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			Advance Praise for Andrés Oppenheimer’s

			THE ROBOTS ARE COMING!

			“A must-read for those who fear their jobs may be threatened by robots or AI, The Robots Are Coming! presents a realistic picture of the fantastic opportunities for those who start preparing themselves now!”

			—Peter H. Diamandis,

			founder of Singularity University

			and XPRIZE Foundation and author of Abundance

			“If you want to understand the future of jobs, read The Robots Are Coming! The detailed and brilliant reportage of Andrés Oppenheimer provides an eye-opening account of the brave new world of work that awaits us. It’s not just truck drivers and retail clerks who are at risk; professionals like lawyers, doctors, and high-tech engineers, all of them really, need to get ready for what’s coming.”

			—Richard Florida,

			author of The Rise of the Creative Class

			“This is by far the best book on the topic. Rather than sensationalizing or downplaying the coming technological changes, Andrés has articulated them in a way that almost anyone can understand. And he provides a very sensible guide to the jobs of the future.”

			—Vivek Wadhwa,

			author of The Driver in the Driverless Car

			“With the investigational rigor of a seasoned journalist and the practical but scholarly approach of a public intellectual, Oppenheimer explores the future of work in the age of automation through real stories and thoughtful analysis. A must-read for anyone thinking about the future—all of us, and a clarion call for Latin America.”

			—Joi Ito,

			director of MIT Media Lab

			“In a time of accelerating innovation, The Robots Are Coming! is an essential guide—and a fascinating ride—through the transformation of the workplace. In his timely and vivid account, Andrés helps us navigate the future world of work. Everyone should read it.”

			—Carl Frey,

			codirector of the Oxford Martin Programme

			on Technology and Employment

			“As the first knowledge worker in history to have my job threatened by a machine, I’m qualified to say that what matters most is what we do next. If you can’t beat ’em, join ’em! The Robots Are Coming! explains why we humans shouldn’t panic. Instead, we must focus on using these amazing new tools to make our lives and our society better, just as we have always done with new technology…. The Robots Are Coming! is an essential and entertaining guide to that transformation. Read this book and don’t be afraid; be prepared.”

			—Garry Kasparov,

			thirteenth World Chess Champion

			and author of Deep Thinking

		

	
		
		
			
			Andrés Oppenheimer

			THE ROBOTS ARE COMING!

			Andrés Oppenheimer is a foreign affairs syndicated columnist with the Miami Herald, the anchor of Oppenheimer Presenta on CNN en Español, and the author of seven books. He is a cowinner of the 1987 Pulitzer Prize as a member of the Miami Herald team that uncovered the Iran-Contra scandal and a winner of the 2005 Suncoast Emmy Award. He won the Inter American Press Association Award twice (1989 and 1994) and is also the winner of the 1993 Ortega y Gasset Award of Spain’s daily El País and the 1998 Maria Moors Cabot Prize of Columbia University. He was included in the 1993 Forbes Media Guide as one of the “500 most important journalists” in the United States. He lives in Miami, Florida.
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			PROLOGUE

			Ever since a study by the University of Oxford predicted that 47 percent of U.S. jobs are at risk of being replaced by robots and artificial intelligence over the next fifteen to twenty years, I haven’t been able to stop thinking about the future of work. How many people will become unemployed because of the increasing automation of jobs? This is not a new phenomenon, but never before has it developed at such a fast pace. Technology has been killing jobs since the Industrial Revolution in the late eighteenth century. But up to now, humans have always managed to create more jobs than those that were wiped out by technology. The question now is, can we continue creating more jobs than we are eliminating?

			The media bring us one example after another of how technological disruption often creates new companies, though at the cost of decimating others that employed many more people. The Eastman Kodak Company, an icon of the photographic industry that employed 140,000 people, was pushed into bankruptcy in 2012 by Instagram, a start-up with just 13 employees that knew how to beat Kodak to the punch when it came to digital photography. Blockbuster, the giant movie rental chain that employed 60,000 people around the world, went bankrupt shortly before that because it could not compete with Netflix, another start-up with 30 employees that started shipping movies directly to people’s homes. During its golden age, General Motors had a staff of some 618,000 workers, whereas now their number is down to 202,000. What’s more, the car company is now being threatened by Tesla and Google, which are ahead in the development of self-driven cars and employ 30,000 and 55,000 people, respectively. Will GM’s employees suffer the same fate as those at Kodak and Blockbuster?

			
			Growing numbers of jobs are disappearing. We see this every day in our lives. In the very recent past, we’ve witnessed the gradual extinction of elevator attendants, telephone operators, factory workers, and garbage collectors who swept the streets with brooms in their hands, all of whom are being replaced by machines. In the United States, parking lot attendants and their collection booths are vanishing fast, as are airline tellers and their check-in desks at airports. At many restaurants in Japan, conveyor belts have taken the place of servers, and a number of sushi restaurants have replaced their chefs with robots. Today it’s not just people performing manual labor who are seeing their jobs threatened, but also white-collar workers such as journalists, travel agents, real estate salesmen, bankers, insurance agents, accountants, lawyers, and doctors. Virtually no profession is safe: all are feeling the impact—at least somewhat—from the automation of work.

			My own profession, journalism, is among the most threatened. The Washington Post is already publishing election stories written by robots, and almost all major American newspapers publish sports scores and stock market figures generated by smart machines. Journalists will have to ride the wave of this new reality and reinvent ourselves, or we will soon find ourselves out of the game. And the same thing will happen in almost every other profession.

			
			Even those who are themselves responsible for the technological revolution—people like Microsoft founder Bill Gates or Facebook founder Mark Zuckerberg—are now admitting for the first time that unemployment caused by technological advances—technological unemployment—could become the biggest global challenge of the twenty-first century. As Zuckerberg said during his 2017 commencement-day speech at Harvard University, “today, technology and automation are eliminating many jobs,” and “our generation will have to deal with tens of millions of jobs replaced by automation like autonomous cars and trucks.” And long before many people were talking about this issue, in 2014, Gates was already admitting that “technology over time will reduce demand for jobs, particularly at the lower end of skill set…20 years from now, labor demand for lots of skill sets will be substantially lower.”

			How are the big corporations responding to all of this? The vast majority of them are claiming that far from killing jobs, they are increasing productivity and hiring new people by automating their operations. Should we believe them, or are they just feeding us fairy tales and half-truths? And if what they’re saying is in fact true, which are the jobs that will disappear and which others are going to replace them? Where will the effects of automation and artificial intelligence be felt the most, in the industrialized world or in the emerging countries in Asia, Eastern Europe, and Latin America? Most important, what should each of us be doing to prepare ourselves for this tsunami of labor automation that is sweeping across the globe?

