Tesla Motors, which does not have an open model,” he adds.

GE's Mr Immelt observes that his firm is a leader in a number of fields, such as making jet engines and locomotives, which requires “doing things that almost nobody else in the world can do” and where intellectual-property rights and a degree of secrecy still matter. Mark Little, his head of research, is even more sceptical and says outside ideas “don't really stick well here”. He professes great satisfaction with the output of GE's own research laboratories. “We're pretty happy with the hand we've got,” he adds.

Horses for courses, perhaps. Boosters of open-innovation agree that there are perils. One of them is that it is not easy to work with outsiders. Corporate cultures can sometimes clash and some outsiders are not used to working in a business environment. For example, P&G has a “co-invention” lab with BASF, a German chemicals giant with its own strong corporate-culture. Boffins from the American government's prestigious Los Alamos national laboratory also sit in on some of P&G's research-planning sessions. The consumer products firm believes that the benefits of working with people from such diverse organisations are worth the effort.

For one thing, patents are becoming much less important nowadays than brands and the speed at which products can be got to market. It is true that some of the rising stars in developing economies are beginning to take out more patents, but many of their innovations are still kept quiet as trade secrets. So fluid are their markets, and so weak the historical patent-protection in them, that bosses often prefer to keep things in the dark—and come up with the next innovation as necessary to stay ahead of the competition.

Even in developed markets, the acceleration of innovation is making patents less relevant. What is more, say brand experts at P&G (which claims not even to count patents any longer), the dizzying pace of change today confuses consumers with a baffling array of choices. Such firms are increasingly turning to trusted brands to simplify things for their customers. Andrew Herbert, head of Microsoft's research centre in Cambridge, England, puts it this way: “Our brand hides a tremendous amount of innovation.”

Open innovation also appears to keep corporate bureaucrats on their toes, making companies better at competing. The combination of exciting new technologies and juiced-up management processes has, according to Mr Lafley, helped P&G to reduce its rate of failed product-launches from eight out of ten to just half.

Unilever's David Duncan insists that his firm—one of P&G's biggest competitors—is much better connected to its customers than it was. “Twelve years ago, when I joined, we were very closed, vertically integrated and owned most of the value chain—even the chemicals and software we used,” he says. Now it is much more receptive to ideas and services from the outside, even posting challenges on the internet for people to come up with new ideas. But he too confesses that there can be difficulties: “it's like the first time you used Google; it was scary and a bit tricky, but soon you see that it's great.”

So how do you know if open innovation will work for a particular company? It may well depend not just on what a company does but also on how it is perceived in the market. Hal Sirkin, of the Boston Consulting Group, suggests that rather than see firms like P&G and IBM as truly open innovators, it is better to view them as “beacons”. They have enough world-class experts working for them to attract outsiders who have brilliant ideas. Such firms are “open” in the sense that they are now casting a very wide net in their search for ideas. However, once they have captured the essence of those ideas, argues Mr Sirkin, “they control them and the process of getting them to market.”

At your service

On a summer day in east London, a warehouse was taken over by a company eager to make a splash. It was decked out to look like a cool New York loft. The Ministry of Sound, a London nightclub, was hired for a party afterwards. The event was packed with journalists. At last the stars took to the stage—a group of besuited Nokia executives there to announce a dramatic change in corporate strategy.

Nokia, a Finnish company, makes mobile-phone handsets which are used by nearly a billion people around the world. However, it now wants to be a services firm. Why? Niklas Savander, of Nokia, argues that the mobile-phone business “is moving so rapidly, thanks to the democratisation of the internet, that we must innovate or die.” Providing people with devices alone is not enough, the company has concluded.

With half of the value and most of the innovation in a mobile-phone handset now made up of software, “the leap to services is not so great as it seems,” he adds. Nokia is now rolling out Ovi, a branded service offering users networked gaming, music downloads and other services from their handsets.

