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To my grandchildren




Preface

This book tells three stories about the impact of machines on the human condition: on the way we work, on the way we live and on our possible future. The stories follow in order, since they relate the growing intrusion of machines into our lives over time; but they are linked together by both history and anticipation, from the first simple machines to the complex technology of our own day, in which interconnected systems of machines colonize an increasing range of activities of hand and brain. Each story brings us nearer to the cliff edge at which every increase in our own freedom to choose our circumstances seems to increase the power of technology to control those circumstances. Each story contains within it a vision of heaven and hell: the promise of freedom from necessity, from religious dogma and from natural disaster confronts its opposite in the spectre of uselessness, of algorithmic dictatorship and of physical extinction. The resistance of humans to schemes for improving their conditions of life is one of the constants, and paradoxes, of all three stories. It has rarely led technologists and social engineers to conclude that their schemes might affront some basic requirement of human flourishing, preferring to attribute resistance to obstinacy, stupidity, ignorance and superstition.

Its inspiration was a short essay by John Maynard Keynes, ‘Economic Possibilities for Our Grandchildren’ (1930). Extrapolating from the progress of technology in his own lifetime, Keynes predicted that his putative grandchildren would have to work only three hours a day ‘to satisfy the old Adam in us’. The theological reference was explicit: machines would do most of our work for us, making possible a return to Paradise, where ‘neither Adam delved nor Eve span’. Keynes’s prediction was rooted in the very old idea that, once the material needs of humanity had been met, a space would be opened up for the ‘good’ life. Efficiency in production was not good in itself, but the means to the good, and only insofar as it was the means. Keynes did not say that individuals, freed from work, would necessarily choose to lead a good life; rather that this choice would be open to them. Machines were simply a means to an end.

The idea came to me of updating Keynes’s essay in prophecy, taking into account not just what has happened since 1930, but factors which Keynes might have taken into account in 1930. This makes for a much longer composition than Keynes’s, but perhaps not longer than his would have been had he not intended to write a jeu d’esprit to cheer people up at a time of economic depression.

It turned out that Keynes’s prognostication was only partly right. Since 1930 technological progress has lifted average real income per head in rich countries roughly five times from $5,000 to $25,000 (in 1990 dollars), much in line with Keynes’s expectation, but average weekly hours of full-time work in these countries have fallen by only about 20 per cent, from about 50 to 40 hours, far less than Keynes envisaged. He seems to have got three things wrong.

First, he ignored the distinction between needs and wants, leading him to neglect the possibility that insatiability might corrupt our Adam, making him not a lover of the good and beautiful, but a slave to junk. It is insatiability, natural and deliberately created, which keeps machines in business, by ensuring that the material requisites of happiness remain permanently scarce.

Secondly, Keynes treated work purely as a cost, or as economists call it, a disutility, whereas it is both a curse and the condition of a meaningful life. Keynes ignored the possibility that the condition of machine-created worklessness might for many turn out to be more of a curse than a blessing. People weigh the cost of living against the pleasure of work.

Thirdly, Keynes ignored the question of distribution, and therefore the question of power. He implicitly assumed that the gains from efficiency improvements would go to everyone, not just to the few. But there is no automatic mechanism to ensure this, and since the ascendancy of neoliberal economics in the last forty years, the social mechanisms for securing real wage growth have weakened or gone into reverse. While some people have reduced their hours of work because they can afford to, many others are compelled to work longer than they want to in a desperate effort to hold on to what they have already got.1 For this reason the economic future facing our own grandchildren is much less rosy than it seemed to Keynes in 1930.

But this isn’t the end of the discussion. Like Marx, Keynes believed that the reduction of necessity would automatically lead to an increase in freedom: indeed his economics of full employment was designed to get us over the hump of necessity into the realm of freedom as quickly as possible. He was curiously blind to the possibility that the machines which freed us from work might restrict our freedom in the non-working part of our lives. In retrospect the entanglement of actual machines with ideas about how to organize our social and political lives seems inevitable once the ‘science of society’ took hold in the Enlightenment. It led to what I call the ‘torment of modernity’. In his classic The Road to Serfdom, Friedrich Hayek warned against ‘the uncritical transfer to the problems of society of the habits of thought of the natural scientist and the engineer’.2 But it was precisely the engineering ambition of making society as efficient as the factory or the office that built the modern world and turned Keynes’s realm of freedom into Weber’s ‘iron cage of bondage’. My second story, then, is about the relationship between technology and freedom. It asks the question: is machinery the agent of liberation or entrapment?

