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				Présentation de l'éditeur


				85% of the jobs that people will do in 2030 do not yet exist. The world of work will be turned upside down by the Fourth Industrial Revolution, that of artificial intelligence (AI) and robotics.


				Although we will all be affected in the near future, some have taken the lead to help shape it.


				I wanted to see what tomorrow’s jobs would look like through the experiences of 21 women and men.


				In all sectors of activity, new technologies allow us to invent industries and jobs of the future. These 21 pioneers are at the forefront of their fields.


				They are building and are part of the emergence of a new economy and the new jobs that go with it.


			


			

				Founder and president of INCO, Nicolas Hazard is an entrepreneur who is committed to building an inclusive and sustainable economy in France and around the world.


			


		
The Future of Work


21 Jobs in the Age of Robots and Artificial Intelligence




Intro


85% of the jobs that people will do in 2030 do not yet exist1. The world of work will be turned upside down by artificial intelligence (AI) and robotics - the Fourth Industrial Revolution.  While technological growth progressed in a linear fashion in previous industrial revolutions, today’s technologies are growing exponentially.


As never before in history, the coming transformation of businesses will be massive in scale, affecting hundreds of millions of people around the world. In recent decades, the nature of work has already undergone considerable changes. But these previous changes will be nothing compared to the changes yet to come. In a sense, we have no choice; the reality of climate change will force governments to adopt policies supporting a radical transition to a low-carbon economy. At the same time, major technological advances will have consequences for the working practices of humanity as a whole that we cannot yet imagine.


These changes will continue to evolve, forcing us to continually adapt. Today’s students will have worked in 8–10 different jobs before they turn 382! Of course, we do not yet know exactly what these future jobs might entail. What is certain is that these changes will cause most of us to learn new skills throughout our lives to continue working in the labor market. More than half of those working today already need training to keep up with the times3! Eventually, this will affect everyone. Continuous learning will become the rule. The rapid automation of certain jobs will also force us to completely rethink our careers and frequently change jobs.


Even the sacrosanct permanent contract is no longer the only norm with many alternative forms of employment already changing the world’s employment landscape.


While we don’t yet know how many jobs will be lost as a result of automation, there is every reason to believe that we will create many more as a result of technological advances and the opportunities they will bring. So I don’t believe in the idea of the “end of employment,” which I think is often carelessly thrown around. On the contrary, I believe we have the opportunity, within our grasp, to put an end to unemployment once and for all.


I am also convinced that the Fourth Industrial Revolution will offer us the opportunity to create new quality jobs, which will correspond to our deepest human aspirations. The employee slaving away in the warehouses of large distribution companies will certainly see their job replaced by a robot, this is inevitable, but it is probably also a good thing. Today’s big problem is that the average skill base is too low, and no matter how much refresher training people do, they learn slower than technology advances. Individuals are yet to be equipped to seize the new opportunities that will be offered to them. Faced with this observation, one thing is certain: in the future, it will be essential for people to learn more and to learn continuously, throughout their careers.


The work of tomorrow will certainly become more human-focused, complementing work done by machines. Different skills will need to be developed, such as empathy, creativity, and complex problem-solving. It will no longer be a matter of accumulating knowledge, which a robot will master much better than us, but of giving that knowledge meaning.


The major challenge is to be able to anticipate these profound transformations. Today, we are very far from being able to do that. However, if we do not prepare for this, the world of work is likely to experience unprecedented and violent shocks.


To this end, an educational revolution, from elementary school through to higher education and vocational training, is, in my view, unavoidable. Our entire educational system was designed according to a pre- and post-war industrial world that no longer has anything to do with our current reality. It’s time to go back to basics.


Through the INCO Group that I created, I’ve become convinced that no one is unemployable, and especially not in the world of tomorrow! Last year, we trained more than 200,000 people in more than 25 countries, using a proven methodology that enables us to provide support to all those who want to work in the professions of the future, and in particular those who are most vulnerable. On every continent, whether they are young people from rural areas in Indonesia, from the townships of Cape Town, single mothers from the Bay area, First Australians in the northern territories, or migrants from Ukraine in Poland, we have enabled them to train and find a job.