			To answer these questions, I followed the same methodology I used in my 2014 book Innovate or Die!: I traveled to major world innovation centers, interviewed some of the best-known creativity and business gurus, and then drew my own conclusions. This time, I started my journey at the University of Oxford in England, where I interviewed the two researchers who shocked the world in 2013 with their study predicting that 47 percent of current jobs will disappear in the near future. From there, I traveled to Silicon Valley, New York, Japan, South Korea, Israel, and several countries in both Europe and Latin America to study the future of some of the key industries of the twenty-first century.

			
			What I learned in this journalistic voyage at once surprised and scared me. Fortunately, while history is rife with examples of technologies that have annihilated entire industries, these same technologies have created brand-new industries that produced more jobs than they erased. But there is no guarantee that this same trend will hold true going forward as automation and artificial intelligence take growing numbers of jobs and the rate of technological acceleration increases. I have little doubt that technological unemployment—and the question of what we will do with our lives in a world where robots will do much of the work—will be one of the world’s most pressing issues in coming decades. Don’t be fooled by the relatively low 2018 unemployment rates in the United States: it’s an issue that—whether it’s because of the disappearance of jobs or the gradual fall of wages—will affect each and every nation on earth.

			In many ways, it’s already upon us. Growing disaffection among workers in traditional twentieth-century industries has led to the emergence of nationalist, protectionist, and anti-globalization movements in the United States and a number of European nations. Donald Trump won the 2016 U.S. presidential election in part by exploiting the anxieties of workers in technologically threatened industries and blaming undocumented immigrants for taking American jobs or driving American wages down. But it wasn’t immigration that was killing jobs and reducing wages: it was the automation of labor. In fact, the number of undocumented immigrants had declined significantly since the 2008 financial crisis. And the impact of growing automation and artificial intelligence will become only more visible as time goes on. If we do not find a solution to the coming disruption of key industries, the world will become an even more tumultuous place. My hope is that this book will help create a greater awareness of the challenges that new waves of technological unemployment will bring about and help us better prepare ourselves to face this new reality, both as individuals and as nations.
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			A JOBLESS WORLD?

			OXFORD, ENGLAND

			As I started working on this book, the first stop I made was to the University of Oxford to interview Carl Benedikt Frey and Michael A. Osborne, the two researchers at the Oxford Martin School who raised alarm bells in 2013 when they published a study predicting that 47 percent of jobs could disappear over the next fifteen to twenty years due to automation. The study landed like a bomb in the academic and economic worlds, not simply because of its premise but more so because the two researchers accompanied their work by ranking 702 occupations and their respective possibilities of being eliminated over the next two decades. It marked the first time in recent memory that an academic paper had forecast the possible disappearance of hundreds of specific jobs, and it spread like wildfire, leaving many of us who work in offices—lawyers, accountants, doctors, bankers, business executives, and journalists, among others—shocked to learn that our own positions were at risk of disappearing, either completely or in part, in the coming years.

			Frey and Osborne’s study coincided with a number of reports predicting a new revolution in robotics and artificial intelligence that would eliminate tens of millions of jobs across the workforce. Meanwhile, Google announced that it had bought eight robotics companies, including Boston Dynamics, which produced military-grade metallic monsters such as BigDog and Cheetah. These acquisitions were the “the clearest indication yet that Google is intent on building a new class of autonomous systems that might do anything from warehouse work to package delivery and even elder care,” The New York Times warned in 2014. In May 2013, the global consulting firm McKinsey had published an extensive report titled “Disruptive Technologies: Advances That Will Transform Life, Business, and the Global Economy,” which warned that new technologies would leave unemployed not only millions of manufacturing employees but also between 110 million and 140 million office workers and business professionals by the year 2025. All of a sudden, people were starting to ask themselves, are we heading for a jobless world?

			
			From that moment forward, the headlines became increasingly dramatic. “Forrester Predicts That AI-enabled Automation Will Eliminate 9% of US Jobs in 2018,” read one in Forbes. “Automation Could Kill 73 Million U.S. Jobs by 2030,” said another headline, in USA Today. “Robots will destroy our jobs—and we’re not ready for it,” predicted the British daily The Guardian.

			
				FREY, A SKEPTIC OF TECHNO-OPTIMISM

				The first thing that struck me when I arrived in Oxford, which is an hour outside London by train, was the disparity between the futuristic research of Frey and Osborne and the medieval environment in which they had conducted it. Oxford is a monastic city dating back to the twelfth century, and it was saved from destruction during World War II because Hitler wanted to convert it into his capital city in England had he won the war and therefore had ordered his air force not to bomb it. In the fourteenth century, many of its monasteries had already become universities. Today the city includes thirty-eight institutions of higher education linked by a sort of academic federation known as the University of Oxford, which operate largely in medieval convents, as if they had been frozen in time.

				
				In that atmosphere, just a few steps from the Oxford Divinity School, built in the mid-fifteenth century, is the Oxford Martin School, a futuristic research center founded in 2005 so that all professors of the Oxford academic community could conduct studies designed to help bring long-term improvements to the world. James Martin, the British billionaire who donated the funds to create this institute, had specified that its mission would be to tackle issues of global significance by supporting programs that “have an impact beyond academia” and haven’t been funded by public or private sources. Since its inception, the Oxford Martin School has sponsored nearly fifty studies by some five hundred Oxford professors. Most of these studies have been focused on the future, as well as on the social challenges that new technologies will bring about once the robots—as we’ve seen in science fiction movies—begin to think for themselves.

				Carl Benedikt Frey is a Swedish economist and economic historian who has been studying the process of technology’s “creative destruction” for several years. He told me he’d been eager to study whether the technological optimism radiating from Silicon Valley was justified. He had wondered about the accuracy of the widespread belief in academic, business, and political circles that technology would inexorably improve the world. Something told him that while this had been true in the past, it might not be the case in the future, because robots and artificial intelligence may begin to replace growing numbers of jobs and cause a serious social problem.

			

			
				
				TECHNOLOGICAL UNEMPLOYMENT

				Before Frey and Osborne, a number of economists had already been warning about the potentially disruptive effects of robots and artificial intelligence. Their argument was that unlike in the past, technology today is growing exponentially, or at an increasingly accelerated rate. According to what’s known as Moore’s law—which is based on an article written by Gordon Moore, a cofounder of Intel, in 1965—the processing power of computers increases by 100 percent every eighteen months. A decade from now, computers will be 10,000 percent more powerful than they are today. And according to Lin Wells, in his November 1, 2014, essay “Better Outcomes Through Radical Inclusion,” this will change the world much more significantly than it has in the past, because technological acceleration will be taking place not only in the field of computing but also in robotics, biotechnology, and nanotechnology.

