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        Prologue


        When Apple founder Steve Jobs died, I wrote a column that has kept me thinking to this day. In that column, I posed several questions that should be at the core of our countries’ political agendas: why have no Steve Jobs emerged in Mexico, Argentina, India, South Korea, or other countries that have people just as talented or more so than the Apple founder? What made Jobs succeed in the United States, like Microsoft founder Bill Gates, Facebook founder Mark Zuckerberg and so many others, while thousands of talented people in other parts of the world could not do it in their own countries?


        That is a fundamental question, which should be at the heart of any political analysis of our countries, because we live in a global knowledge economy, where nations that generate technological innovations grow faster, and reduce poverty faster, than those that don’t. Today, the prosperity of countries increasingly depends less on their natural resources or manufacturing capacity and more on their education systems, their scientists and innovators. The most successful countries are not those that have more oil, more water, more copper, or produce most basic manufactured goods. A successful computer program, a new medicine or a popular clothing brand are worth much more than huge outputs of raw materials or manufactured products.


        It’s no coincidence that as I write this, a company like Apple is worth 20 percent more than the entire Gross Domestic Product of Argentina, and more than twice the GDP of Venezuela. And it’s no accident that many of the wealthiest nations, in capita income, are countries like Luxembourg and Singapore, which have no natural resources (Singapore has long imported its food, and even its water, I learned during a visit there) while countries rich in oil and other natural resources, like Venezuela or Nigeria, have obscene levels of poverty.


        The question, then, is how can our nations produce innovators like Steve Jobs. In my previous books, I pointed out that the quality of education is one of the keys to the knowledge economy. And that’s still true. As Gates himself told me in an interview, he never would have been able to create Microsoft and revolutionize the world with his computer programs if he had not received an excellent education in high school, which had a late-model computer that sparked his curiosity for the information sciences. And, as Gates said in another interview, far from being proud of the fact that he dropped out of Harvard University, he always lamented leaving the school before he graduated. He said, “I left college because I thought I had to move quickly on the Microsoft opportunity. I had already finished three years and if I had used my AP credits properly I would have graduated… I am as fake a dropout as you can get.”1


        But it’s also clear that a good education, without an environment that fosters innovation, produces a lot of cultured taxi drivers, yet little personal or national wealth. It’s clear from the stories of Jobs, Gates, Zuckerberg, and so many others, that much more than just a good education is required to foster creative minds. But what exactly are those requirements? The search for the answer to that question led me to write this book.


        Before starting my research, I had heard various possible answers from several experts, and listed them in a Miami Herald column. I didn’t find them very convincing. One was that excessive government interference asphyxiates any potential culture of creativity. A Twitter message that a Spanish reader sent me just hours after I published that column on Jobs, in October of 2011, put it this way: “In Spain, Jobs would never have been able to do anything, because (in Spain) it’s illegal to start a business in your garage, and no one would have loaned you a cent.” The message suggested that the biggest hurdles to innovation in our countries are excessive government regulations and a shortage of venture capital to finance projects of talented people. There was some truth to that, but that explanation didn’t satisfy me.


        It’s true that Jobs would have had to be very patient –and lucky– to launch a computer company in Spain or most Latin American and Asian countries. One World Bank study shows that Argentina requires 14 legal steps to start a business –even if it’s a home-based car repair shop –, Brazil requires 13, Venezuela 17, India 12 and China 13, while the United States and most of the industrialized nations require only six2. Yet the same study also showed that a number of countries, like Mexico and Chile, significantly reduced their bureaucratic obstacles in recent years and currently require the same number of procedures as the United States for opening a business. If government bureaucracy was the principal impediment to creative productivity, then Mexico and Chile already would be producing global entrepreneurs of Job’s caliber.


        Another explanation that I listed in that column, coming from the opposite side of the political spectrum, was that more state intervention is needed to produce innovation. According to this theory, most countries do not produce more innovators because their governments do not invest enough in science and technology. In recent years, presidents of many middle-income countries have inaugurated huge science and technology parks with great pomp and circumstance, that they insist will turn their nations into world-level research centers. Brazil already has 22 of these technology parks, Mexico has 21, Argentina and Colombia have five each and several more are under construction in those and other countries. And all were created under the argument, which emerged in the United States and Great Britain in the 1950s, that close links between private corporations, universities and governments facilitate the transfer of knowledge and innovation.