The key technology here is information technology. Governments have always spied on their subjects. The possibilities of technology as an instrument of social control were dramatically visualised in Jeremy Bentham’s famous design for a Panopticon in 1786. This was an ideal prison system, in which the prison governor could shine a light on the surrounding prison cells from a central watchtower, while himself remaining unseen.3 This would in principle abolish the need for actual prison guards, since the prisoners, aware of being continually surveilled, would voluntarily obey the prison rules. Bentham’s ambitions for his invention stretched beyond the prison walls, to schools, hospitals and workplaces. His was a vision of society as an ideal prison, governed by self-policing impersonal rules applicable to all. His key methodology was asymmetric information: the governor would know all about the prisoners but would himself be invisible.

Bentham’s world is coming to pass. Today’s digital control systems operate not through watchtowers but through computers with electronic tracking devices, and voice and facial recognition systems. We enter Bentham’s prison voluntarily, because it promises us freedom from external coercion. But once inside, it is increasingly difficult to escape. Commercial platforms and governments can hope to control our habits, thoughts, and tastes by ‘mining’ the information about ourselves which we unwittingly provide them with by using electronic devices for our convenience. The realm of privacy recedes as the technical possibility of surveillance expands.

Keynes was, of course, aware of the malign uses to which surveillance technology was being put in his own time, notably in Nazi Germany and Soviet Russia. But he seems to have been thrown off guard by his belief that free societies provided sufficient safeguards against an Orwellian outcome.4 He was insensitive to the possibility that surveillance might creep up, unobserved, and even unintended, until it was too late to reverse. So we must alert our grandchildren to the potential malignity of the machinery they take for granted.

‘Assuming no important wars and no important increase in population …’ With these words Keynes briskly dismissed the most obvious impediments to the realization of his utopia. It seems extraordinary that he should have done so at that particular time. Europe had just been through the most destructive war in its history, and in his book The Economic Consequences of the Peace (1919) Keynes himself had predicted, accurately as it turned out, that ‘vengeance will not limp’; in the same book, he had also attributed the Bolshevik Revolution to the ‘disruptive powers of excessive national fecundity’.5 The possibility that such events might repeat themselves on an ever more horrific scale was not allowed to cloud the sunny prospect he unfolded for his grandchildren. Did he suppose that the First World War had been a sufficient ‘wake-up’ call? Such abstraction from existential challenges is not possible today. They have become too urgent and encompassing. My third story, therefore, is about the destructive power of uncontrolled technology.

Our planet has always been threatened by natural disasters – the dinosaurs were probably extinguished 60 million years ago by an asteroid hitting the earth. However, for the first time, life on earth is being threatened with anthropogenic disasters – disasters caused, directly or indirectly, by our own activity. Nuclear war, global warming, biologically engineered pandemics now hasten to end not just hopes of a better life but life itself. Men, wrote H. G. Wells, must either become like gods or perish. Some scientists and philosophers conceive of the new God as a super-intelligent machine able to rescue humanity from the flaws of purely human intelligence. But how can we be sure that our new God will be benevolent? It is a sign of the times that no one pays much attention to what the old God might have advised in these circumstances.

The consensus view today is that the march of the machines is unstoppable: they will only get more and more powerful and could well spin out of control. Hence the demand, which has migrated from science fiction to science and philosophy, to equip them with moral rules before they go ‘rogue’. The problem is to find agreement on moral rules adequate to the task in face of the epistemological nihilism of western societies, and the resurgence of geopolitical conflict between the democracies and despotisms.

So what should we advise our grandchildren? There are basically two alternatives. We can either urge them to seek technical solutions for the variety of life-threatening risks which present technology will bequeath them or we can urge them to reduce their dependence on machines. In writing this book I have come to believe that the first endeavour, while it might salvage fragments of human life, will destroy everything that gives value to it. The second alternative is the only one that makes human sense, but it requires the recovery of a framework of thought, in which religion and science both play their part in directing human life. Einstein put the case with exemplary lucidity: ‘science without religion is lame; religion without science is blind’. Such a recovery on a sufficient scale to affect the course of events in time seems to me inconceivable. The arguments of the book, therefore, lead to a sombre conclusion. In biblical terms, a plague of locusts is a necessary prelude to the Second Coming.