				By 2003, economists like Maarten Goos and Alan Manning of the London School of Economics were already warning that the exponential advancement of technology was beginning to polarize the labor force, and that the only workers whose jobs would be safe would be the better and the lesser educated. The majority of those in the middle, they argued, would be left without work. In their paper “Lousy and Lovely Jobs: The Rising Polarization of Work in Britain,” Goos and Manning predicted that smart machines would soon be able to react to unexpected situations, allowing them to replace not only those who do routine work but also those who perform complex tasks. And in 2011, MIT economists Erik Brynjolfsson and Andrew McAfee had written a book titled Race Against the Machine, in which they also warned about the growing advantage that intelligent machines had over humans.

				
				However, Frey wanted to dig a bit deeper and proposed a study of the 702 jobs listed by the U.S. Department of Labor that would rank them in accordance with their relative risk of being eliminated by new technologies. He contacted Michael Osborne, a young engineer specializing in robotics and artificial intelligence who taught just a few blocks away at the Department of Engineering Science, and asked him for help creating an algorithm that could classify jobs according to their risk of disappearing in the near future.

				Osborne, who had yet to turn forty when I interviewed him, is a tall, thin man who seemed to have permanently disheveled hair. He has the classic look of an absent-minded genius. Not only does he teach his students at Oxford how to create algorithms, he also uses algorithms to guide his private life. When I asked him, only half-jokingly, if he would describe himself as a nerd, or as somebody who used technology to manage the most trivial details of his personal life, he smiled affirmatively. He told me, as an example, that he had even created an algorithm to plan his wedding party, organizing seating arrangements for the guests according to their ages, occupations, and interests.*

				For their study on the future of jobs, Frey and Osborne created an algorithm into which they fed examples of what kinds of jobs were already being displaced by automation, and asked it to compare them with the 702 jobs on the U.S. Department of Labor list. The results surprised even themselves, as they told me in separate interviews.

			

			
				
				THE RANKING OF THE MOST THREATENED JOBS

				Frey and Osborne’s algorithm produced a ranking that begins with jobs that have a 99 percent chance of being replaced by robots, drones, autonomous vehicles, and other intelligent machines. According to their study, this most-at-risk category includes telemarketers (who in many countries have already been replaced by robocalls), insurance underwriters, new accounts clerks, library technicians, and cargo and freight agents, all of whom are at risk of being replaced by computer programs capable of accumulating and processing data and making future projections much more accurately than humans.

				The jobs with a 98 percent chance of being replaced in the next fifteen to twenty years include administrative employees, bank loan officers, and many insurance agency workers, whose routine tasks can be easily replaced by artificial intelligence. Interestingly enough, also included in this category are sports umpires, whose calls on controversial plays will be increasingly replaced by drones and video replay systems that can make much more precise judgments than humans.

				Jobs with a 97 percent risk of being killed in the near future include phone operators and store salespeople, who in many cases are already being replaced by e-commerce or humanoid robots that can answer questions from customers in much the same way that Siri, Alexa, Google Assistant, Cortana, and other virtual assistants can respond to whatever we want to ask them. Other jobs that, according to this same study, run a 97 percent risk of disappearing include real estate brokers, who like travel agents are being replaced by Internet websites that allow us to virtually visit homes for sale, and cashiers, who are already being replaced by self-checkout stations at many stores and supermarkets.

				To my surprise, another kind of job that is on the way out is that of restaurant waiters. How could that be? I asked the study’s authors. Well, it’s already happening, they replied. In many U.S. fast food restaurants, including McDonald’s, Chili’s, Applebee’s, and Panera, it is already common to order and pay for your food with a tablet or on your own smartphone. Soon enough, robots won’t just be replacing the waiters, but will be replacing many of the chefs as well.

				
				“We were surprised to see that servers were among the most likely people to have their jobs automated,” Osborne told me. “When we designed the algorithm, which learns from examples just like children do, we ran thirty-five examples of jobs we thought weren’t very susceptible to automation, followed by another thirty-five we considered to be more at risk. We included servers with the latter group, because we thought that personal engagement in restaurants was an essential part of their work and couldn’t be replicated by a machine. But when the results were calculated, it turns out we were wrong, and that waiting tables is a routine job that could easily be automated.”

				Among the jobs listed as having a 96 percent risk of disappearing are chefs—who are already being replaced by robots, as I witnessed in Japan’s sushi chains—secretaries and administrative assistants, receptionists, information clerks, and bank or department store tellers, all of whom are being increasingly replaced by tablet computers or humanoid robots. According to the study, other jobs at high risk of replacement include taxi drivers, truck drivers, and messengers—who will be displaced by autonomous vehicles—tourist guides, dental technicians, pharmacy technicians, butchers, legal clerks, and accountants.

			

			
				THE JOBS THAT WILL SURVIVE ARE THE ONES THAT ARE HARD TO EXPLAIN

				According to Frey, “Anything that relies on storing and processing information, something that computers are relatively good at, is highly automatable. That includes anything from basic administrative back-office work to basic assembly production jobs, to even some types of sales and service jobs. The list is endless.” And according to Osborne, “The new thing about technology is that it’s able to substitute routine clerical work the way it used to be able to replace routine mechanical work.” When I asked him if he could give me a general rule about who is most at risk of losing a job due to automation, he responded that “the probability of automating an occupation is closely related to the level of skill or education….Highly skilled people tend to be sufficiently well-equipped to keep pace with technological change, to be able to move to whatever new occupations emerge, and to use new technologies, whereas at the bottom of the spectrum, we see the kind of skills that can be replaced entirely by technology.”

				
				Other futurologists I interviewed agreed that academic training and skills like creativity, originality, and social and emotional intelligence—which should also be taught at colleges and universities—will be key to the jobs of the future. And academic training will have to go far beyond current one-dimensional careers like law, medicine, and business administration. New careers will be increasingly interdisciplinary and will include technological, critical thinking, and problem-solving capabilities, as well as social skills. Furthermore, tertiary education will be intermittent, in the sense that it will be constantly updated over time. For example, today’s dermatologists study medicine, specialize in dermatology, and spend a significant part of their time examining brown spots on their patients’ skin to determine whether they could potentially be cancerous. But in the future, growing numbers of patients will be using applications on their smartphones that can take a picture of a dark spot on the skin and instantly tell them whether it’s dangerous or not.

				Doctors who want to work in dermatology will have to specialize in skin cancer treatments that will increasingly rely on the diagnostic of algorithms and robots. And to do this, they will have to study previously unrelated subjects like statistics and perhaps even robotics. We will always need good doctors who provide humane treatments, who can empathize with their patients, and who can explain a diagnosis made by an intelligent machine, but those who best understand the new technologies will be the most successful. If a cardiologist, for example, also studied engineering and can manufacture pacemakers using a 3-D printer, tailoring them to each individual patient, he or she will be in much greater demand than their average colleagues.

