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			To my dear children, Armand and Gauthier, 
in the hope that this book will inspire and guide them as they face the unprecedented challenges of their generation.

		

	
		
			

			
					
Introduction
AI, a time of emancipation“Too much knowledge never makes for simple decisions.”

Frank Herbert, Children of Dune



			

			Entrepreneurs in the field of artificial intelligence, or AI, have reason to celebrate. Since the advent of generative AI, not a day goes by without a phenomenal number of articles being published about its capabilities and possibilities. Not a week goes by without boardroom discussions about the exciting implications of this revolution. While this positive momentum reflects the growing interest of investors and the public, it can sometimes turn into hype. It’s often difficult to distinguish genuine innovation from publicity stunts designed to attract attention, capital and speculation, whether intellectual or financial.

			
					The hidden meaning of the revolution

			

			In the rush to embrace the AI revolution, let’s not misunderstand what we’re talking about. While it’s easy to comment on the current technological revolution, grasping its deeper meaning is more complex. Too many AI advocates overlook the true value of this innovation and its application. In short, there is an unanswered question in the public debate: what purpose does AI really serve? What individual, societal and collective benefits will it bring in the coming years?

			

			In other words, for what purposes will we use—or not use—this technological revolution? In what areas and for what challenges will it really be able to help us? The question is not so much what role humans will continue to play, but rather what model of society and relationship to the world we want when AI becomes ubiquitous in our everyday lives. To make artificial intelligence a positive and useful force, we need to start by asking ourselves about the “mission” of this technology.

			Most of the fantasies about AI that permeate the collective unconscious stem from the fact that this fundamental question has not been asked. While citizens and the media worry about the “great replacement” of humans by machines and algorithms, companies focus almost exclusively on AI-driven productivity gains, optimization and performance. As for governments, they are primarily looking at the issue from the perspective of technological, regulatory and economic sovereignty.

			These considerations are important, especially for economic actors, but they miss the point. Far from being a dark cloud over the future of the workplace, free will or the equilibrium of our society, AI represents a civilizational change that can open up promising horizons.

			The key lies in deciding what we will actually do with this technology. Like other great revolutions in human history (steam power, electricity, computers), AI will require a large-scale coordination of efforts. It will only reach its full potential if we give meaning and direction to our investments in it. Enormous resources are currently being mobilized to develop AI, attracting a wealth of talent and a colossal amount of capital. But are these resources being channeled into meaningful projects? Nothing is more uncertain…

			Of course, there is no single purpose to which AI can be limited. As a general purpose technology (GPT), AI is radically changing the way we produce and invent in many fields. Its impact is so great that it is reshuffling the cards for most industries and businesses. Everyone is free to explore its potential in areas yet unknown. But one thing is certain: AI will only be beneficial if it is used to address the challenges facing humanity at a time when we are at a tipping point, in terms of both increasing division and the threat of climate change.

			
					The path to beneficial artificial intelligence

			

			To achieve this goal, we should look at this technology as it is and not as some imagine it to be, reviving a sci-fi fantasy that has little connection with science. AI in 2024 is not about the replicants in Blade Runner or Skynet, the computer system that wants to destroy humanity, in The Terminator! Nor is it a technology that can be reduced to a simple vector for automating and optimizing tasks, or to a set of gadgets, commercial chatbots and generators of silly, keyword-driven images.

			AI is much more than that. Indeed, there would not be so much excitement and investment around this revolution if it were limited to unrealistic promises and applications for casual use. After a long period of trial and error marked by moments of progress and dashed hopes, artificial intelligence has entered a new era. It is destined to become a central part of our personal and professional lives, helping us to take back control of our future, make better decisions and implement strategies that create shared value.

			Synonymous with collective emancipation, AI must help address the major challenges facing humanity in the 21st century: ecological transition, increasing scarcity of resources, growing economic and social inequalities, exploding healthcare needs and so on. Provided that the resources allocated to its development are properly deployed, AI offers the opportunity to better understand the challenges that often confuse or even disempower citizens, governments and business leaders.