        But recent studies have shown that these technology parks are little more than real estate ventures, which generate political profits for the presidents that inaugurate them but few advances in innovation. A recent report by the InterAmerican Development Bank (IDB) concluded that in Latin America, “the policy of the science and technology parks is far from achieving its objectives.”3


        Finally, another widespread explanation for why world-class innovators such as Jobs have not emerged from most developing and middle-income countries is cultural. According to this theory, Hispanic and Asian cultures have a long tradition of top-to-bottom control, obedience and lack of tolerance for diversity, all of which tend to limit creativity. This argument of cultural determinism didn’t fully convince me either. If verticality and obedience are the problem, South Korea –a small Asian country that produces 10 times more patents of inventions than all of Latin America and the Caribbean put together– would be producing far fewer patents.


        In my column about Steve Jobs, I suggested a different theory: that the main reason why no innovators of Steve Jobs’ stature have emerged in other parts of the world is that most countries lack a culture of tolerance for failure. The world’s most creative entrepreneurs fail many times before they succeed, I wrote, and if that’s to happen in our countries, we need societies that tolerate failure.


        Indeed, Jobs, who died at the age of 56, co-founded Apple in the garage of his home at the age of 20. But he was fired from the company 10 years later, when he was barely 30, after losing a corporate battle inside Apple. His fall from grace made the front pages of the main newspapers around the world. In many other countries, Jobs’ career would have ended there. The reaction of the business community would have been, “he fell into disgrace,” or “his 15 minutes of fame are over,” or “he’s finished.” But in Silicon Valley, after he was fired by Apple, Jobs began what he later described as the most creative period of his life.


        He launched new companies and found investors to finance them. In the innovators’ culture of Silicon Valley, where failure is something that the majority of successful people have experienced many times, Jobs made a quick comeback. Would the same have happened in Spain, Latin America, or many Asian countries? Would someone who fell into disgrace repeatedly, like Jobs, have been able to make a comeback and succeed?


        After writing that column, I traveled to Palo Alto, in California’s Silicon Valley, and several countries to interview some of the most creative minds on the planet and find out what distinguishes creative people and innovative cultures. In other words, how can we become more creative, at the personal and national levels, and turn our ideas into profitable projects that will help to improve our lives, and our countries’ economies. In my travels and interviews, I found some surprisingly auspicious answers. Far from being condemned to underdevelopment, emerging countries can use their talent –and most countries have it, as we will see in this book– to boost and channel our creativity. Innovation is becoming more democratic, and it is increasingly within most countries’ grasp.


        In the pages that follow, I will try to share with you what I learned during my trips and interviews with some of the world’s most prominent innovators.

      

    

  


  
    
      


      1


      The Coming World


      We are entering a period of radical transformations


      Palo Alto, California. The first place I visited when I started to write this book was Silicon Valley in California, the undisputed heart of global innovation and home to Google, Apple, Facebook, eBay, Intel and thousands of other high-tech companies. I wanted to figure out the secret to Silicon Valley’s success and learn what other countries can do to follow in its footsteps. I had a thousand questions in my head.


      Why is there such an impressive concentration of globally innovative enterprises in that part of northern California, near San Francisco? Has the U.S. government designated this area as a center for technology development and does it provide technology companies with enormous benefits to settle there? Is it that the state of California gives them tax breaks? Or are technology companies attracted by defense industry contracts or its proximity to Stanford University, one of the world’s best in science and technology research?