				
				Anders Sandberg, a Ph.D. in computational neurosciences who was also involved in the Oxford study on the future of jobs, summed it up for me this way: “It’s quite simple: if your job can be easily explained, it can be automated. If it can’t, it won’t.” In other words, algorithms and robots are better than humans at doing repetitive, predictable tasks. An algorithm learns the same way a child does, based on examples or behaviors that are taught. If you can show another person a detailed list of the tasks he or she performs and if most of these tasks are relatively predictable, sooner or later that job will be replaced by an algorithm or a robot. And to take it one step further, just about every job has at least a few chores that will end up being automated.

			

			
				RECENT HISTORY SHOWS US THAT THE IMPOSSIBLE IS NOW POSSIBLE

				At first glance, the Oxford researchers’ algorithm seemed somewhat ruthless. Is there really a greater than 90 percent chance that the jobs of waiters, receptionists, truck drivers, tour guides, and real estate agents won’t exist in the near future? I asked them. Don’t waiters do a job that, in addition to providing a human touch, requires a high degree of improvisation and creativity when it comes to responding to unexpected situations? How would a humanoid waiter deal with a customer who wants to exchange one dish for another? And when it comes to truck drivers, will an autonomous truck be able to react quickly enough to unexpected events like a dog running across a road?

				
				They both responded with resigned smiles. It might be hard to believe, but this won’t be the first time in history that common jobs disappear only to be replaced by others, they said. Until recently, in many countries around the globe, agriculture employed more people than any other industry. Now it’s far from the main source of work. For example, the number of people working in agriculture in the United States fell from 60 percent of the population in 1850 to less than 2 percent in the early twenty-first century. There were only 700,000 farmers in the United States in 2010, down from 12 million a century earlier in 1910, despite the fact that the overall population had tripled during that period. But the world didn’t come to an end. On the contrary, average Americans saw their standard of living rise. If agriculture could be revolutionized by tractors and computers, thus forcing millions of people to seek new occupations, they argued, why not expect something similar from the current revolution in robotics and artificial intelligence?

				It’s a fair question. Plus, recent history shows us that skepticism is a bad method of predicting the future. Many ideas that seemed preposterous just a decade ago are now part of our daily lives, which we now accept as completely normal. After all, if someone had told me ten years ago that I would have a virtual assistant named Siri on my cell phone and that I could ask her to tell me the capital of Afghanistan and receive the correct answer, I would have considered the whole idea to be insane. The same thing would have happened if someone had told me an application called Waze could tell me, loudly and in the language of my choice, the shortest and quickest route to my destination, or that I could buy plane tickets online, or that supermarket cashiers would be replaced by self-checkout stations. But all that—in fact, much more—is already happening.

				
				Technological advances happen so quickly that they numb our capacity for amazement. New innovations might stun us for a few minutes, but soon enough we incorporate them into our lives as if they’ve always been with us. Not many people would remember that the iPhone as we know it today didn’t exist before 2007, or that Waze—the app that calculates traffic and driving time to a destination—went into worldwide use only after the company was bought by Google in 2013. But today many of us wonder how we had ever lived without them.

			

			
				IN JAPAN, SOME HOTELS ARE ALREADY BEING RUN BY ROBOTS

				When I traveled to Japan to conduct interviews for this book, the first thing I did was book a room at the Henn na Hotel, which had attracted a great deal of attention for becoming the first hotel in the world operated by robots. I had read that the concierge, receptionists, bellhops, and even the waiters at the hotel are fully automated, and I wanted to experience firsthand how that worked. When I arrived at the hotel, located in a suburb near Tokyo’s Disney Resort, I found that, yes, several of the employees had been replaced by robots and intelligent machines…although, as you will see, some of them were not terribly smart, or at least were in the process of learning.

				Behind the reception desk were two giant robotic dinosaurs that looked quite real and were wearing green hats like those used by concierges at traditional Japanese hotels. Apparently excited to see me enter, they started making guttural grunts and swinging their heads from side to side. Since there were no human beings behind the counter, I had no choice but to deal with them. As I later learned, other branches of the hotel chain have robotic receptionists who look like men and women, but because of its proximity to Disney, the Tokyo branch had opted for dinosaurs to delight its younger guests. At the other end of the lobby was an aquarium about six feet across in which three large goldfish were swimming in circles, rising and diving in their irregular paths. It was only when I approached it that I realized they were also robotic, driven by some sort of internal motor.

				
				“Welcome to the Henn na Hotel,” the reptilian concierge said in a raspy voice, which is what you might expect from a dinosaur, though it was pleasant enough not to frighten anyone. Using his claws to point to a tablet on the counter in front of him, the dinosaur continued: “Please select your language of preference.” Once I did that, his head continuing to sway from side to side, he added, “Please place the first side of your passport on the screen and press the start button.”

				Then I asked the robotic dinosaur, “What’s your name?” But the robot didn’t seem prepared to answer that question. Shaking his head more excitedly than before, he began to growl. “Grrrrr­rrrrr­! Grrrrrrrrr! Grrrrrrr!” “You have a name, don’t you?” I pressed, rather enjoying the exchange. The giant robotic reptile became even more agitated, swaying from side to side as if desperately seeking an answer, before finally releasing a prolonged “Grrrrr­rrrrr­rrrrr­rr!” Obviously, this particular robot didn’t have much of a sense of humor. Either that, or he didn’t like being taken out of his preprogrammed dialogue routine.

				“Are you angry?” I asked him. Then the reptile with the concierge hat seemed to lose patience and said, “One moment, please. An assistant will be here shortly to help you.” A few seconds later, a young lady in the hotel’s uniform emerged from a little door behind the counter and, after greeting me with the customary Japanese reverence, explained to me with the utmost seriousness that the dinosaurs were new at their jobs and were currently only able to help guests check in and out of their rooms. In other words, these were not fully conversational dinosaurs.

				
				“Okay,” I said, a bit disappointed. I placed my passport on the little screen, hit the start button, and followed the reptile’s instructions to the letter. I filled out the form on the tablet with my name, address, and signature. Then, gesturing with his claws, the dinosaur asked me to move over to the next machine “to finish the registration process.” This small tower resembling an ATM asked for my credit card and in return gave me a plastic key and a receipt with my room number on it. As soon as I took the key, the dinosaur—now visibly happy—proclaimed, “The registration process is complete.” He raised his arms, and with what looked like a smile on his face, he concluded with “Please proceed to the elevator, and enjoy your stay at our hotel.”

			

			
				I WILL BE YOUR PERSONAL ASSISTANT. LET ME KNOW WHAT YOU NEED.