Visionary companies need to do even more than that, argues a report by C.K. Prahalad and Venkataram Ramaswamy, two academics at the University of Michigan. They think firms should cultivate a network that includes consumers in which “personalised, evolvable experiences are the goal, and products and services evolve as a means to that end.” That sounds fluffy enough to have come straight from the Summer of Love.

Yet despite the dangers, some companies have successfully brought consumers and others into the innovation process. Lego, the Danish maker of children's building blocks did it; and it helped revive the company. Influenced by research done at MIT on how children learn, Lego launched Mindstorms, a robotics kit that allows people to design their own robots and other devices. Numerous websites have popped up as users—including many adults—come up with all sorts of ways of putting together the kit to make things ranging from intruder alarms, sorting machines and even the controls for small unmanned aircraft.

Eric Von Hippel, of MIT, has long advocated user-driven innovation. He says you can see it all around you. Users who feel passionate about certain products often fiddle around with them because they fail to provide exactly what they want. It might be a mountain bike, a kayak or even a car. He reckons open innovation misses the point if it is not inspired by users, because companies are then “just talking about a market for intellectual property rights, it's still the old model.”

Mr Von Hippel thinks that firms that are close to their lead users can come up with much better designs for new products and get them to market faster. This advice appears to contradict what Harvard's Mr Christensen says, but in fact the two theses are compatible. Mr Christensen's point is that firms should not uncritically cater to the demands of their most profitable current customers. They must question those demands or they could end up doing little more than gold-plating their current offerings; like Mr Von Hippel, he thinks firms should keep a closer watch on new and dissatisfied users, who are much more likely to be the source of disruptive ideas.

Invented on Facebook

Mr Von Hippel adds that networks of hyper-critical users can even help firms quickly filter out bad ideas and thus encourage the process of fast failing. The craze for social networking sites, like Facebook and MySpace, could be useful. Sinan Aral, of the Stern business school at New York University, argues that how people relate to the products they use (something often discussed on such sites) reveals a social structure and preferences. That can help firms understand more about their customers and how to market products more effectively.

User networks operate in many businesses. OnStar, a mobile-information system widely launched by GM in 2000, was initially meant only to provide safety and emergency services for drivers. But motorists wanted it to do more, and they pushed GM to innovate. Now OnStar can check if a car is working properly, open the doors for a driver who accidentally locks the keys inside and even locate the nearest pizza place. GM's Larry Burns believes OnStar helps to improve his firm's brand loyalty because it keeps the company in constant touch with its customers.

Richard Lyons, of Goldman Sachs, offers the most compelling argument for firms to think hard about recruiting users to speed up and improve their innovation efforts. In rich countries about four-fifths of economic activity now involves services, but profit margins are eroding. He argues in a new paper that “commoditisation often occurs even faster in services than in physical products”, because innovations are easier to copy, patents can provide less protection, up-front costs are lower and product cycles are shorter.

For a business that uses open and networked innovation, it matters less where ideas are invented. Managers need to focus on extracting value from ideas, wherever they come from. Unfortunately government planners, who are often obsessed with national innovation policies and the need to create clusters like Silicon Valley, have not learnt this lesson. History also shows that countries that come up with new technologies are often not the ones that commercialise or popularise those inventions. Richard Halkett, of Nesta, a British research body devoted to innovation policy, jokes that the right policy for governments should be “never invented here”. He may be right.

The fading lustre of clusters

Oct 11th 2007

From The Economist print edition

The best thing that governments can do to encourage innovation is get out of the way

THE scene in Salzburg earlier this year was one that Joseph Schumpeter, an economist obsessed with innovation, and Mr Drucker, the management expert, would surely have approved of. Several dozen government officials and academics from around the world gathered at Schloss Leopoldskron, a spectacular rococo palace located on the shores of an idyllic lake. They came not for the fresh Alpine air, hearty Austrian fare or even the hills alive with music. It was for a conference organised by the Salzburg Global Seminar, a non-government organisation, to discuss what they could do to turn their economies into innovation powerhouses.