I am convinced that current economic changes, such as the digital and ecological transitions, but also the health and agriculture of tomorrow, are potential sources of employment. I am often asked what is the secret behind INCO’s ability to get so many people around the world up to speed with new skills: above all, we provide specific, tailor-made training, which is what makes all the difference today. Diversity is a strength, but it also requires adaptation. The base of knowledge and skills needed to succeed has never been so vast, so varied, and is expanding at a rapid pace. Everywhere, bridges must be built to enable encounters between those who create work opportunities as part of the Industrial Revolution and those who wish to find their place in this changing world. Therefore, there are many systemic changes that need to be undertaken now in order to anticipate future changes in the labor market. They are within our reach; let’s get started.


We will all be impacted at some point in the future, but some have already decided to take the lead. Through the journey of 21 women and men, I wanted to explore what the professions of tomorrow might look like. In all sectors of activity, new technologies make it possible to invent the companies and professions of the future. These 21 people are leaders in their respective fields. They are building and facilitating the emergence of a new economy, and the new jobs that go with it.


Getting to know them and learning about their background and their work has been absolutely fascinating! They all work in different sectors, yet share a fundamental sense of optimism. These pioneers also foreshadow what the jobs of the future might look like in the even longer term. From the nostalgist to the meta architect, the rewilder and the terraformer, I’ve been inspired by the different stories of these visionaries, and now envision these professions as part of our world of work in 2050, in one form or another.


It’s up to us to prepare ourselves for these upheavals, which are as thrilling as they are full of opportunities! Whether you are in school, looking for a job, employed, or even retired, this book will help you understand the major changes already taking place, reframe your relationship with education, and come up with ideas on how to find your place in this new world of work.








			I-


			
The Fourth Industrial Revolution will change everything


			

				“A robot is not quite a machine.


				A robot is a machine made to imitate


				a human being as best it can.”


				

					Isaac Asimov


				


			


		


			Rémy –Nano-doctor


			The Fourth Industrial Revolution


			

				Rémi is originally from the south of France. After studying medicine in the capital, he chose cardiology and was admitted as an intern at the Caen Normandy University Hospital. Life in Normandy suited him perfectly, and once he had completed his studies, he started his career there. The hospital brings together several specialists covering a large region, notably the departments of Calvados and Orne. The latter is particularly rural. Referred to as a medical desert, it has a severe lack of doctors. Naturally, Rémi became interested in telemedicine, which he was able to study during a stay in Canada, and made it his specialty. One day, he was treating an 18-year-old boy with heart disease. Back in his village in the Orne region, a complication arose that required an emergency transplant. Unfortunately, living too far away, he took too long to arrive and died on the way. The loss of this young man, who could have lived a normal life if only emergency services had been closer, was a revelation for Rémi: a change was necessary, and he would be the driving force behind it.


				He then became a consultant in addition to his hospital work, to help a company based in Rouen, Robocath, which wished to develop a robot conducting remote surgery. After years of design, it was in December 2020 that Rémi performed the first telerobotic operation in Europe, 100 kilometers away from his operating table! Using a joystick, he controlled a robot capable of manipulating a probe. In this way, he carried out an entire cardiological procedure, in this case, a stent placement. For this first attempt, the patient was a pig, an animal with a heart similar to that of a human, as we are still in the early stages of clinical trials. In any case, the operation marked a real success for the French company, which is almost unique since there is only one competitor to date, in the United States.


				A new version of the robot is already being planned, with significant improvements, particularly in terms of ergonomics. There are still important questions regarding this technology and its democratization, first and foremost that of patient care by on-site teams in the event of a complication. The solution will surely involve the training of caregivers and nurses so that they are able to intervene if necessary.