      My first stop after renting a car at the San Francisco airport was Singularity University, one of the key centers for the study of technological innovation. I had an appointment with Vivek Wadhwa, a vice president for innovation and research at Singularity, a professor at Duke and Emory and an innovation guru who writes regularly for The Wall Street Journal and The Washington Post. Wadhwa had suggested that I visit that week to take part in a conference that was to attract entrepreneurs from around the world to listen to several presentations on the latest developments in robotics, nanotechnology, space exploration, cyber-medicine and other topics of the future. But my main interest was to interview Wadhwa. He had studied the issue of innovation like few others, and had a global vision that put him apart from many other experts in the United States.


      When I arrived at Singularity University – which is not a typical university because it does not grant degrees and only offers courses for qualified business people and entrepreneurs, – after driving south of San Francisco for 45 minutes, the first thing that caught my attention was that its building was not very impressive. Far from a glass tower or an ultramodern building, the university is housed in an old military base. It was built in the 1940s, became part of NASA’s Ames Research Center in 1958 and now rents to all sorts of technology companies. Nearly all its buildings are two-story military barracks, all painted the same color. Singularity University was just another building, with a small sign identifying it stuck on the lawn.


      Wadhwa received me cordially and led me to a small conference room where we could talk quietly. He was middle-aged, wearing a white shirt open at the collar and no tie, like almost everyone else around him. He told me he was born in India and raised in Malaysia, Australia and various other countries where his father, a career diplomat, had been posted. At the age of 23, when his father was transferred to the United Nations, Wadhwa moved to New York City and obtained a masters’ degree in business administration at New York University. After graduation he worked as a computer programmer and joined up with colleagues to launch several companies, one of which was sold for $118 million after a few years. Some decades later, after suffering a heart attack that led him to seek a less stressful life, Wadhwa dedicated all his time to teaching and research on innovation.


      THE SECRET IS THE PEOPLE


      When I asked him for the secret of Silicon Valley, he gave me a three-word answer that was not at all what I expected. “It’s the people,” he said. “The secret of Silicon Valley has nothing to do with the government, or economic incentives or science and technology parks, which are a useless waste of money. The secret is the kind of people who concentrate here.”


      I looked at him with a certain skepticism, not really understanding what he was trying to say. What’s the difference between the people in Silicon Valley and other parts of the United States, I asked him. Wadhwa replied that Silicon Valley has a peculiar agglomeration of creative minds from around the world, attracted by the climate of acceptance of ethnic, cultural and even sexual diversity.


      At least 53 percent of Silicon Valley residents are foreigners, and many of them are young engineers and scientists from China, India, Mexico and other parts of the world who find the area conducive to developing their own ideas, Wadhwa explained. “The California mentality, the open mind and the worship of what is ‘different,’ has a lot to do with the success of Silicon Valley,” he said. “The presence of Stanford University, and its excellence in research and development, no doubt contributed to so many technology companies coming here.”


      “But the number one factor is the people,” Wadhwa insisted. “You can see it for yourself. Take a walk on Castro Street, the main street of Mountain View, and you will see what I’m telling you with your own eyes. The cafes are full of young people with their laptops, totally immersed in their startup projects, going from table to table to figure out how to fix software problems even if they don’t know each other. All these young people want to be the next Mark Zuckerberg.”


      After our chat, we went to Mountain View, a small city a five-minute drive from Singularity University, to see for ourselves what Wadhwa was talking about. Along Castro Street, the main street, there were Chinese, Indian, Vietnamese and Mexican restaurants, together with acupuncture clinics, macrobiotic food markets and an unusual number of bookstores. That was interesting. At a time when the main U.S. bookstore chains were closing — victims of the crisis in the book publishing industry and the growth of e-books – in Silicon Valley, birthplace of the Internet, stores that sold paper books were proliferating. In one block of Castro Street alone I spotted three big bookstores packed with people — Book Buyers, East and West and Books Inc.


      Nearly all the tables at the nearby Olympus Cafe were taken up by youths with long hair, pony tails or shaved heads. Just as Wadhwa had told me, they were hunched over their laptops, many of them using earphones, totally focused on God-knows-what software they were trying to develop. If any of them were having fun on video games, they managed to hide that pretty well, because none of them had the idle look of someone who is just killing time. But the most significant image was the racial hotchpotch: at nearly all the tables, young people from the United States, China, India, Latin America and other countries sat together. And on the streets, nearly all the couples were mixed: Americans with Chinese, Indians with Mexicans, Chinese with Indians, etc. The diversity in ethnicity, culture and relationships that Wadhwa had talked about was visible everywhere, and much more so than in multicultural cities like New York or Boston.