			There is a broad consensus on all of these issues. Few would deny the environmental degradation caused by global warming, the looming fragmentation of our societies, the importance of democratic access to tomorrow’s medicine and education or the need to rethink the corporate business model to create shared value. The problem is how to implement solutions to these problems. Everyone agrees on this, but no one knows where to start. The facts are clear, but the parameters are so numerous that everyone can find a good excuse not to act or to pass the buck to someone else. But it’s precisely in this area that AI should prove its full usefulness. Perhaps, thanks to AI, we can finally emerge from this fog of indecision…

			
					 Out of the fog: AI, an agent of collective emancipation

			

			Paradoxically, we live in an environment where such choices are becoming a real headache. Never before have we had so much information and so many technological tools to decipher the world round us, and yet never before have we been faced with so many questions and hesitations when it comes to decision-making.

			This does not mean that we are condemned to powerlessness or to an endless repetition of the same mistakes. Although our times are uncertain, we are fortunate to live in an era of unprecedented change, the likes of which have not been seen since the first industrial revolution, an era of change accompanied by doubts and fears, but also—and above all—by spectacular advances in science, technology and knowledge. The AI boom, a technology that will develop by leaps and bounds in the 2020s, is one such development that invites optimism and a new way of looking at the world.

			By enabling the development of sound decision-making processes, AI offers us the opportunity to reduce uncertainty in our environment, minimize errors, better allocate available resources, maximize the balance of interests and make decisions that help as many people as possible. AI is neither taking away our free will and judgment nor leading us down the path of programmed obsolescence. On the contrary, it is giving us tools to emancipate ourselves from the prejudices, false beliefs and organizational mechanisms that stifle creativity, initiative and good ideas.

			To do this, we need to focus on what AI should be used for—and what it should not be used for. Will we be content to see it as a cold, uncaring tool to improve business performance and enhance all aspects of our lives? Will we succumb to the temptation of gadgets with no real interest or impact on society? Or will we seize the opportunity to regain control over events, trends and phenomena whose potential often seems to elude us?

			In this respect, AI will be a valuable ally in dealing with complex situations where the line between good and bad decisions is blurred. How do we reconcile the conflicting mandates of protecting the environment and fighting global warming? How do we get companies to commit to the environment without jeopardizing their business model (at least not too much)? How can we model the industrial future of a sector without leaving out breakthrough developments or excluding relevant scenarios? How can we manage the digital transformation of sectors such as health or justice without compromising the ethical requirements of users? How can we delegate some of our tasks to algorithms without abdicating our responsibilities?

			These are the questions at the heart of this book.

			
					The real impact of AI

			

			Of course, AI will not provide the answers to all our problems. Nor will it lead us down a single, predetermined path. Individuals and organizations will continue to make decisions and take responsibility for them. But they will always have the opportunity to make mistakes, and even act immorally. And they will have a growing number of decision-support technologies at their disposal to make them faster and better informed.

			

			The pathways outlined in this book are important keys to success in making AI a vector of sustainable progress and reserving it for useful purposes, without elevating it to a panacea. Given the disruption caused by technological acceleration, it’s time to set a clear direction in both business and the public sector to truly benefit from AI, a revolution that is just beginning and will be a source of emancipation.

			A two-pronged approach is needed to achieve this goal. On the one hand, it is essential to question the place and role of technology in today’s society. In the face of a technological race that is sometimes rushed or lost in the illusion of optimization, we need to give new meaning to the digital devices that have become an integral part of our lives and will become even more so in the coming years. To find a use for AI, we need to free ourselves from old reflexes that reduce the technology to an end in itself or limit its use to a purely performative approach.

			On the other hand, we must look for concrete solutions that will make it possible to transform the potential of AI into a source of sustainable progress at all levels: for the individuals, for companies, for the collective, for the planet. This means taking both ethical and environmental criteria into account when developing algorithms, and ensuring that some investments are made with sustainability and the common good in mind. By guiding us towards a more considered use of resources, AI can enable us to make more efficient and enlightened decisions. It is in this area, the core of human decision-making that affects the economic, social and environmental balance, that useful AI will come to the fore.

			From a technology with fuzzy boundaries, we will move to a series of innovations that will provide us with guidance, solutions and tools for navigating an increasingly uncertain world.
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The origins of a copernican revolution“In the normal mode of discovery, even resistance to change has a use.”

Thomas Kuhn, 
The Structure of Scientific Revolutions



			

			The history of AI did not start with large language models (LLMs), deep neural networks trained on vast amounts of data that can be used to comprehend human language and generate conversational AI platforms such as ChatGPT or Claude, the chatbot designed by Anthropic. Artificial intelligence has been a field of research in its own right for almost eight decades, encompassing numerous subfields, areas of study and technological implementations. It would be a mistake to reduce the field of AI to LLMs and high-profile innovations, as this would prevent us from understanding its full potential and benefits.