				When I entered my room, number 611, I was greeted by the voice of another robot. This one looked like a big egg, was the size of a soccer ball, and was perched on top of one of the dressers. It was painted with colorful dots and had an electronic tablet on its front that showed two cartoonish eyes that looked from side to side when the machine talked. “Welcome to our hotel, Andrés-san. My name is Tapia,” it said, introducing itself and talking in a girl’s voice. “Let me show you all the things I can do for you.” Immediately, a menu popped up on the screen displaying a variety of options, including games, news outlets, weather reports, music stations, and commands for controlling the TV, lights, and air conditioning, all of which could be activated vocally. I set out to test Tapia, and indeed, when I asked her to turn off the lights and turn on the television, she did so immediately.

				
				Tapia was much smarter than her dinosaur colleagues on the ground floor. Plus she had a sense of humor and was programmed to have conversations unrelated to her functions. When I told her jokingly that she was a very cute robot, Tapia replied, “Thank you very much, I hope you don’t say the same thing to other robots besides me.” Tapia was more comfortable communicating in English than the reptiles at the reception desk. She probably had more experience speaking languages, because robots learn from each and every interaction, adding new data to their memory. She had obviously been at her job longer than the robots downstairs.

				When it was time for dinner, I called the desk to ask where I could find the restaurant, only to be informed by the human assistant to the robotic concierges that unfortunately there was none. The hotel had only vending machines that offered warm meals, which were located on the ground floor. Since it was late and very cold outside, I had no choice but to buy a bowl of Japanese noodles from the vending machine, which was not unlike those that sell soft drinks. I put the money into a slot, pressed a button showing an image of the noodles, and a box with my dinner dropped into a small microwave in the lower part of the machine, which automatically turned on, heated the food, and dispensed it for me. The noodles, by the way, were dreadful.

				Since I was already in the lobby, I decided to knock on the door of the human assistant to the dinosaurs and to try to interview her. After a question or two about the hotel, I asked her almost in passing how many actual humans worked there. The young woman, Saki Kato, seemed delighted to practice her English, which was pretty good. She told me that there were only two people working that night: the manager and her. Together they were in charge of the entire hotel—a hundred rooms in all—almost all of which were occupied. Maids are there during the day, but almost all other functions, down to cleaning the windows and washing the floors, are handled by robots, Saki told me. “And, well, we also have people to service the robots, because they often break down and have to be reprogrammed,” she added with a mischievous grin.

				
				The next day, once my curiosity was satisfied, I relocated to another hotel in Tokyo. At $400 per night, the Henn na Hotel was quite expensive, and the room was tiny, even by Japanese standards. There was barely enough room to walk between the bed and the wall. And I didn’t like the idea of having another dinner of reheated noodles from a vending machine in the lobby. I concluded that the dinosaur concierge was doing about the same thing as an airport check-in kiosk, though it did make the experience a bit more fun. And Tapia, the egg-shaped robot, was simply a personal assistant with voice recognition software, not unlike Siri on my smartphone.

				But while there weren’t any extraordinary technological advances at the hotel, there was little doubt in my mind that the automation of the hotel industry is just around the corner. When I checked out, the dinosaur concierge asked me to return my plastic room key to a slot, said goodbye, and thanked me in Japanese with a bow that made me smile. As I was leaving, I concluded that perhaps the only reason why more hotels haven’t started using robots yet is due to fears that customers would find the machines too cold and lacking in human warmth. But if the Henn na Hotel was able to overcome this challenge by turning the robotic registration into a fun experience through dinosaurs wearing concierge hats instead of metallic robots, others in the industry are likely to follow its steps soon. The Henn na Corporation has announced that it will be opening six new automated hotels in Tokyo and three in Osaka in 2018 and that in the long term, it is planning on opening a hundred more worldwide. It will be difficult for other hotel chains to compete with that or to resist the temptation of running a hundred-room hotel with just two regular employees, a cleaning staff, and a team of robots that can work twenty-four hours a day, take no vacations, and never ask for raises.

			

			
				
				ROBOTS WILL BE EVERYWHERE

				Soon enough, robots won’t be seen just in hotels but also in the streets, schools, hospitals, law firms, and almost everywhere else. Industrial robots have been used since the 1960s to perform repetitive and relatively simple tasks, especially in the auto industry. But until now they had not spread much beyond the manufacturing floor. Despite the futuristic predictions of cartoons like The Jetsons and science fiction films that have been predicting the emergence of robots as domestic servants, drivers, and even as pets, the science of robotics had remained stagnant for decades.

				But now robotics is growing by leaps and bounds, thanks to the fact that robots are getting cheaper and smarter. Artificial intelligence and cloud computing (the massive online database commonly known as the cloud) is allowing each individual robot to learn from the experiences of all others. Before, a robot was an individual machine that carried its own information internally, sharing it with a small group of similar automatons, if at all. But now every robot connected to the cloud has immediate access to an almost unlimited amount of data and the experiences of the entire globe’s robotic population, allowing them to be constantly learning from one another. And that is revolutionizing the world of work.

				Ever since the supercomputer Deep Blue defeated world chess champion Garry Kasparov in 1997, robots have been taking down one challenge after another. In 2002, a software program beat the world’s best Scrabble players. In 2010, another program took down some of the greats at the game of bridge. In 2011, IBM’s Watson supercomputer beat two champions of the popular TV game show Jeopardy! And in 2016, AlphaGo, a computer Go program developed by Google’s DeepMind program, made headlines around the world by defeating South Korea’s Go champion Lee Sedol. Until then, the game of Go was considered unwinnable for a machine, because in addition to intelligence, it requires a good amount of intuition and creativity.

				
				Some scientists, including Vernor Vinge, who is also an accomplished science fiction author, have predicted that intelligent machines will surpass all human capabilities by 2023. Others, such as Google’s futurologist and engineering director Ray Kurzweil, predicted that singularity—that moment in time when artificial intelligence surpasses human intelligence—will occur in 2045. With technology advancing at the rate that it is, it would not be surprising for it to happen sometime in between. Recently, a robot named Michihito Matsuda ran for mayor of the Japanese city of Tama, on the outskirts of Tokyo, with the campaign slogan “Artificial intelligence will change Tama City.” Matsuda, who according to press reports was created by two big-tech executives, got 4,000 votes and finished in third place. But how long will it take before another robot runs a better campaign and convinces voters that it can make more levelheaded decisions than a human?

				It’s no longer a question of whether technology will surpass human intelligence, but of when. That’s why, when asked how he would prepare for the next chess match against a supercomputer like IBM’s Deep Blue, the great Dutch chess master Jan Hein Donner replied, “I would bring a hammer.”