      As we had a coffee on Castro Street, and I tried to digest everything that Wadhwa was telling me, I could not stop thinking that what I was seeing and hearing was good news for many countries trying to create their own Silicon Valleys: if the secret of innovation lies in talented people more than resources or economic incentives, then many Latin American and European countries, where niches of creativity are flowering, have an excellent chance to stand among the leaders of innovation in a future world.


      THE EMERGING WORLD’S POTENTIAL


      Contrary to the belief, widespread in academic and business circles some years back, that the key to boosting innovation is to offer economic incentives, reduce bureaucratic hurdles or have a good business climate, Wadhwa told me that what’s most important today is having a critical mass of creative minds backed by good educational systems. And he assured me that he had seen an enormous pool of creative talent in São Paulo, Buenos Aires, Mexico City, Bogota, Santiago de Chile and other Latin American or Asian cities with enclaves of artists, inventors and entrepreneurs – what used to be called “bohemian quarters,” which perhaps without realizing it have a lot in common with the “California mindset.”


      But can technology companies succeed in countries with laws that make any sort of enterprise difficult? There’s no doubt that a bad business climate, hellish bureaucracies and corruption are huge hurdles. It’s difficult to create an innovative company in Venezuela, where the World Bank study we mentioned in the prologue showed that 17 legal steps are required to register a new company in Venezuela, 14 in Argentina and 13 in Brazil and Colombia. And they generally take months to complete the process1.


      It’s also difficult to start a company that has a high degree of business and financial risk – like nearly all high technology companies – in countries with laws that don’t tolerate failure. They condemn business people who are forced to close or restructure their companies to many years of ostracism and economic ruin, as shown by the World Bank studies. Nevertheless, the experience of Silicon Valley and the most recent research on innovation show that the concentration of creative minds is by far the principal driver of collective creativity, even more important than the economic environment.


      INNOVATORS WANT TO LIVE IN VIBRANT PLACES


      One of the first to call attention to this fact was University of Toronto economist Richard Florida, who over the past decade has radically changed theories of innovation that used to point to a favorable business climate as the principal requirement for innovation. In his book, The Rise of the Creative Class, Florida argues that in the future, companies will not attract creative minds but rather the other way around – that concentrations of creative minds will attract companies. As Florida himself explained it to me over several interviews, this is good news for Latin America: the region has in its favor several cities with unusual dynamism, which act as magnets for creative minds and can become centers of innovation.


      What generates creativity? More than anything else, the presence of other creative people, Florida says. The idea that creativity is linked to individual genius is a big myth. The truth is that creativity is a social process. Our greatest achievements come from people from whom we learn, from our competitors and from our collaborators. And cities are real centers of creativity. It was always that way. The Athens of the classics, the Florence of the Renaissance, the Vienna and Paris of the late 19th Century, New York after World War II, all experienced an incredible flowering of genius in several fields, in large measure because of their condition as cities. They generated new ideas thanks to the diversity of their populations, large social networks and public spaces where people could meet and exchange ideas. And, with their financial, organizational and commercial infrastructures, they could turn those ideas into reality2.


      Florida reached these conclusions when he was a visiting professor at Harvard. One day, he read a report in The Boston Globe newspaper that caught his attention. The story said that the Lycos company had decided to move from Pittsburgh to Boston. Florida, who until then had lived in Pittsburgh and taught economics at Carnegie Mellon University, was dumbstruck. Lycos was the pride of Carnegie Mellon. The Internet company had been founded by Carnegie Mellon professors, recruited graduates of the university and received many economic incentives from the city of Pittsburgh. Why had Lycos decided to move to Boston, a city with a much more adverse economic climate, which offered no fiscal incentives and where taxes and labor costs were much higher?