The book is over-ambitious. It is primarily about how western civilization came to be captured by the dream of utopia through science and about the successive stages by which this dream turned sour. Based on my own academic grounding in history and economics, it nevertheless trespasses on highly specialized fields of study and is open to the criticisms that scholars usually level against intruders into their protected domains. Each topic dealt with in this book has accumulated a vast specialized literature, much of which I have only been able to scratch the surface of. As Steven Shapin has noted, the interdisciplinary environment is an ‘endangered habitat’.6 My only defence is that the relationship between humans and machines has become the most urgent problem of our time, and that its treatment is properly philosophical, not in the sense of philosophy as a discipline, but in the traditional sense of thinking about the meaning of human life. I have preferred to pursue this inquiry in ordinary language, which invites memories of an earlier language in which such matters were talked about.

I would like to thank the Centre for Global Studies, which supported research for this book. I am especially grateful to my son Edward Skidelsky for the time and effort he took with the manuscript. It is much better as a result. Meghnad Desai and Rodion Garshin have read all or most of the manuscript. They, together with Ewa Atanassow, Massimillano Bolondi, Harold Lind, Edward Luttwak, Michael Mertes, Heinrich Petzold, Peter Radford, Max Skidelsky, Allan Strong, Lanxin Xiang and Junqing Wu have all offered insights from which I have benefited.

My thanks go to Alex Bagenal, Nan Craig, Michael Davies, Rachel Kay, Jack Perraudin, Erik Schurkus, Leanne Stickland, Jessica Tomlinson and Thomas Tozer for their help in research. Special thanks go to Alex Bagenal. Alex’s philosophical acumen has been of inestimable help. His contributions, and those of Nan Craig, go beyond the normal work of research assistants. I am grateful to my editor, Ben Sinyor, for many helpful suggestions which have greatly improved the book’s structure and style. Needless to say, I remain responsible for the form this book has finally taken, its contents and its faults.

Finally, my thanks go to my wife, Augusta, for her support in my struggle against age and time.
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Introduction

For most of their history humans used tools and machines. But they did not live in a machine age. That is to say, machines did not determine their conditions of life. Today, we live in a machine age. We humans are ‘wired up’ parts of a complex technological system. We depend on this system for the way we fight, the way we work, the way we live, the way we think.

The arrival of the ‘age of machinery’ was announced in 1829 by Thomas Carlyle.1 As he saw it, humanity had, for the first time, crossed over into a machine civilization composed of four elements: a mechanical philosophy, new practical or industrial arts, the systematic division of labour, and impersonal bureaucracy. Carlyle’s elements would come to be united in what Lewis Mumford, a century later, called the ‘technological complex’. In the age of machinery, it is the interaction between humans and machines, not between humans and nature, which sets the terms of human existence.

Carlyle’s framework offers a helpful way of thinking about how humans have reached this point. He put first ‘mechanical philosophy’ – the view of the world as a machine (or, as it was then thought, a clock wound up by God). In this view humans were to be understood as machines for the production of value; the scientific method would enable laws of human behaviour to be established, just like the laws of physics. Knowledge of these laws could be used to build a better society. In this book I use the word ‘technology’ to describe the application of the mechanical philosophy, first to the organization of work and then to the organization of life.

Second came the ‘new practical or industrial arts’. This was technology in its narrow sense of applying scientific knowledge to the production of useful things, thus obliterating the classical distinction between episteme (knowledge) and techne (know-how). The history of machinery had hitherto been one of ‘tinkering with tools’, based on experience and local knowledge. With the Industrial Revolution came, for the first time, the application of scientific knowledge to production, which, by the nineteenth century, was making possible an unprecedented increase in material wealth that would only accelerate in the twentieth century.

Third was the division of labour. The age of machinery marked a fundamental shift from the practice of a single person making the whole (or the major part of an) object (like the potter at his wheel) to breaking up the different tasks involved in its manufacture into discrete bits, as in Adam Smith’s pin factory. This greatly increased the efficiency of production. Specialization of tasks was not just for individuals but for nations: a ‘world economy’ was born, with nations trading in goods and services for which they were thought to be specially advantaged by climate or aptitude. More and more human tasks have been ‘optimized’ in this way, leading to the conception of humans as interchangeable ‘bits’ in national and global supply chains. Specialization in the production of ideas was an important aspect of the division of labour. Fields of study became ‘disciplines’ with their own hierarchies. Scholars and academics became specialists in small bits of thought, with no idea how these bits linked up with other bits to give shape and meaning to the whole product.