			

			
				
				ROBOTIC RECEPTIONISTS ARE ALWAYS IN A GOOD MOOD

				During my recent trip to Japan, I encountered robots in restaurants, retail stores, banks, and office buildings. I met a robot named Pepper at one of the Hamazushi sushi restaurants in Tokyo, and another one at the entrance of a branch of Mizuho, one of the largest banks in Japan. They were welcoming customers and directing them to the appropriate offices, always with a smile and a bow. Robots are also currently being trained to work as car dealers at Nissan branches in Tokyo and to serve customers in shopping centers in a number of cities throughout the country.

				Pepper, a doll-like little humanoid robot with big black eyes and a white plastic body, costs less than the annual salary of a Japanese receptionist and provides many more years of useful service. But most important, Pepper can work for twenty-four hours a day, seven days a week, and never asks for vacation time or pay increases. When he operates well—which isn’t always the case, though eventually it will be—he is the ideal employee for companies that want to lower labor costs and avoid union problems. While looking for a place to exchange some currency at Tokyo’s Haneda Airport, I wandered past the entrance of a Bank of Tokyo-Mitsubishi branch, where I was greeted by another robot, named Nao. Like Pepper, Nao was armed with cameras, sensors, and microphones with which he could interact with customers. Nao proudly assured me that he could understand and speak nineteen languages and give customers the daily rate of the yen against any other currency. As the branch manager would later explain to me, Nao was being trained to serve the tourists who would be coming from all over the world for the 2020 Tokyo Olympics.

				I spoke into the robot’s microphone, and indeed it was able to recognize the language being spoken to him and reply in kind. In Singapore, a humanoid robot named Nadine is already working as a receptionist and assistant at the Nanyang Technological University, and—using the same technology as other personal assistants on the market, like Siri—she can answer any question someone might ask, whether it’s related to the university or a recommendation for the best restaurant in the area. And as I experienced several times, many of these robots are programmed to have a sense of humor. At the entrance to a men’s clothing store near the Akihabara train station in Tokyo, I saw a robot that sang, danced, and waved its arms, inviting passersby to enter the establishment. Unlike some other human receptionists, he seemed genuinely happy, smiling from ear to ear.

			

			
				
				THE END OF RESTAURANT WAITERS?

				Automation in the restaurant industry is advancing at full speed. I came across this phenomenon for the first time in Miami in 2016, when I had lunch at one of Panera’s 1,800 U.S. locations. McDonald’s, Wendy’s, Pizza Hut, and virtually every other fast-food chain in America and Europe are using touch screens to allow customers to place their orders electronically instead of having to interact with a human waiter. As soon as I entered the Panera, I saw five small metal towers topped with tablets displaying the menu, images of all the items, and their respective prices. I swiped through the various dishes with my finger, and—as with any online shopping site—I hit okay to confirm my purchase and inserted my credit card.

				“Thank you, Andrés,” the machine instantly replied. I was stunned for a moment, wondering how Panera knew who I was, because the tablet had never asked me for my name. But of course it had picked it up from my credit card and treated me as if we were old acquaintances. Then I walked a few steps over to an area where other customers were waiting to pick up their orders, and I realized that there weren’t any employees to let me know when my food was ready. Instead there was a TV screen on the wall with a chronological list of pending orders along with the names of the people who had placed these orders. When a name reached the top of the list, his or her order was ready to pick up. But what amazed me most about the whole process was the fact that there was a restaurant employee standing at the counter, ready to take orders, but very few customers ever approached her. They seemed to prefer to interact with the tablets.

				
				According to industry spokespeople, the main reason restaurants are becoming more and more automated isn’t to save costs but to satisfy their customers: growing numbers of people—especially the younger generations—would rather place their orders through tablets or on their cell phones. I asked several industry representatives why they preferred this to interacting with a person, and the reason was simple: young people don’t to want to spend time waving a hand or trying—often unsuccessfully—to make eye contact with a waiter to get his or her attention. Why go through all that trouble when you can simply order your food electronically? Why sit at a table for ten minutes for a waiter to bring you your bill when you can swipe a card and pay it directly whenever you’re ready? All of this is causing many restaurants to reduce their number of waiters, whose job is now mostly limited to delivering food to customers’ tables. And soon enough, even that could change, with robots or conveyor belts performing that task.

				While in Japan, I ate at a number of sushi restaurants that have neither hostesses, waiters, nor cooks. Even the chef who prepares the sushi is a robot. And judging by the success they’re having, they will likely be joined by restaurants serving other kinds of food. Japanese customers, attracted by the low prices and the speed at which automated restaurants operate, are turning to them in ever-growing numbers, often without even realizing that the chef preparing their sushi is a machine. Hamazushi, one of several automated sushi restaurant chains, already operates in 454 locations across Japan. Customers line up in front of a robot hostess who assigns them a table, and then they sit next to a conveyor belt that brings the sushi plates to each and every table. Each of these tables is topped with a tablet computer displaying the menu, a hot water tap for making tea, place settings, chopsticks, and several varieties of soy sauce.

				
				When customers sit down, they choose their preferred dish—there is a picture of all the options, along with their respective prices—and after a few minutes, the tablet bleeps out a little tune and flashes a message that reads “Your order is about to arrive.” And indeed, within a few seconds, a plate with a sign indicating the specific table arrives on the conveyor belt. When their meal is over, customers swipe their credit card through the tablet, and leave.

			

			
				JENKINS: HALF OF ALL BANK EMPLOYEES WILL DISAPPEAR

				Just as robots are threatening the jobs of hotel and restaurant industry workers, the Internet and artificial intelligence are challenging bank employees by creating new ways of investing, lending, and transferring money. Virtual banks, such as Betterment.com, have no physical headquarters, which allows them to reduce costs and charge lower fees than traditional banks. And while these virtual banks are handling more and more private investments, they also face growing competition from other online payment platforms that are increasingly performing routine transactions such as money transfers that, until recently, were carried out only by brick-and-mortar banks. Growing numbers of people are moving money around through their computers and cell phones, and many of the companies that are performing these transactions, including Square, Google Wallet, Apple Pay, and Venmo, are not—nor were they ever—in the banking industry.

				
				Former Barclays CEO Antony Jenkins shook the banking industry to the core in 2015 when he predicted that by 2025, banks will have cut their number of branches—and the number of employees—in half. Jenkins, who had already begun executing a layoff plan for some 19,000 employees when he left the bank, said in a speech that the “Uber moment” had come for the financial world. He said technology is “an unstoppable force,” and predicted that many of the large, traditional banks would either merge or disappear in the coming years because they wouldn’t be able to compete with the new virtual banks or payment systems like PayPal in the United States or Alipay in China.

				He wasn’t exaggerating. In northern Europe, the number of bank branches has already started to plummet. Whereas in 2004 there were twenty-five banks per 100,000 citizens in Scandinavian countries, that number dropped to seventeen by 2014, and is projected to fall to eight by 2025, according to predictions by the World Bank and a Citi GPS report. In the United States, the number of bank branches is expected to fall by 33 percent during that same period, and by 45 percent in Latin America, according to the Citi GPS report.