      “That report made me realize that everything I thought I knew about innovation was wrong, and forced me to radically change my thinking,” Florida recalled3. The professor began to research the issue. When he returned to Pittsburgh, he asked his students in the masters’ program in economics if they planned to stay in Pittsburgh after graduation. “None of the students raised their hands,” Florida said. “And when I asked where they wanted to live, their answers were the same. ‘I want to live someplace that has energy,’ or ‘I want to live in a vibrant place’ or ‘I want to live in a place with a good vibe.’ And I told myself, ‘Wow. There’s something here that I have to look into.’”4


      Florida began to study the movement of cutting-edge companies and discovered the Lycos case was not unique. Companies were migrating to places with creative minds. “Lycos had moved to Boston for only one reason: to have access to a permanent source of innovative people, not only on its technology side but also for its marketing, business development and other functions. Those people were in Boston,” he said5.


      And where do creative people gather, Florida asked himself. The answer he found is that innovative people don’t always gather around the best universities or the biggest companies. After studying the case of Silicon Valley, he concluded that innovators tend to gather in places that allow them to work “outside the rules of traditional corporations, outside the bureaucracy, in those spaces where they can control the means of production and which offer them venture capital that is capital and not just debt.”6 In the following years, Florida told me in an interview, he found several promising places in Latin America.


      MANY COUNTRIES CAN HAVE A SILICON VALLEY


      Florida said that he is much more optimistic than many of his colleagues about the possibility of innovation flourishing in Latin America, or other parts of the world. Although universities in Buenos Aires, Mexico City or São Paulo don’t rank among the best in the world, and those countries don’t offer the best business environment, they have vibrant cities full of creative people. After studying the geography of innovation like few others, Florida said he “reached the somewhat controversial conclusion that the most fertile places for innovation are those where the arts and new musical expressions flourish, where there is a big gay population, where there’s good food, as well as universities that can transform creativity into innovation.”


      Florida dedicated many years to the study of innovation in the world of music – he’s a rock fanatic – and discovered a number of lessons that can be applied to science and technology. “What’s interesting about our research on music is that we found that the ecosystems that support innovation are those that allow for a constant combination and recombination of people. Rock bands constantly come together, break up and re-form with other people. Jack White, the musician who founded White Stripes, said it better than anyone else when he defined success as the result of a constant mixing and remixing. You fail, and you look for a new combination. Success is the ability to find a new member for your team, who helps you to get where you want to go,” Florida said.


      His research led him to the final conclusion that the places where innovation flourishes celebrate talent more than money. And that’s good news for Latin America because that is one of the characteristics of many cities in the region, Florida added. “Steve Jobs was revered in Silicon Valley not because he was wealthy, but because he was good at what he did,” Florida noted. “That’s one of the characteristics of places that generate innovation. In New York City, for example, you are going to find innovation not in Wall Street but in the artists’ enclave of Chelsea. The same happens in almost all innovation centers. In Latin America, and especially Brazil, Mexico and Argentina, I see a very creative ecosystem, especially in music and the arts, and I see that characteristic of admiring the talented more than the rich.”


      THE WORLD OF THE FUTURE


      If a number of Latin American countries already have large pools of creative minds, which are the essential requirement for innovative societies, their great challenge will be to improve the quality and global connections of their education systems and to create legal systems that are much more tolerant of business failures. Doing nothing will be enormously risky and will condemn the region to lagging permanently behind, because in the next few years there will be an extraordinary acceleration of scientific and technological advances that will widen the gap between countries on the leading edge and those on the periphery.


      Most scientists agree that in the next decade we will experience technological advances more revolutionary than all those produced by humans since the invention of the wheel, around 3500 B.C. The reason is that science and technology are growing exponentially – at a faster clip each day. Today, an indigenous person in southern Mexico or the Bolivian Altiplano with an iPhone can access more knowledge than the president of the United States or NASA had two decades ago. And that’s only a hint of what is to come. According to the so-called Moore’s Law – based on an article by Intel co-founder Gordon Moore in 1965 – the capacity of computers is doubling approximately every two years. And technology is changing at the same pace.