Holding such a meeting in the heart of Europe seemed only fitting—and not just because the two great theorists of innovation both hailed from the region. After all, it was a European, France's Georges Doriot, who invented venture capital during his time teaching at Harvard. And it was another Frenchman, Jean-Baptiste Say, who coined the word entrepreneur two centuries ago to describe the plucky upstart who “shifts economic resources out of an area of lower and into an area of higher productivity and greater yield.”

And yet the star of the show was America. Everyone wanted to learn how Silicon Valley was created and how it has managed to keep its edge despite various booms and busts. And Asia also made its mark, with innovation gurus from places like Singapore bragging about how many billions of dollars they are spending on technology parks, tax breaks on foreign investment and scholarships for their bright young things to go to MIT and Stanford.

Out of steam
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So what about Europe? The blunt answer is that the European Union (EU) is something of an also-ran when it comes to innovation. That does not mean the region has no innovative companies—it certainly has them in some areas, especially retail and financial services with firms like Zara, a Spanish fast-fashion chain, and Direct Line, a British online insurer. But these tend to be exceptions. It is not much of an exaggeration to say that, aside from mobile telephony, Europe has not come up with a globally disruptive innovation in decades—although Skype, an internet-telephony firm that is now part of eBay, once looked like it might qualify.

Europe's innovation malaise is the result of a complex mix of factors. Some places, like Ireland, Finland and parts of Scandinavia, do better than others. And Cambridge, England, can reasonably claim to have created Europe's best innovation cluster, albeit one that falls far short of Silicon Valley. The main thing holding back continental Europe is that it is a lousy place to start a new company. It can cost a lot of money and it takes too long to set up a business (see chart 5).

Last year, venture capitalists invested only about €6.4 billion ($9 billion) in the EU, while their American counterparts splashed out some $45 billion on new ventures. The link between venture capital and innovation is a strong one. Samuel Kortum and Josh Lerner, two American academics, have shown that “a dollar of venture capital could be up to ten times more effective in stimulating patenting than a dollar of traditional corporate R&D”. They scrutinised 20 manufacturing industries between 1965 and 1992, and found that the amount of venture-capital money in a sector dramatically increased according to the rate at which businesses in that sector took out patents. From 1982 to 1992, they calculated that venture-capital funds amounted to just 3% of corporate R&D but 15% of all industrial innovations.

It is true that patents have become less important in some industries and so they may be an imperfect proxy for all innovation. And in some cases venture-capital funds will follow rather than create innovation. Nevertheless, patents are still widely used and Messrs Kortum and Lerner successfully validated their results with other measurements too.

But surely innovation and entrepreneurship are not the same thing? Following the most useful definition—that innovation brings fresh thinking to the marketplace that creates value for a company, its customers and for society at large—someone who opens yet another corner café may be a successful entrepreneur but not much of an innovator.

The ones worth paying attention to are a special type of entrepreneur who embraces new ideas. These are the people who are able to carry out the “creative destruction” that Schumpeter marvelled at. In Europe they are thin on the ground: too many Europeans opt for comfortable jobs working for Siemens or Electricité de France than the risk and bother of starting speculative new companies.
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This is worrying for Europe. National champions and incumbents are not disruptive innovators: upstarts are. From 1980 to 2001, all of the net growth in American employment came from firms younger than five years old. Established firms lost many jobs over that period and dozens fell off the Fortune 500 list.

Big corporations have been dying off and disappearing from stockmarket indices. Most of the dynamism of the world economy comes from innovative entrepreneurs and a handful of multinationals (like GE, IBM, 3M, P&G and Boeing, all of whom have stayed on the Fortune 500 list for over 50 years or so) and which constantly reinvent themselves.

Carl Schramm, president of the Kaufman Foundation, which studies entrepreneurship and innovation, says that “for the United States to survive and continue its economic and political leadership in the world, we must see entrepreneurship as our central comparative advantage. Nothing else can give us the necessary leverage to remain an economic superpower.”