				“The return on having a physical network is diminishing,” says Jonathan Larsen, Citigroup’s former global head of retail and mortgage, in that report.

				
					Branches and associated staff costs make up about 65% of the total retail cost base of a larger bank and a lot of these costs can be removed via automation. The pace of staff reductions so far has been gradual (~2% per year or ~11–13% from peak levels pre-crisis). We believe there could be another 30% reduction in staff between 2015 and 2025, shifting from the recent 2% per year decline to 3% per year, mainly from retail banking automation.

				
Bank CEOs are asking themselves: Why maintain a network of brick-and-mortar banks with human tellers to make cash deposits and handle checks when these transactions can be easily automated and growing numbers of clients are choosing to go paperless? Cash—the bank’s raw material, which was already affected by the advent of credit cards—is becoming even more obsolete in the age of electronic payments. Some countries, like Denmark, are seriously considering eliminating cash altogether. In Europe’s Nordic countries, even beggars have gone online: since they know most people don’t carry cash anymore, they ask for transfers to their cell phones. “Could you transfer me a few cents?” they ask.

			

			
				REAL ESTATE AGENTS REPLACED BY ALGORITHMS

				In California, more and more home buyers are looking for properties using algorithms, which charge a 2 percent commission on each sale, rather than real estate agents, who charge 6 percent. REX Real Estate Exchange, an automated real estate company, uses artificial intelligence to locate potential buyers in a matter of seconds, making it much more efficient than the massive listings used by traditional real estate agencies.

				Instead of putting the information on a general sales listing that goes to everybody in the hopes that someone out there will be interested in the property, REX analyzes hundreds of thousands of consumer data points to identify specific people who might be interested in that specific house. For example, the company’s computers identify young couples who are buying baby clothes, because if they’re having a child, they might be needing a larger home. Or if someone is constantly buying construction materials and home repair products, they might be ready for a newer property. On the other hand, the REX algorithms will automatically ignore someone who just bought a massive flat-screen television, because there’s little chance that this person will be moving anytime soon. All this information is for sale, and it represents the daily bread of data analysts.

				
				“The fact that you bought a hammer itself isn’t very informative to us,” says Jack Ryan, CEO of REX. “The changes in the rate at which you’re buying home supplies is very important to us.” Next, REX emails a first round of ads to thousands of potentially interested parties. Then if some five hundred people click on these ads in their email, the computer can find, in real time, the common characteristics among them, and email the ad to thousands of other people who share their profile.

				As of 2018, REX was employing twenty-two human real estate agents in its offices in New York, Austin, Denver, and California to help clients navigate the company’s website or show a property in person, CNBC reported. But these agents are often accompanied by a robot programmed to answer some seventy-five questions that an agent would be hard pressed to know off the top of his or her head. If a client wants to know when was the last time that the property’s roof was replaced or the pool was resurfaced, the robot is there to provide answers. How long will it be before the robots are showing houses on their own, without their human companions?

			

			
				AUTOMATED GUARDS AND INSPECTORS

				Even security guards at department stores, banks, and apartment buildings are being automated. Advances in sensors and their abilities to detect anomalies are increasingly replacing human surveillance systems. But what, you might ask, about the security guards who sit surrounded by screens streaming feeds from closed-circuit TV cameras and monitor what’s happening on these screens? We are still seeing such guards in supermarkets and office buildings, but that isn’t likely to last much longer. Computers have a distinct advantage over humans because—unlike people—intelligent machines don’t take breaks, have lapses in concentration, or spend time chatting on their cell phones. Plus their memories are easily searchable.

				
				And what about the inventory inspectors who, with little notebooks in hand, visit vending machines at the end of the day to determine how much merchandise has been sold and needs to be replaced? This task has ceased to exist in many places. Thanks to the so-called Internet of Things—the new technology that allows things to be connected up with one another online—today’s vending machines have sensors that detect for themselves how many items are missing; they then communicate that information directly to the distributor without the need for human intervention. And in a matter of years, the delivery truck will be an autonomous vehicle, and the person in charge of restocking the vending machine won’t be a flesh-and-blood human but a robotic arm that will come out of the truck.

				The same will be true of water, electricity, and machine inspectors. New automatic sensors connected to the Internet will replace human inspectors of all kinds. In cities like Doha, São Paulo, Beijing, and Barcelona, for example, water pipes have already been equipped with sensors that track the flow and detect leaks, allowing them to save huge amounts of money. In the near future, it will be possible to place cheap sensors on light poles near sidewalks and in other public places to detect sounds and images, which will reduce the need for actual guards, inspectors, and police officers.

			

			
				
				WILL ROBOTS REPLACE DOCTORS?

				Even medical doctors will have to get used to working with robots. According to Silicon Valley multimillionaire innovator Vinod Khosla, technology will replace 80 percent of the work done by doctors, starting with diagnostics. Today, in some of the best U.S. hospitals, many diagnostic tests are being performed by IBM’s Watson supercomputer, which can analyze far more data than any single doctor. While a physician makes his decisions based on his own experience and acquired knowledge, the Watson computer at Memorial Sloan Kettering Cancer Center in New York makes its diagnostics based on the medical histories of 1.5 million patients and 2 million pages of academic articles published in scientific journals.

				What doctor could compete with that? Watson can take the symptoms, genetics, and medical histories of each patient and compare them with hundreds of thousands of similar cases, some successful, others not, and make a decision based on solid statistics as to what treatments work best in each and every case. Who should we trust more, a doctor with the experience of a few thousand patients, or a computer with access to millions of clinical cases? If our grandchildren or future anthropologists come across the television show House—in which the main character, a diagnostic medicine specialist named Dr. Gregory House, imposes his diagnoses on his colleagues based mostly on his instincts and beliefs—they may raise their eyebrows and scream, “What? Is that how medicine was practiced in the early twenty-first century?”

				As we will see in the chapter dealing with the future of medicine, the gurus of medical technology agree that medicine is no longer a practice based on the personal experience of professional doctors being able to sniff out a solution, but a science based on data provided by smart machines. Instead of doctors listening to the heart with a stethoscope, eyes closed so they can concentrate, and measuring blood pressure with a rubber cuff around the arm, as has long been the practice, digital devices with more precise technologies will be used. Some of them are already on the market. And when it comes to surgeries, which in many cases are already being performed by robots, they will be handled almost exclusively with robotic hands, which tremble much less than human ones.