      Thousands of companies in Silicon Valley – many of them headed by 20-something entrepreneurs like Gates, Jobs and Zuckerberg when they started – are launching surprising innovations that will change our lives as much as or perhaps more than the arrival of the Internet. During my visit to Singularity University and a number of Silicon Valley companies, I had the opportunity to see some of the innovations coming down the pike, and they surprised me more than I had expected.


      I was shown 3D printers that will allow the home-based and individualized manufacture of any object, and threaten to wipe out industrial production across the world. I saw robots that we have seen only in science fiction movies, that will become our assistants, bodyguards, companions or sex partners. There were self-driving cars that will slowly replace current vehicles and allow us to work, read or sleep while the vehicle takes us to our destination. There were computerized glasses, like Google Glass, that will allow us to look at a garden and see the names of each plant, or to look at a plate of food and see the calories in each item, or to walk into a party and see the names of each person we greet. All these inventions already exist, and some have been under development for years. But the price and legal barriers that blocked their massive use are coming down, and their widespread use in turn will generate new industries, just like it happened with computers.


      3D PRINTERS THAT MAKE SHOES


      Printers that until very recently printed only on paper now have 3D versions that can reproduce shoes, clothes, auto parts, tableware, jewelry, toys, food and even human organs. And this, I was told by industry leaders, will bring with it a new Industrial Revolution that will transform manufacturing as we know it, allowing each of us to produce what we want, to our own measure and in our own homes. A good part of mass production will be replaced by individualized production. The 3D printers were spotlighted in 2013, when President Barack Obama mentioned them in his State of the Union address to Congress – the most important U.S. presidential speech of each year – as an invention that “has the potential to revolutionize the way we make almost everything.”7 Although a number of U.S. inventors had been experimenting with 3D printers since the 1980s – and some already had been producing some models – Obama was referring to the National Additive Manufacturing Innovation Institute, which operates out of an old warehouse in Youngstown, Ohio and has been cooperating with several companies to turn the 3D printers into everyday hardware, much like personal computers.


      Today, 3D printers are used mostly by architects, engineers and designers to create scale models of their projects. While an architect working on a project once had to order the model from a specialized maker – a process that could cost thousands of dollars and take weeks – a 3D printer today can produce the model in 30 minutes and for less than $10. And if the architect does not like the result, it can be produced again with whatever changes the architect wants.


      3D printers also are being used to produce items needed instantly. If the oven knob, a car part or grandma’s dentures break, or you lose a button, or you want to produce a machine part that has been discontinued, you could quickly fix those problems with your home 3D printer. Just take a photo of the object with your cellphone, send it by e-mail to your computer, specify the measurements and the materials to use, press the PRINT button and the desired object will be produced.


      I saw these devices work for the first time during a program on 3D printers that we did on CNN, when a distributor brought one to the studio and explained how it worked. The printer was no bigger than a desktop computer and looked like a combination of a sewing machine and a dentist’s drill, or a laser ray pistol. The center of the printer had an open space, and above it a needle that dropped layer after layer of a plastic material as it formed the desired object. I can’t say I was thunderstruck, but I felt I was seeing a rudimentary and slow-motion version of a machine that could soon be as essential as personal computers or smart phones.


      During a visit to the San Francisco headquarters of Autodesk – the giant company that makes software for the auto industry, architects and others – I was shown a motorcycle made totally with plastic pieces produced by a 3D printer. The motor was a plastic replica, but it’s only a matter of time until the parts for a real motor can be made at home, I was told. Gonzalo Martínez, director of research at Autodesk, said there are already 75 materials that can be used with 3D printers, and various companies are working on new “multi-materials” – combinations of plastics and other materials – that will completely change the production capabilities.


      “NASA is putting 3D printers in space vehicles so that when something breaks we can can reproduce it in space. Instead of calling and saying ‘Houston, we have a problem,’ we will say, ‘Houston, send us the design in 3D and we will print it here,’” said Martínez8. “We will do the same in our homes when something breaks in the refrigerator, the car or anything else.”