Carlyle’s fourth element, ‘impersonal bureaucracy’, denotes obedience to rules without regard for persons. It is what Weber would call ‘rationalization’ – the process by which conduct based on custom or emotion is transformed into conduct based on the rational adaptation of means to ends. Weber saw it as the inevitable outcome of the ‘death of God’. It is particularly important for understanding modern techniques of control. Today we are governed by digital bureaucrats, whose directions are justified by their scientific rationality and are therefore beyond the affections, compromises and animosities of religion, politics, or personal relationships. With the spread of computer networks the limited possibilities of intrusion by traditional bureaucracies into everyday life are overcome, and their vice of unaccountability is magnified.

Whereas champions of the mechanical philosophy emphasized the benefits of machines in making economic and social processes more rational and therefore efficient, Carlyle offered the key distinction between the inhuman and the inhumane. He contrasted the often inhumane conditions of pre-industrial life with the inhuman sovereignty of impersonal rules. I try to show how this disharmony between being human and humanity explains the torment of modernity. I also claim that this is a uniquely western disharmony, exported to the non-European world by western science and western guns.

The book is structured round the application of the mechanical philosophy first to work and then to society. The modern age is dominated by machine-builders of both types, engineers of the body and engineers of the soul, and by the persistent opposition to both by poets, writers, artists.

The first half of this book is principally about the effect of machines on work. The Prologue on robotic hype, ancient and modern, introduces the important mythological idea of the automaton, inanimate matter brought to life by hidden powers, from which today’s hype around artificial intelligence ultimately derives. The persistence of such archetypes as humankind moves forward from myth to science is a key feature of our relationship with machines.

Successive chapters discuss the rise of machine civilization, its material and cultural context, its material promises, the emergence of Britain as the ‘first industrial nation’ and the resistance to forced industrialization. The protest and fate of the Luddites, the doomed handloom weavers of early industrial Britain, sets the scene for the current debates about the ‘future of work’ and the meaning of ‘upskilling’. A crucial discussion point is about whether our future is determined by the technology we use.

The following questions dominate today’s discussion. Will human job holders be entirely replaced by machines or only partly replaced? Will humans want to reduce their hours of work or consume more? What social arrangements best ensure that the fruits of productivity gains are fairly distributed? What account should the drive to optimize production take of the moral value of work? We will encounter in this discussion the crucial issue of the costs of learning to ‘race with the machines’, and whether these involve the sacrifice of what it is to be human.

As Carlyle already noticed in 1829, machinery was not just affecting particular industries ‘but altering the very fabric of society through the internalisation of mechanical axioms’. The effect of the mechanical axioms was to internalize (make as if our own) a set of norms of behaviour externally prescribed by the engineers of the soul. We would obey Big Brother not because he wielded a big stick, not even because we loved him, but because he talked to us in an irresistibly rational way.

The implications of the rise of the ‘mechanical philosophy’ have been neatly, if unwittingly, summed up in a question by Rick Fernandez, Google’s head of Learning and Development: ‘As we optimize our technology, how can we optimize our lives, so we can be our best selves?’ The idea of optimizing ‘our lives’ is very seductive. But it confuses process with purpose. An optimal state of affairs from the point of view of the criminal or the state may be very far from what is optimal from the point of view of society. The second half of the book takes on the implications of attempts to ‘optimize our lives’.

One does not, of course, need any special hypothesis to explain the quest of rulers for optimal obedience from their subjects. However, the purposes of control have expanded in line with the promise of science to improve the human condition. Systems of control based on the incorrigibility of human behaviour have yielded to those based on the idea of perfecting it. Since the doctrine of progress took hold in eighteenth-century Europe, social reformers have attempted to correct not specific faults or causes of discontent, but to build societies in which such imperfections are impossible. The social and psychological sciences treat humans as works in progress. The chief example of the radical social engineering project in our time was Soviet communism. It is information technology which has made such ‘scaling-up’ of control feasible. This was the message of the three great twentieth-century dystopian novels by Yevgeny Zamyatin, Aldous Huxley and George Orwell.