				Today, there is still resistance to the project, mainly of a psychological nature: people find it reassuring to have the doctor in the same room as the patient. But even if it seems frightening, there is no doubt about it: this technology is a real breakthrough for humanity, and particularly for isolated areas, where it will finally establish equality in terms of access to care. Doctors will also benefit considerably. A surgeon is exposed to X-rays on a daily basis and thus develops serious illnesses more often (cancer, leukemia, etc.), not to mention the lead apron they have to wear and the joint problems that this can cause. The prospect of being able to operate remotely would largely protect surgeons from these occupational risks.


				Robotics and artificial intelligence (AI) are having systemic impacts across all industries, but this is especially impressive in the medical field. While it is very likely that tomorrow’s medical diagnoses will be produced by algorithms, doctors will still be needed for the choice of treatments and the relationship with the patient, hence the probable appearance in the long term of the profession of nano-doctor. The role of the nano-doctor will be to initiate treatments to target diseased tissues or cells on an infinitely smaller scale so as not to affect the rest of the body. The nano-doctor will also detect diseases that may develop in the future, with the help of predictive medicine. Through the use of sensors or the analysis of the patient’s genetic make-up, it will be possible to anticipate pathologies and take action at an early stage. Medicine will thus become less and less curative and more and more preventive, tailored to each individual.


				*
*  *


				We are at the dawn of an industrial revolution that will disrupt our lives to the extent that previous ones have done. The First Industrial Revolution, originating in England in the middle of the 18th century, brought us from a predominantly agricultural and artisanal society to a new era. It was primarily based on the rise of coal and the steam engine and allowed for the development of maritime and rail transport. The Second Industrial Revolution took place in the second half of the 19th century thanks to electricity and the diversification of oil use. This paved the way for the era of the automobile, aeronautics and capitalism as it governs our societies today. The Third Industrial Revolution is the one we have just experienced, with the advent of the computer processor and the personal computer in the early 1970s, followed by the Internet and the cell phone. We know how drastically these innovations have transformed our lives within only a few decades. The next one, the one that is in front of us and has already begun, is just as fundamental as the previous ones. Its driving forces will be primarily artificial intelligence (AI) and robotics.


				The algorithms behind AI, developed by data scientists, now know how to extract new information from astronomical amounts of data, which would not have been possible to identify without them. Unlike the computer programs that keep our favorite software happy, these algorithms can learn and evolve by adjusting their parameters, and can determine laws by themselves. This is known as machine learning. More advanced methods, known as deep learning, are capable of even more relevant analysis by mimicking actions of the human brain using neural networks.


				Robotics is easier to conceptualize, as it is an older concept and one that science fiction has long since embraced. In fact, the word “robot” comes from playwright Karel Cˇapek, who coined it in his 1921 play, Rossum’s Universal Robots, after the Czech word robota, which means “work” or “chore.” Thus, the robot is the one that performs repetitive tasks replacing the arms and legs of workers. This is nothing new in the world of work: certain economic sectors have been equipped with automatons for decades. This is the case, for example, in the automotive industry: In France, there are 148 robots per 1,000 employees in this sector, 136 per 1,000 in the United States and just over 120 per 1,000 in Germany1.


				However, yesterday’s robots bear little resemblance to those of tomorrow, especially because they will be directed by AI and, therefore, able to perform a much wider range of actions as opposed to sticking to protocols that were established once and for all when they were commissioned. These robots will be much more varied in shape and will also be much more affordable. We can see these advances in our own homes. Google Assistant, Alexa (Amazon), Siri (Apple): there are more than 128 million voice assistants in the United States alone2. Assistants who gradually learn our behaviors and anticipate them.


				But what is likely to profoundly change our lives resides not so much in our living rooms as in the heart of our companies. This is where AI will transform our world the most. Numerous studies show that this new revolution will completely change our jobs and our relationship to work; that half of our jobs will be automated within a few decades3, and it is this gigantic transformation that we are going to witness.