      The production of almost everything we buy will also be less massive and more individualized. MakerBot, one of the companies selling 3D printers to the public – it opened its first store in New York City in 2013 – already sells low-cost Replicator 3D printers that can produce eyeglasses in any desired shape, size and color, depending on the day’s mood.


      When I visited the MakerBot store in New York’s SoHo neighborhood, it was already selling watches and jewelry made in 3D. And the Japanese, German and other tourists who arrived by the busloads to check out the store could walk out with a bust of themselves made by a 3D printer. In what could be the future of photography, sales persons at the store put visitors in front of a computerized camera, scan their faces and voilà, a printer generates a bust that the tourist takes home as a hint of things to come in the future. I couldn’t resist the temptation. I was scanned and a little while later received a small bust that, I have been told, looks surprisingly like me.


      Many people predict that 3D printers will eclipse mass production as we have known it since Henry Ford began the assembly-line production of automobiles. Developed countries will export fewer products and more plans and designs for products. The new mantra of some manufacturing industries will be “sell the design, not the product.” That means we will buy the designs for our clothes, furniture and even food on the Internet, make whatever changes we want and then – if we don’t have a 3D printer at home – order them from the 3D shop in our nearest shopping mall, where we will be able to pick them up within minutes.


      The manufacturing industry will have to reinvent itself. The 3D printers, with the capacity to produce our products, to our taste, with our computers and in our homes, will force manufacturing companies to develop new products or disappear along the way. The rallying cry for companies, and for countries, will be “Innovate or Die.”


      DRONES THAT DELIVER PIZZA


      The unmanned aircraft, or drones, that the United States has used in Iraq and Afghanistan to attack Al Qaeda terrorists will revolutionize the transportation industry. Commercial drones already are being used for police surveillance, monitoring cattle and the rescue of swimmers. Soon, they will be used to deliver pizzas and FedEx packages. The Federal Aviation Administration planned to open all U.S. airspace to drones by the end of 2015, and to have more than 10,000 civilian drones flying over the country in 2018. Commercial drones must fly at less than 100 meters of altitude and remain at least five kilometers away from airports, FAA officials have said.


      “Just about anything you do with aviation today… you can do with unmanned aerial vehicles in the future,” said Andrew R. Lacher, a researcher at Mitre Corporation, which advises the U.S. government on drones9. Some experts, like Benjamin M. Trapnell, a professor at the University of North Dakota, predict that unmanned aircraft will even replace piloted aircraft on commercial flights.


      Experiments are already under way in Great Britain, with regional flights operated by remote control, although they carry a pilot aboard ‘just in case,’ and for now they do not carry passengers, said Trapnell10. But airlines will soon begin to replace their two pilots per cabin with one pilot in the cabin and another on the ground, and later will put both pilots on the ground. It will be a transition much like when elevators stopped being operated by human beings, he added.


      Jordi Muñoz, the 24-year-old Mexican who heads 3DRobotics and has become one of the world’s leading entrepreneurs of commercial drones – we will detail his amazing story later in this book – says that the first to use commercial drones on a daily basis will be farmers, police, firemen and the Coast Guard – for example, to deliver a life preserver to someone drowning. In the agricultural industry, farmers today don’t have all the information they need on what’s happening with their fields, which means they may put too much water in some areas or too little pesticide in others. But drones are solving that problem. Jordi Muñoz’ company is already selling $500 drones that operate with a GPS and monitor farms for water and pesticide levels. In comparison, farmers can pay about $1,000 per hour for piloted airplanes that perform the same tasks.


      But that’s only the beginning. Students at the Freie Universitaet Berlin in Germany already created an unmanned helicopter that delivered pizzas. The creators named their pizza-delivering drone Leonardo and posted a video on YouTube showing its flight from a pizza shop to the university, where a professor and students were waiting at an outdoor table. The video ends with the professor, Mexican researcher Raúl Rojas González, and his students celebrating the arrival of the unmanned aircraft and getting ready to eat their airlifted pizza.