Successive chapters follow the utopian trail from Plato to the Enlightenment, with Christianity offering a contrapuntal theme, in which the Platonic dream of the ideal republic came up against the implacable Augustinian doctrine of original sin. We meet the thinkers of the Enlightenment who impatiently swept aside the Christian obstacle to building an earthly paradise, and attend to the much-debated subject of the relationship between science and religion. Are they opposing principles, as many of the protagonists of both sides thought (and still think), or are they complementary forms of knowledge, and, if so, what might be the terms of their co-existence? The chapter ‘The Devil in the Machine’ identifies the moment at the end of the eighteenth century when philosophers and writers first started to take account of the disruptive power of technology in their visions of the future. I then go on to describe the political revolt against the ‘mechanical philosophy’, centred, in my reading, on the German version of Romanticism, and culminating in the barbarism of the Nazis; take stock of the important interwar debate on the ‘question of technics’; and survey the passage from utopia to dystopia in the imaginative writing of the nineteenth and early twentieth centuries. Dominating the discussions of Part II is the question of whether the constructivist approach to building society is compatible with what Bertrand Russell called ‘the pursuit of truth, with love, with art, with spontaneous delight, with every ideal that men have hitherto cherished.’2

Finally, we come to the question of the future to which our technology has led us. At the end of his life, in 1945, H. G. Wells thought that humanity could go either up or down, a thought echoed by contemporary transhumanists. Part III of this book tells of the rise of the computer from its humble beginnings in counting and calculating to the project of creating an artificial intelligence, which I interpret as a deliberate attempt to rescue the quest for perfectibility from the destructive blows inflicted on it by purely human intelligence. Natural science, social science and military science have all been heavily invested in this transformative project, mostly funded by governments and visionary entrepreneurs. The question overshadowing this part of the book is whether AI will free us finally from the tragic cycles which have marked human history or whether it is the royal road to immortality or extinction.

Today it is possible to imagine five pathways to the future. The first is bullish. Arnold Toynbee extolled the benefits of machines taking over the mundane tasks of life: ‘the transfer of energy … from some lower sphere of being or of action to a higher’.3 He is in a long line of technological optimists which includes Karl Marx, John Stuart Mill, Lewis Mumford and John Maynard Keynes. These and many others have looked to science and technology to free the mind from mundane clutter, investing it with higher and ampler possibilities, a hope which is still alive and well, despite the blows inflicted on it by the events of the twentieth century.

A second prognosis is optimistic but conditional. One version is that a better future crucially depends on the replacement of capitalism by socialism. This is the Marxist utopia. Unlike Keynes, who believed that capitalism would end automatically once it had ‘done its job’ of supplying the world with capital goods, Marxists have argued that the end of capitalism has to be brought about by class struggle, otherwise it would continue to put utopia beyond reach. The other school of conditional optimists are the technological utopians who believe that the realization of humanity’s ‘best self’ depends on developing super-intelligent machines invested with superior morality.

A third possible future is spiritual extinction. This is the grand theme of dystopian thinking as it emerged at the start of the twentieth century. Science and technology have rendered humans not superhuman, but subhuman. In Aldous Huxley’s Brave New World (1932) human freedom is removed by chemical and psychological treatment. Huxley said in a 1961 lecture that:


There will be, in the next generation or so, a pharmacological method of making people love their servitude, and producing dictatorship without tears, so to speak, producing a kind of painless concentration camp for entire societies, so that people will in fact have their liberties taken away from them, but will rather enjoy it, because they will be distracted from any desire to rebel by propaganda or brainwashing, or brainwashing enhanced by pharmacological methods. And this seems to be the final revolution.4



A fourth future is apocalyptic. Almost daily, tech experts warn that technology could lead to the extinction of humanity.5 Technology is the modern Beast of the Apocalypse. Either it precipitates a disaster – a nuclear or ecological holocaust – or it stops working, leaving humans without the means of livelihood. Both these versions of dystopian prophecy imply the destruction of a large part of the human population and the reversion of the ‘saved’ to a simpler form of life. Mary Shelley’s Frankenstein; or, The Modern Prometheus (1818) is a prefigurement of technology run amok; E. M. Forster’s short story ‘The Machine Stops’ (1909) imagines what happens when the system of machinery on which we have come to depend seizes up. Films like The Day the Earth Caught Fire (1961) picture nuclear explosions precipitating extreme climatic events. At the heart of apocalyptic prophecy is the ancient idea of hubris, of man seeking to usurp the place of the gods, and the gods taking their revenge.