The trouble with dirigisme

America's economy is not a free-market paragon, to be sure. The internet and related industries have all benefited from the spill-over effects from government funding of universities and from military spending. However, it is wrong to think those factors alone explain America's dynamism. The Soviet Union spent lavishly on its military and space programmes during the cold war, but because its economic system was ossified there were few spill-over effects. The unintended beneficiary was Israel, arguably the most entrepreneurial economy on earth, because its many Russian émigré scientists now form the core of a vibrant high-tech sector.

What is more, Europe itself spends a lot of money on higher education and has a number of top universities with leading academics and researchers who produce excellent papers and win Nobel prizes. The problem is that their ideas tend to stay in their ivory towers. Part of the explanation is that innovation is still seen as being driven by government spending in R&D, when in fact most of it is now in services and business models. Companies that outperform their peers put a much bigger emphasis on business-model innovation (see chart 6).

The EU has an official target to raise government R&D spending to 3% of GDP and there is much angst over patents—an obsession that Japanese planners share. The latest edition of “Science, Technology and Innovation in Europe”, an annual report by Eurostat, the statistical arm of the European Commission, reveals exactly what is wrong. It is chock full of figures, broken down by region and industry, of research spending, patents filed, scientists employed and other important-sounding variables. The problem is that these are all inputs into the innovation process, not outputs. There is only a cursory discussion of venture capital and no attention paid at all to entrepreneurship—the most powerful way to turn ideas into valuable products and services.

The world is spiky

Another problem is that EU officials, like government bureaucrats everywhere, are obsessed with creating geographic clusters like Silicon Valley. The French have poured billions into pôles de compétitivité; and Singapore, Dubai and others are doing much the same. There are dozens of aspiring clusters worldwide, nicknamed Silicon Fen, Silicon Fjord, Silicon Alley and Silicon Bog. Typically governments pick a promising part of their country, ideally one that has a big university nearby, and provide a pot of money that is meant to kick-start entrepreneurship under the guiding hand of benevolent bureaucrats.

It has been an abysmal failure. The high-tech cluster in and around Cambridge, England, is the most often-cited counter example. Hermann Hauser, of Amadeus Capital, a leading British venture capitalist (who, curiously, also hails from Vienna), is an optimist: “Silicon Valley is still the lead cow but Cambridge is the best in Europe.” Perhaps, but that is faint praise. The main problem, argues Georges Haour, of IMD, a Swiss business school, is that Cambridge suffers from the Peter Pan complex: “inventors never want to grow up, they are happy with modest success.” One veteran of the city's start-up scene even argues that its success came “in spite of, not because of” government and university support.

Experts at Insead looked at efforts by the German government to create biotechnology clusters on a par with those found in California and concluded that “Germany has essentially wasted $20 billion—and now Singapore is well on its way to doing the same.” An assessment by the World Bank of Singapore's multi-billion dollar efforts to create a “biopolis” reckoned that it had only a 50-50 chance of success. Some would put it less than that.

Diana Farrell, of the McKinsey Global Institute, argues that the real problem holding back innovation in many developed countries is too much government in the form of red tape and market barriers. She points out that planning restrictions have prevented the expansion of Ahold and other highly efficient retailers in France. Closing hours in several EU countries also act as an inhibitor. The institute's studies of Japan and South Korea suggest the heavy hand of government is even more stifling in those countries: outside a small, highly competitive group of export industries (cars, electronic goods and steel), inefficient, coddled domestic sectors are slow to adopt new technologies or business practices.

Pedro Arboleda, of Monitor Group, summarises his consultancy's years of research into this matter thus: “Companies, not regions, are competitive. So the question for government is: how to attract many competitive firms?” That throws cold water on cluster-mad politicians. It also points to what are sensible prescriptions to promote innovation.

First of all, stop spreading money around trying to clone lots of Silicon Valleys. Steven Koonin, chief scientist at BP and formerly the provost of the California Institute of Technology, thinks EU countries anyway spread research funds too thinly. American officials, he says, “have no problem making big awards, so they can achieve scale.” His own firm has just done that, setting up a $500m research alliance run by the University of California at Berkeley to look into advanced biofuels.