      When I first saw that video, I thought it was just a bit of entertainment. But Rojas González, who teaches artificial intelligence at the university, told me that the technology for delivering pizzas, medicines or other light products already exists and is being used. The only obstacles to the daily use of drones are legal questions, he said, such as who would be responsible if one crashes and causes damages. Some companies are working on a system for delivering pizzas to rooftops, and Federal Express and UPS, among several home delivery companies, are waiting for the green light from authorities.


      When I did a CNN program on drones, I invited Jordi Muñoz, the young president of 3DRobotics, and asked him if the delivery of pizzas by drone wasn’t too expensive to be commercially viable. Wouldn’t it be cheaper to deliver the pizza by car, even by limousine, than by unmanned aircraft? “Not at all,” he replied, “because the drones use rechargeable batteries, so they don’t need fuel. And you don’t have to pay the salary of a driver or a pilot. A drone is a very simple device that uses very simple parts, and can fly 30 to 40 kilometers on its batteries to deliver the pizza and return.” He added that whenever laws and regulations on the mass commercial use of drones are put in place, “their uses will be limitless.”11


      CARS WITHOUT DRIVERS


      If I had not seen the Google Self-Driving Car with my own eyes, I would not have believed it. But the demonstration I watched in Silicon Valley – a Toyota Prius with a small control tower on its roof and Google technology – persuaded me that it’s quite possible that in the next decade we will see increasing numbers of these kinds of vehicles on our streets. Some Mercedes Benz, Audi y Cadillac models already have automatic pilot systems that allow them to brake or accelerate and even park themselves. But all these models still require the driver to be alert and ready to react when required. However, the Goggle Self-Driving Car and others under development around the world, with sensors that measure the distance to the nearest vehicle, do not require the driver to pay attention. As I witnessed during the demonstration, a few blocks from Google headquarters, the drivers no longer drive. They can sleep, work or turn to chat with passengers as if they were on a train.


      Brad Templeton, a member of the team developing the Google Self-Driving Car, told me that the vehicle will be a success primarily because it is much safer. Auto accidents in the United States today cause 34,000 deaths and 240,000 injuries per year, and the World Health Organization (WHO) estimates they cause 1.2 million deaths and 50 million injuries world-wide. And the majority of accidents are caused by drivers who drink too much, fall sleep at the wheel or become distracted while texting on their cell phones, according to WHO. “Robots generally don’t drink,” Templeton joked. “And they don’t fall asleep at the wheel. Self-driving cars are a lot safer than the ones we use now.”12


      Google estimates that driverless cars will reduce the number of fatalities by 90 percent, significantly reduce the number of vehicles on the streets and generate huge savings in gasoline. They will be used more efficiently, because they can be shared by several people, and therefore will help to ease traffic congestion. They will be able to drop off different people at their respective jobs, then park themselves, perhaps somewhere outside the city, and return later in the day to pick them up. And cities will be able to turn parking lots into recreational and green areas. “The car will drop us off at work at 9 am and pick us up at 6 pm. In between, we can send it to the dry cleaners to pick up our laundry, to school to pick up our kids or to park itself somewhere outside the city,” Templeton predicted.


      Engineers working on the Google vehicle say that in the United States alone, the cars will save nothing less than $400 billion a year in auto accidents avoided, not counting the time that people lose driving every day13. A report quoted in Forbes magazine showed that traffic congestion in the United States – often caused by accidents – is responsible for the loss of 4.8 billion work hours and 1.9 billion gallons of gasoline every year14. But we will soon be able to work, read or relax while the car takes us to our destination. Several states like Nevada, Florida, Texas and California, anticipating the many savings that driverless cars will generate, already have approved legislation authorizing their use on state highways.


      Of course, not everything will be as simple as the Google engineers paint it. The first crash of a Google Self-Driving Car, near the company’s headquarters in Mountain View, California, was reported in mid-2011. The company said a human being was driving the car at the time, but another accident a few months later – another Google test vehicle was rear-ended when it stopped at a stop sign –raised new doubts about the safety of the driverless vehicles. But a video posted by Google on YouTube in March of 2012 showed a blind man with a cane getting into the driver
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