Dostoevsky’s Notes from Underground (1864) opens up a fifth way of casting the net. To the claims of the technician, his narrator responds:


You … want to cure men of their old habits and reform their will in accordance with science and good sense. But how do you know, not only that it is possible, but also that it is desirable to reform man in that way? And what leads you to the conclusion that man’s inclinations need reforming? In short, how do you know that such a reformation will be a benefit to man … It may be the law of logic, but not the law of humanity.6



Dostoevsky raises the fundamental question of what it is to be a person. His is a lament for the world of choice we have lost – and the world which we might yet regain through religion and simple things. It also points the way to a non-western future for humanity.

Is a non-western humanism possible? The questions unfolded above are questions which have tormented western thinkers since the big technological acceleration in the eighteenth century. My justification for the neglect of eastern thought on these matters is that Carlyle’s ‘mechanical philosophy’ is a western invention, which has been spread round the world by western example, success and conquest. But if this version no longer offers an assured pathway to human liberation, but rather carries a strong risk of destruction, one needs a parallel history of non-western civilizations to get a proper sense of the possible futures facing our planet. In chapter 5 I offer the briefest sketch of such a history, with a few salient reference points for contrast. It remains to be seen whether a technology infused with Chinese or Indian values is possible or desirable.

The purpose of this book will have been accomplished if it dents the hubris of the engineers of the soul. As St Augustine wrote of the Neoplatonist philosophers of his day: ‘They think of themselves as exalted and brilliant with the stars’ but end up ‘lost in their own ideas’. The book’s message is that these ideas will destroy the world we know.




Glossary for the Technologically Challenged

Work, Jobs, Employment

Work is using up energy: a human ‘works’; so does a machine. If a human or a machine does not ‘work’ it ‘runs down’.

Jobs are specific work assignments. They result from the division of labour into separate tasks. Today they usually involve ‘going out to work’ for set periods of time, as in a factory or office. But they can be done at home. Today the word ‘job’ normally means paid employment.

Employment usually means having an employer – someone who ‘hires’ you to work for them for wages. But there is also self-employment, which means working for oneself. Today the terms jobs, work, labour, employment are generally (and imprecisely) used synonymously.

Leisure and idleness. Leisure is the condition of not having to work for a living, equivalent to having ‘free time’. Idleness is doing nothing at all. The two are therefore not the same, though they are popularly conflated.

Tools, Machines, Robots, Automatons

A tool is any object which can be used to make a task easier. The most important characteristic of the primitive tool is that it is set to work by muscles, human or animal.

A machine is a tool which has been constructed with internal parts, such as levers, wheels, pulleys, which are ‘set in motion’ by human or natural force. Thus a hammer is a tool, an electric drill is a machine. At what point a tool becomes a machine is fuzzy: is a clock or a watermill a tool or a machine?

Robot (also automaton). The term robot was first used to describe a human-looking machine, which performed tasks unthinkingly. It was actually coined by Karel Čapek, the Czech writer, from the word robota, which means forced labour or drudgery. A robot is a machine that mimics human functions with limited instructions to perform specific repetitive tasks, e.g. a robotic arm used in car manufacture, or a robotic vacuum cleaner. However, robots are extremely specialized in their tasks, and therefore the tasks for which they can actually replace human activity are still quite limited. We are far from having reached a position where a robot could beat Federer at tennis.

An automaton (also robot, avatar) is an archaic version of a robot. They were a mechanism, often in human or animal form, which appears to move spontaneously. Often used for illusions and party tricks. Today we use the word mechanization to describe the replacement of physical labour by machines, and automation to describe the replacement of routine, repetitive physical and mental tasks by computers.

Computers, Semiconductors, Moore’s Law

Computers are literally calculators, or devices for ‘adding up’ and communicating information and instructions at speed. They date from the Second World War, when electrical calculators started to replace desktop calculators. ‘Today the word ‘computer’ refers almost always to the digital computer, which operates by logical rules on a string of digits, generally on the binary scale. The importance of the modern digital computer is its ability to carry out computations involving many steps – often millions – at high speed without human intervention. Super-computers are networks of computers used by scientists and engineers to solve calculations that would take humans many thousands of hours to complete.1 Computers come in different sizes and types, including desktops, laptops, tablets and smartphones.