However, there is an even more important factor than money: culture. Nokia's success was not the result of far-sighted planning or subsidy by the government of Finland. One Nokia executive confides: “The biggest boost to our firm was the deregulation that followed the second world war and the government's avoidance of protectionism.” One of the most innovative things Nokia did was to spot that the handset could also be a fashion accessory. And coming from such a small and open market, it was forced to think globally.

Secondly, governments keen to promote innovation need to look out for market distortions and over-regulation that can be stripped away. Entrepreneurs can face an uphill battle legally, and not just culturally, in many countries. The bankruptcy code in many places is excessively burdensome, even banning some failed entrepreneurs from running a company for years. Contrast that with America's Chapter 11 bankruptcy proceedings, which quickly re-deploy both the bankrupt firm's physical assets and the creative energies of its leaders.

In India an overbearing system known as the “Licence Raj” choked the creativity out of most sectors of the economy for decades, through a mix of over-regulation, petty corruption and centralised planning. But the bureaucrats in Delhi did not understand computer software well enough to regulate it. And by the time they cottoned on, innovators in Bangalore and other corners of India had created a world-class industry. A similar story may be unfolding in China. Adam Segal, of the Council on Foreign Relations, an American think-tank, has studied high-technology firms in Beijing, Shanghai, Guangzhou and Xian. His research shows that smaller firms in the private sector are likely to be more innovative than bigger ones reliant on government largesse.

Even in Africa, where chaotic and corrupt rule can impede growth in myriad ways, extraordinary innovators are starting to flourish wherever they are not choked off by bureaucrats or fat cats. John Dryden, of the OECD, observes that “freedom from legacy” (in the shape of stranded assets, like fixed-line telephony or centralised power grids) has liberated African entrepreneurs and allowed them to leapfrog with technology—from having no electricity to solar cells, for instance.

Stewart Brand, an internet pioneer and co-founder of the Global Business Network, a scenario consultancy, is convinced that if you want to see the next wave of consumer innovation, “look to the slums of South Africa, not Japanese schoolgirls.” So where does that leave the present Goliath of innovation, the United States?

The age of mass innovation

Oct 11th 2007

From The Economist print edition

We are all innovators now

JOHN KAO is an innovation guru described as “Mr Creativity” by this newspaper a decade ago. Now he is concerned about America losing its global lead and becoming “the fat, complacent Detroit of nations”. In his new book, “Innovation Nation”, he points to warning signs, such as America's underinvestment in physical infrastructure, its slow start on broadband, its pitiful public schools and its frostiness toward immigrants since September 11th 2001—even though immigrants provided much of America's creativity. The rise of Asia's innovators is a “silent Sputnik”, he argues, invoking a cold war analogy. What America needs, he reckons, is a big push by federal government to promote innovation, akin to the Apollo space project that put a man on the moon.

Curtis Carlson puts it in starker terms: “India and China are a tsunami about to overwhelm us.” As head of California's Stanford Research Institute, Mr Carlson knows the strengths of Silicon Valley from first-hand experience. And yet here he is insisting that America's information technology, services and medical-devices industries are about to be lost. “I predict that millions of jobs will be destroyed in our country, like in the 1980s when American firms refused to adopt total-quality management techniques while the Japanese surged ahead.” The only way out, he insists, is “to learn the tools of innovation” and forge entirely new, knowledge-based industries in energy technology, biotechnology and other science-based sectors.

It is natural to be sceptical of such dour arguments and calls for government action. After all, the United States still leads in innovation. Whether it is by traditional measures, like spending on research and the number of patents registered, or less tangible but more important ones, like the number of entrepreneurial start-ups, levels of venture-capital funding or the payback from new inventions, America is invariably at the top of the league. Indeed, the Council on Competitiveness recently concluded in a report that, by and large, the outlook is bright for America.