				Where the technologies of the Second and Third Industrial Revolutions competed only with blue-collar workers, those of the Fourth will also compete with white-collar workers. And no sector of activity will be spared. The medical sector, as Rémi’s example shows us, will be directly affected. In the field of breast tumor detection, Google has developed an AI with sufficiently advanced analyses equivalent to the combined diagnosis of two radiologists4. In fact, many healthcare professionals can no longer imagine working without the support of AI in the future.


				The legal sector will also experience upheaval. In 2018, a team of twenty US lawyers were asked to sift through five confidentiality agreements while an AI performed the same task5. The result? The lawyers obtained an accuracy level of 85% and the AI 94% in 26 seconds… whereas the team of lawyers needed 92 minutes.


				Accountants will also be affected: according to a study, 95% of them could lose their job6. Rest assured, we can already foresee tasks on which they will concentrate, in particular activities with higher added value for their customers. With the expected evolution of accounting towards taking into account the social and environmental impacts of companies, it would be wrong to imagine that accountants will be left without a job.


				Moreover, this is probably the other major aspect of the economic revolution to come. The radical and necessary change of our societies in the face of the upheavals caused by climate change (and the inequalities that accompany them) will have unprecedented consequences on our lives, especially since digital and new technologies have a very large ecological footprint. When you consider that Bitcoin alone, the best-known crypto-currency, generates as much electronic waste as the Netherlands7 and that, if it were a country, it would rank 34th in the world in terms of energy consumption, you can see that future transformations will by no means be able to ignore the environmental issue.


				Thus, more and more leaders are going to have to tighten legislation on ecological impact. Driven by public opinion and regulation, tomorrow’s companies will also be those that know how to invent new business models, such as those of the circular economy, for example. AI, robots, Internet of Things, virtual reality, going green… All these forces will irreversibly shift the tectonic plates on which our societies are established.


			


		
Marine – 3D Chef

The “end of work” won’t happen overnight


Marine grew up in Belfort in a bourgeois provincial family, “as conventional as it gets”, she likes to say. She is the youngest of four children where, unlike a sister who is a classical dancer and a brother who is a writer, she was a serious student. After a preparatory class in Paris, she was admitted to the ESSEC, where she specialized in sales, then began her career in the world of laundry. This was followed by experiences within different start-ups in fields as diverse as travel, the press and finally cartoons. She helped her brother, a scriptwriter, who had set up a business but had been taken for a ride by unscrupulous partners.


She ended up turning the company around, and it was during a meeting with a supplier that she discovered Sculpteo, which had just launched in the 3D printing sector. Sculpteo printed plastic figurines of Marine’s brother’s cartoon characters. She fell in love with this technology that was only emerging in France and decided to join the adventure. When, a few years later, the start-up was sold to a large group, Marine decided to create her own 3D printing company, in a field that had not yet been fully explored, that of food printing. She decided to first take her pastry CAP (vocational qualification) in the kitchens of the prestigious Parisian Palace Le Meurice, because she knew that they used custom 3D printed molds. But her imagination took things a step further. Using this technology to make cakes, cookies, and desserts of all kinds, digital pastry was born.


Marine is first and foremost an activist. The majority of pastries found in bakeries are actually frozen. It is a very difficult job, with complicated schedules, and recruitment is becoming increasingly challenging. It is almost impossible to produce the full range demanded by the consumer, so the solution is often to buy frozen pastries made by a few factories in France, and sometimes even in Asia (especially for pie dough). According to Marine, a robot can be used here as a tool, an assistant that allows the pastry chef to continue to manufacture artisanal, local products without additives. All you have to do is insert the products you need (chocolate, cream, filling, etc.) into small cylinders, syringes or cans, and the printer makes the cakes and bakes them with an attached baking terminal. All this is based on a template created beforehand by the baker, and the computer then generates the code that the printer can read. Marine’s company has just received a french start-up of the year award in the field of 3D printing. There is no doubt that her inventions and patents are just the beginning of a revolution in the making.