Semiconductors are the building blocks of computer chips. They allow electricity to pass through them in only one direction. The correct placement of semiconductors on a computer chip creates logic gates allowing electricity and therefore information to cascade through the computer chip, thereby creating the underlying structure the computer needs to speak in its binary language.

Moore’s Law, the prediction by the American engineer George Moore in 1965, that the number of transistors per silicon chip will double every year. This was based on the steadily shrinking size of transistors (electronic conductors of information). The higher the density of transistors, the greater the flow of information.

Hardware, Software, Algorithms, Apps, Social Media, Internet

Hardware is the physical object like your desktop, laptop or smartphone.

Software consists of the instructions given to the hardware to find or retrieve the data stored in it. It is the interface between the user and the hardware.

Algorithms are ‘procedures or sets of rules used in calculation and problem-solving’.2 They are used as the base language for all computer programs and apps. Tasks such as ‘open Google’, ‘select that picture’, ‘play that video-game’ are all accomplished with algorithms giving the instructions to the computer.

Apps (applications) are programs for specific retrieval tasks such as making Excel spreadsheets or business accounts or playing your favourite music.

Social media (platforms) are used by people to communicate online. The main platforms are Facebook, Twitter, Instagram and TikTok.

The internet (as defined by ChatGPT): ‘The Internet is a global network of connected computers and devices that communicate with each other using a standard set of communication protocols. It enables users to share information and communicate with other users across the world, regardless of their physical location. The Internet is made up of numerous interconnected networks that use a variety of technologies, including wired and wireless connections, to enable the transfer of data between devices.’

Technology, Information Technology, Digitization

Technology is the application of natural science to objects, with the aim of improving their functions. It is the general term for a system of interrelated fixed components (e.g. computers) programmed to perform prescribed tasks in a regular way.

Information Technology (IT) is the study of computers, software and hardware.

Digitization is converting information or instructions into electronic form. Newspapers are now mostly available online: they can be accessed through the internet, using a computer or smartphone. Many companies these days are going through a digitization programme, trying to convert their communications and workflows from analogue to digital.

Artificial Intelligence, Natural Language Processing, Machine Learning, Big Data, Deep Learning, Super-Intelligence

Artificial intelligence (AI) ‘is now used to refer to a heterogeneous network of technologies – including machine learning, natural language processing, expert systems, deep learning, computer vision and robotics – which have in common the automation of functions of the human brain’.3 Researchers distinguish between ‘narrow’ AI and ‘general purpose’ AI, depending on whether the AIs are limited to specific tasks or whether they can perform a variety of tasks. ‘In contrast to previous technological innovations, AI is a feedback technology, reacting to user input in a non-linear fashion and creating additional decision points in social network’.4

Natural language processing (NLP) uses AI to understand the written and spoken word.

Machine learning is a field that trains computers with Big Data.

Big Data is a large quantity of data analysing trends in the economy or social media, used to understand human behaviour. ‘Billions of individuals are being minutely tracked from cradle to grave’ by information they provide about themselves on social media.5

Deep learning is taking machine learning to the next level. It does so by mimicking the human brain’s method of analysis. Instead of giving the computer many detailed instructions, it is using an artificial neural network to replicate the functions of the human brain. This allows for far faster and ‘smarter’ analysis of data than a normal computer.

Super-intelligence is an advanced form of AI in which machines exceed human performance in all tasks. This is as yet only in contemplation, but if realized, it carries obvious risks of AIs enslaving or destroying the merely intelligent.

Metaverse, Virtual Reality, Augmented Reality, Gamification

Metaverse is at the core of the discussions at the moment about the future of the internet. In simple terms it is a vision of the real world brought to life online conjured up by Meta, the company formerly known as Facebook. It is supposed to bring us closer together, help us to learn more and work more efficiently.

Virtual reality is the technology that enables access to the Metaverse. Goggles with LCD screens as lenses can be worn to see the virtual reality right in front of your eyes. While sitting down you have a 360° view of a new surroundings. Imagine not just watching your character act out things in a video game, but becoming the character and seeing the virtual world as they would. A familiar way of describing this experience is that you are immersed in the game.