Yet the same council's innovation task force also gave warning that other countries are making heavy investments that threaten to erode America's position. It would like a big push in four areas: skilled improving science, engineering and maths education; welcoming immigrants; beefing up government spending on basic research; and offering tax incentives to spur “US-based innovation.”

These are mostly sensible recommendations because they focus on those framework conditions and bits of infrastructure that the market would not provide on its own. Where such prescriptions tend to go awry is when they argue for specific subsidies or tax breaks for favoured industries (like supporting only “US-based” innovation in today's world of global creative networks). After all, the Schumpeterian forces of creative destruction must be allowed to work their magic.

Resilience in the face of those disruptive forces gave Silicon Valley the edge over its nearest high-tech rival, Boston's Route 128 technology corridor. Both clusters were riding high until the personal computer and distributed-computing changed the market. Firms went through wrenching change, but those in northern California, like Hewlett-Packard and Xerox, emerged stronger than those near Boston, like Digital Equipment and Wang—which no longer exist. As Berkeley's AnnaLee Saxenian has shown, Silicon Valley's champions were nimble and networked but those on Route 128 were brittle, top-down bureaucracies.

Where the magic happens

Sergey Brin, who co-founded Google with Mr Page, insists that “Silicon Valley doesn't have better ideas and isn't smarter than the rest of the world” but it has the edge in filtering ideas and executing them. That magic still happens and attracts people from around the world who are “bold, ambitious, determined to scale up and able to raise money here actually to do it.” Mr Brin points to Elon Musk as an example.

Mr Musk moved from South Africa to eventually settle in California to make his fortune. His equation for success is: “talent times drive times opportunity”. Unlike many countries, America is never satisfied with the status quo. “There is a culture here that celebrates the achievements of individuals—and it is too often forgotten in history that it is individuals, not governments or economic systems, that are responsible for extraordinary breakthroughs,” he says.

That explains why the best innovation policy is probably one that does the least. Liberty is a powerful force. In the past, as Mr Brin notes, innovation was dominated by elites—the “wealthy gentlemen tinkerers”, for example—who had privileged access to information, money and markets.

He is right. The history of innovation is filled with elites and centralised processes. But look closer and you find that ordinary people have always silently played a role. In “A Culture of Improvement: Technology and the Western Millennium”, Robert Friedel shows how countless small efforts by individuals, from all rungs on society's ladder, contributed to the astonishing advances that we enjoy in today's post-modern, post-industrial societies.

Imagine how much better firms and countries could innovate if they could harness the distributed creative potential of all these innovators-in-waiting. The key, Mr Friedel observes, is freedom: “Technology and the pursuit of improvement are ultimate expressions of freedom; of the capacity of humans to reject the limitations of their past and their experience, to transcend the boundaries of their biological capacities and their social traditions.”

To put it the other way round, domineering bosses and governments may notch up some success, but history shows that it will at best be limited and may stagnate. “You can ordain the money but not the brilliance and free-thinking,” says Ideo's Mr Brown. “Creative people like to challenge constraints and authority.”

As industries become more knowledge-based and more firms turn to open and user-led innovation models to keep a step ahead of disruptive innovators, governments will have to think more carefully about what, if anything, they can do to keep their economies competitive. Often that will mean a lighter touch. As William Weldon, chairman of Johnson & Johnson, a health-care giant, observes: “Innovation is no longer about money, it's about the climate: are individuals allowed to flourish and take risks?”

Stewart Brand, an internet pioneer, has famously argued that “information wants to be free.” So surely the knowledge worker, the creator of that information, also needs the same freedom. Companies and governments can find an innovator inside everyone; they just need to liberate them. Moreover, the rising tide of inventions that make one country wealthy benefits others that bring those clever ideas to market or simply make use of those products, processes and services.

In an age of mass innovation the world may even find profitable ways to deliver solutions to the 21st century's greatest needs, including sustainable clean energy, affordable and universal healthcare for ageing populations and quite possibly entirely new industries. The one natural resource that the world has left in infinite quantity is human ingenuity.