The stakes in terms of food are colossal. Not only because we are becoming increasingly numerous (there are 8 billion of us today, and there will be more than 10 billion by 2050), but because, above all, intensive agriculture and urban sprawl are depleting our soils. Studies show that we may run out of wheat on a global scale: before long, we will have to think about other ingredients for making bread, for example. This is also true for our consumption of meat which, as we know, has a significant environmental impact. We will print products equivalent in taste based on legume proteins. 3D printing will make it possible to add texture to these products, i.e., to give a chewy feel equivalent to that of the products we are already familiar with. In the future, we will not import exotic fruits; we will recreate them from fruit powder. And before long, top chefs will become 3D chefs. They will create virtual recipes, which they will have concocted and translated into computer language for robots to carry out themselves in a very precise way. All over the world, you will be able to sample the same dishes, as tasty as if in a gourmet restaurant. The 3D chef will master innovative technologies, not create new recipes, a skill that will remain human, to support the chef in the quest for excellence and give a strong identity to signature dishes.


*
*  *


In South Korea, some fast food restaurants and convenience stores have not yet moved to Marine’s food printing, but they have parted ways with their waiting staff. There are now only automated systems. This trend is also affecting the retail industry, where nearly 1,700 stores, depending on the hours, no longer have any cashiers working. This form of automation is only going to gain ground. Today, automation is still only passive, unable to make decisions. However, things will continue to change drastically.


In 2021, based on the findings of an algorithm, 150 of the 500 employees of the software company Xsolla, a Russian company specializing in payment solutions for online games, were laid off1. Tomorrow, many situations will be the result of interactions with a robot or artificial intelligence (AI). We will gradually get used to these cold, hyper-rational, dehumanized relationships. They will be part of our daily life. A bit like long-distance relationships have become our default in times of lockdown or like virtual relationships are the norm for a section of the population addicted to the web.


However, it seems inconceivable to me that robots and AI could possess enough skills to replace us entirely, in the short or medium term. In his Economic Possibilities for Our Grandchildren published in 1930, the economist John Maynard Keynes imagined that technical progress would be such that by the end of the century we would only need to work fifteen hours a week. Paid vacations and the thirty-nine hour week, automation and computerization have not been able to completely materialize this prediction. Despite this, the billionaire and founder of Microsoft, Bill Gates, proposed a few years ago the idea of taxing robots, in particular, to finance jobs that he describes as unprofitable (services for the elderly, education, etc.). It is indeed important to take time for the things that are most meaningful to us.


Our Australopithecus ancestors spent long hours searching for, eating and digesting their food (even today, large primates devote eight to ten hours a day to this). Then came fire, which allowed their descendants to ingest a more varied and higher calorie diet while decreasing digestion time. Thus, Homo erectus only devoted a few hours to this activity. What, then, should all the unspent energy be used for? Work, says anthropologist, James Suzman. In his mind, work corresponds as much to the imperative of satisfying needs (more or less essential) as to that of offering a means of expression to a creature filled with energy: “By giving our ancestors language, culture and a time for leisure, fire also gave them the odious opposite of leisure: the concept of work2”.


Other peoples, in our history, have had the option of not working. The ancient Greeks, for example, did not work in the sense we understand the term today. Moreover, the concept itself did not exist in the Greek language. Some of them did work to provide for the community’s basic needs, but for them, it was an “inevitability imposed on mortals3”. The work was done by common people, second-class citizens or simply slaves. The wealthiest were devoted to non-material tasks. Thus, in Sparta, the citizens devoted themselves only to the political life of the city and to the handling of weapons, to the great displeasure of the neighboring cities which were not able to compete with their excellence on the battlefield. I’m not sure, however, that if we were given the opportunity tomorrow to work less or even not at all, we would be satisfied with a purely idle life.
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