			Furthermore, AI has been integrated into private and public organizations for at least a decade and has produced some very exciting results: greater energy efficiency in power grids and buildings, predictive maintenance, accident prevention, improved robotic exoskeletons and prosthetics, early disease detection and development of personalized cancer treatments… All these contributions have been made possible by the use of new technologies. They are the result of a long evolution of a discipline that, after decades of chaos characterized by wild expectations and “triumphant announcements followed by successive disappointments 1,” is now coming of age.

			
					A brief genealogy of AI

			

			The time of the pioneers

			If we want to trace the origins of AI, we have to go back to the end of the Second World War and the work of Alan Turing, the famous computer scientist known for his involvement in the cryptanalysis of the Enigma machine, the system developed by the German army to encrypt and decrypt information. In 1947, Turing made headlines at a conference in London when he spoke of inventing a machine capable of acting intelligently. To his contemporaries, such a claim seemed impossible, pure heresy.

			These ideas, which were heavily criticized at the time, were further developed in 1950 with the publication of his seminal article in AI research, “Computing Machinery and Intelligence 2,” which also introduced the famous Turing test. For Turing, the question was not so much whether a machine could imitate human thinking. He believed that “intelligent machinery” would be successful the day it could hold a conversation with a human being without the latter being able to distinguish whether it was another person or a computer.

			It wasn’t until a few years later, in 1956, that the term “artificial intelligence” was coined as part of the Dartmouth Summer Research Project on Artificial Intelligence. Four scientists—John McCarthy, Marvin Minsky, Nathaniel Rochester and Claude Shannon—popularized the concept, helping to establish it as a science in its own right and triggering a flood of AI initiatives. One of the most important was the first chatbot, ELIZA, developed in 1966 by researcher Joseph Weizenbaum to mimic the role of a psychotherapist. Although the program was intended to parody of the psychologists of the time, and although its creator didn’t take the idea too seriously, ELIZA exceeded all expectations and made a great impression on its users 3.

			From AI winter to AI spring?

			Despite the initial enthusiasm, AI researchers were soon confronted with technical limitations and a gap between their ambitions and their results. While they worked on the idea of strong AI and the invention of machines that functioned approximately like the human mind and brain, they suffered a series of failures, even with devices that performed such simple tasks as translating short sentences or recognizing objects. “The late 1980s became known as the ‘AI winter’: funding dried up, research slowed, and interest in the field fell away 4.” The situation was a great disappointment to all those who had high hopes for this technology. It also signaled a kind of intellectual and scientific dead end: the attempt to create machines modeled on humans had proved to be a fruitless endeavor.

			The second wave of artificial intelligence took place in 1997, when Deep Blue, IBM’s supercomputer, won a game of chess against the world’s most famous chess player, Garry Kasparov. Beyond its spectacular nature, this event marked a turning point in the approach to AI: instead of trying to replicate the chess player’s thinking or creativity, Deep Blue’s developers harnessed the computer’s data storage and processing power. The goal of such a system was not to imitate human intelligence but to perform tasks as well as possible, even if that meant going down paths that no human would have thought of. By letting go of trying to create a digital version of a human, AI specialists took a decisive step forward.

			The success of Deep Blue paved the way for further achievements over the next twenty years, as a “a generation of machines has been built in this pragmatist spirit… Advances in machine translation, for example, have come not from developing a machine that mimics a talented translator, but from having computers scan millions of human-translated pieces of text to figure out interlingual correspondences and patterns on their own 5.” The same applies to image recognition and classification, which have nothing to do with human vision, but are based on the collection and analysis of a dizzying amount of data.

			
					LLMS, a double-edged revolution

			

			Human-machine interaction: 
opening up new applications

			The LLM revolution is part of this legacy. Large language models are trained on the phenomenal wealth of content available on the Internet and elsewhere. In the case of GPT-3 (175 billion parameters), no less than 300 billion elements were collected from the Internet, books and other texts to enable the machine to interact with users 6, not to mention GPT-4 with its 200 billion parameters. Without going into all the criticisms that have been leveled at these chatbots (divergent thinking, racial or “woke” bias, etc.), I will simply say that they tend to minimize the impact and scope of LLMs.

			There are basically two misconceptions that cause people to not understand the change that is taking place. One reduces AI to LLMs and ignores the rich facets that make up the ecosystem; the other believes that these massive language models are just an insignificant evolution or toy that the general public will turn away from as soon as a new fad emerges.