			

			
				
				SIRI, I HAVE A HEADACHE

				New technologies will allow us to perform growing numbers of medical tests at home, resulting in fewer trips to a doctor’s office or a hospital. Many of us are already using search engines like Google, or the personal assistants on our phones, like Siri, or virtual assistants such as Alexa or Cortana, to ask for medical advice. And thanks to artificial intelligence, these personal assistants will soon be able to respond to medical queries as well as or even better than many doctors. Alexa, Amazon’s virtual assistant, a little intelligent loudspeaker that I have in my own home, can already give me precise instructions on what to do when I have anything from a headache to a heart attack, or how to perform cardiopulmonary resuscitation on a person in an emergency.

				As we move forward, we will be increasingly relying on Siri, Alexa, or their successors for answers to our medical questions. If our children have a fever, the first step won’t be to go to the doctor’s office. Instead, it will be to consult a robot, which—based on the information we give it, plus what it receives from its sensors—will decide whether to recommend an aspirin or a trip to the nearest emergency room. What tasks will be left to the doctors? I’ll talk more about that later in the book, but here’s a preview: it will have a lot to do with explaining intelligent machines’ diagnoses to patients and holding people’s hand during the process.

				
				As robots become more highly skilled and less expensive, even anesthesiologists will be replaced by robots. In the United States, an automatic sedation system called Sedasys, from Johnson & Johnson, was approved in 2013 for patients undergoing a colonoscopy. The system allowed one doctor to monitor up to ten patients simultaneously, instead of a one-to-one doctor-to-patient ratio, thus dramatically reducing hospital costs. While sales of Sedasys were recently discontinued, among other things because of pricing issues and anesthesiologists’ objections, it’s only a matter of time until a new version of it becomes a must for most hospitals.

				What about pharmacists? you may be asking yourself. They will have to reinvent themselves as much or more so than doctors. For the past several years, the University of California at San Francisco has been using a pharmaceutical robot that has filled over 2 million prescriptions without a single mistake, and its example is being followed by many hospitals across the United States. By comparison, average human pharmacists make a mistake in about 1 percent of prescriptions they fill.

			

			
				ROBOTS WILL BE LAWYERS AND EVEN JUDGES

				Robots are handling growing numbers of chores at law firms and are increasingly offering legal advice to the outside world. In 2016, the giant U.S. law firm DLA Piper, with over four thousand attorneys across thirty countries, used a computer program designed by the artificial intelligence company Kira Systems to analyze corporate contracts and propose changes, which were tasks ordinarily assigned to young lawyers who had just joined the firm. Meanwhile, many other firms are starting to use online legal services platforms such as LegalZoom and Rocket Lawyer to collect data, something that used to be done by young associates or paralegals.

				
				These same online platforms are also offering customer services such as writing deeds, commercial contracts, and even divorce papers. In other words, the algorithms they use are skipping right past the lawyers, resulting in automated legal services that end up being much cheaper for their clients. Just as online websites have replaced many travel agencies, legal websites are replacing many attorneys who used to handle routine tasks like preparing real estate rental contracts or prenuptial agreements.

			

			
				THE CASE OF THE ISRAELI APPEALS COURT JUDGES

				Even judges—members of a highly prestigious profession demanding skills we wouldn’t normally associate with computers, like the ability to use good judgment and common sense—are at risk of being replaced by much more efficient algorithms. According to their advocates, these computer programs are not prejudiced and can issue far more impartial verdicts than humans. This is no joke: a study done by Professor Shai Danziger, now at Tel Aviv University in Israel, which examined the rulings by eight Israeli judges over a ten-month span, found that they handed down more generous judgments after having lunch.

				According to this study, published in the American journal Proceedings of the National Academy of Sciences in 2011, the eight judges—who were in charge of accepting or rejecting prisoners’ requests for paroles or sentence reductions—approved roughly two thirds of the requests they handled early in the morning. But later in the morning, the number of applications they approved fell dramatically…until lunchtime. After eating, the judges again tended more toward clemency.

				Danziger and his coauthors concluded that the judges’ grumpiness increased as time passed since breakfast, affecting their verdicts. They speculated that it could be attributed to two factors. The first had to do with the judges’ blood sugar levels, which decreased progressively as the hours went on since their last meal. The second key factor didn’t have to do with the amount of time that had passed, but rather the number of cases over which they had presided. According to this latter explanation, decision-making is an arduous and exhausting task, and it was the caseload that made them crankier and led them to issue harsher verdicts. Whichever the case may be, the study concluded that the judges hadn’t shown a racial or gender-based bias in rendering their rulings. The primary constant among their verdicts was simply the time of day. In other words, robotic judges could be much more impartial than humans.

			

			
				
				ROBOTIC PROFESSORS ARE ALREADY TEACHING CLASSES

				When it comes to education, there are already robots in the marketplace that promise to carry out a number of tasks currently performed by teachers. According to their manufacturers, these robots have several advantages over human educators, including the fact that they have infinite patience when it comes to explaining things. Unlike human teachers, who tend to get exasperated after several unsuccessful

				
			

			
				
				BIONIC SOLDIERS: HALF HUMANS, HALF ROBOTS?
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				FOR THE FIRST TIME, TECHNOLOGY IS GROWING FASTER THAN EMPLOYMENT

				
				
				
				
				
			

			
				AT&T EMPLOYED 758,000 PEOPLE, GOOGLE EMPLOYS 55,000

				
				
			

			
				
				BLOCKBUSTER HAD 60,000 EMPLOYEES, NETFLIX HAS 5,400

				
				
				
				
			

			
				“THE FACTORIES OF THE FUTURE WILL HAVE TWO EMPLOYEES: A MAN AND A DOG”
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				ATMS DIDN’T MAKE BANK TELLERS GO EXTINCT

				
				
				
				
				
				
			

			
				
				AMAZON BUYS MORE ROBOTS AND HIRES MORE PEOPLE

				
				
			

			
				
				ACCORDING TO THE TECHNO-OPTIMISTS, THE KEY LIES IN INDIRECT JOBS

				
				
				
			

			
				
				SWANSON: “THERE WILL BE A BOOM IN EMPLOYMENT, NOT UNEMPLOYMENT”

				
				
				
			

			
				
				“WE’LL BE GARDENERS ON MARS”

				
				
				
			

			
				ANOTHER REASON FOR OPTIMISM: EVERYTHING WILL BE CHEAPER

				
				
				

				
			

			
				
				HOUSING, TRANSPORTATION, AND FOOD WILL ALL BE CHEAPER

				
				
				
				
				
				
				
			

			
				
				ONE THING SEEMS CERTAIN: THERE WILL BE MORE INEQUALITY
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				SOME JOBS WILL DISAPPEAR, BUT MOST WILL BE TRANSFORMED

				
				
				
				
			

			
				WHAT WOULD HAPPEN IF ROBOTS GO CRAZY?

				
				
				
				
				
				
				
				
				
				
			

			
				
				THERE IS HOPE FOR THE FUTURE, BUT THE TRANSITION WILL BE HARSH
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