			As the philosopher Daniel Andler reminds us, “If we do not engage sufficiently with what they have achieved and try to understand why, we run the risk of missing an important technoscientific event with far-reaching practical consequences, and finding ourselves once again in the situation of having to limit some of the serious damage that has already been done—such as the stranglehold of large private companies on decisions that are crucial for society as a whole—without being able to be sure that we will succeed 7.” The perception of an innovation generally goes through three phases. It is ridiculed, then fought against in the name of fear, and ultimately taken for granted. It’s likely that the introduction of LLMs will follow this cycle and that their crucial contribution to the progress of AI will lead to consensus after the fact.

			LLMs represent an innovation in that they make it possible to build bridges to other AI disciplines, opening up immense possibilities. In a way, they are the missing link between the various components of a highly fragmented AI universe: natural language processing (NLP, the technology found in translation tools such as Deepl or Google Translate), computer vision (used in particular for cameras in self-driving cars), robotics, deductive reasoning (the ability to solve complex problems, such as the computer program AlphaGo, which won a game of Go against South Korean champion Lee Sedol for the first time in March 2016) and so on.

			

			There is nothing revolutionary about any of this research, but it is taking a quantum leap forward thanks to LLMs. Creating images on a computer, for example, is nothing new. What is new in the case of Midjourney, for example, is that you can write a query in natural language that the machine understands and interprets. In the same vein, it was already possible to give commands to robots, but you had to write lines of code to do so. With LLMs, the process is much simpler: you simply talk to the android and ask it to perform a task. And solving complex problems is no longer limited to constrained and supervised environments, as in chess or Go. It is gradually becoming possible to ask the machine to make arguments or judgments based on suggestions or instructions from the user.

			From GAFAM to GOMMA: locking out the user?

			Unfortunately, while LLMs open up new uses by facilitating dialogue between humans and machines, they also make that dialogue dependent on a handful of players who are the only ones able to bear the “astronomical costs 8” of deploying these massive language models. Like GAFAM, which has taken over the Web2 ecosystem, GOMMA (Google DeepMind, OpenAI, Meta, Mistral AI, Anthropic) is building an oligopoly in the LLM sector. A handful of companies thus control a crucial element of the user experience and the AI value chain: the interactions between people and digital devices.

			And since these LLMs are anything but agnostic, there is a real danger that these giants will impose their vision of the world and AI usage on us. Even if some entrepreneurs and tech executives hide behind slogans that are as vague as they are seductive—“saving humanity,” “defending open source,” “ensuring European sovereignty”—we must always remember that technological projects of this magnitude are never neutral.

			From this perspective, it’s easier to understand the drama surrounding Sam Altman’s departure and return to OpenAI in the fall of 2023, followed by the departure of co-founder Ilya Sutskever a few months later. This was not just a dispute over corporate governance, but about the profound ideological differences between two approaches to AI: “In short, it is the split between proponents of ‘effective altruism’ and those of ‘effective accelerationism’ that has Silicon Valley in turmoil today. The former argue for sensible and cautious development of AI because they firmly believe that it could pose a danger to humanity 9,” while the latter remain true to the credo of techno-solutionists, who are convinced that the refinement and large-scale development of AI remains an end in itself, and that it will solve most of the planet’s ills with a wave of an algorithmic magic wand.

			Regulation and open source: imperfect solutions

			Given the oligopolistic excesses and acceleration in this sector, it would be tempting to argue for regulation. However, this would overlook the negative and counterproductive effects that regulation would inevitably have. In most cases, regulation stifles innovation and benefits the most powerful players, who have the means to adapt, rather than challengers and new entrants. Take the General Data Protection Regulation (GDPR), which was passed by the European Union in April 2016. This law, which was supposed to prevent the overuse of data by GAFAM, has instead strengthened their influence, to the detriment of companies and startups on the old continent.

			Unfortunately, there is no one-size-fits-all solution to the complex problem of concentration. Take for instance the open source debate, which has the merit of returning to the original philosophy of the Internet pioneers and the ideals of sharing, altruism and free access to knowledge; let’s just say that it will not be enough to overcome all these difficulties. Mark Zuckerberg and Meta may be advocating open source with LLaMA (Large Language Model Meta AI) 10, making the technology available to as many people as possible, but it will be hard to prevent the formation of oligopolies and the stranglehold of a handful of players on these AI models.
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