Augmented reality is similar to virtual reality, but the key difference is that you don’t lose track of the real world around you. Augmented reality blends both the real world and the virtual reality, overlaying the former with the latter. Imagine looking at your sitting room through the camera and screen of your smartphone and seeing a virtual sofa projected into the space that you can manipulate and move around the room by swiping left or right with your hand. Neither VR nor AR have many practical uses as of yet, but industry leaders hope it will revolutionize the workplace through immersive virtual meetings and increased productivity. Reliance on hardware will be reduced.

Gamification refers to the use of game mechanics in a traditionally non-gaming environment, like a website, the workplace or in schools. It works by engaging the reward system in the brain to make interactions more involving and enjoyable with clients, students or co-workers.

Cybernetics, Neuroscience, Nanotech, Biotech, Cognotech

Cybernetics derives from Greek kybernetes, steersman of the ship. Cyberneticians study the ways ‘complex systems – whether brains, organisations, swarms of insects or computer networks – are brought under control’.6

Neuroscience is the general name for the attempt to link human behaviour to the structure of the brain. It aims to understand the circuits and patterns of neural activity that give rise to mental processes and behaviour. It is estimated that the brain contains 100 billion neurons.

Nanotech is the use of extremely small parts and building blocks to create technology invisible to the human eye. One of its uses in brain research started with a talk entitled ‘There’s Plenty of Room at the Bottom’ by physicist Richard Feynman in 1959. An example of its use given by Gerald Yonas, vice-president and principal scientist of Sandia National Laboratories, New Mexico, is to make it feasible to use brain implants to modify behaviour or brain function.

Biotech is an area of biology which aims to modify living organisms, either by bioengineering or by bioenhancement. The science of both developed rapidly after the decoding of human DNA (deoxyribonucleic acid) in the 1950s as the basic building block of the human body. Having learned the language of the human body, scientists could start changing words or perhaps entire phrases in the book that is our body. This new field is called bioengineering. It aims to improve the function of plants and animals by such techniques as tissue engineering, biopharmaceutics and genetic engineering. According to Jose Delgado, ‘the ultimate objective of this research [into remote control of several species of animals] is to provide … a practical system suitable for human application’. The Human Brain Project aims to fully map the human brain. By doing this we could potentially be able to ‘download’ our brain and to then ‘upload’ it onto a computer. This would mean immortality, at least for our minds. Elon Musk’s latest brainchild ‘Neuralink’ aims to implant a chip into our brain to increase the mind–machine interaction. Why wait for our clunky meat sacks to do something when our minds could accomplish the task in milliseconds?

Cognotech arises from a convergence of information technology, nanotech and biotech. ‘The interface between nano-, bio-, info- and cognotech is where the exciting discoveries are occurring,’ enthuses one scientist. At its heart is predictive analytics, which focuses on remote monitoring of brain signals to reveal the search intent of internet users. It can be used, e.g., to discover an intention to blow up a bridge or rob a bank. Biotech and cognotech are the main stuff of current dystopian imagination, having superseded nuclear technology as the focus of disaster narratives.

A cyborg is a hypothetical being with both organic and electromechanical parts. So far they exist only in the imagination. The most famous filmic cyborg is played by Arnold Schwarzenegger in The Terminator.




Prologue: Robotic Hype, Old and New


‘All things are full of gods.’

Thales of Miletus, pre-Socratic Greek philosopher (c.626–c.545 BCE)



The human relationship with machines has always been a mixture of the practical and magical: humans have found them useful but also mysterious. Today hardly any more people understand how computers work than in the past they understood how natural forces worked. They use them without comprehending them, and this is as much a source of power to their controllers as it once was to priests, magicians, shamans and witch doctors.

In all ancient mythologies the powers of nature were seen as gods. They were masters of human fate, the arbiters of luck, and needed to be kept on side by worship and sacrifice. We read that the


people [of the Aztec empire] worshipped Quetzalcoatl, the god of light and air, who rescued humanity after the fourth sun had been destroyed by Tezcatlipoca, god of judgement, darkness, and sorcery. In order to appease Tezcatlipoca, he had to be paid off and nourished with the blood of human sacrifice. If this was not sufficient, he would turn the sun black, the world would be rent asunder in a violent earthquake, and Tztzimitl, the goddess of the stars, would slay all of humanity.1



The Greeks had a word, hubris, for the attempt by humans to usurp the place of the gods in the scheme of life, a presumption which was inevitably followed by nemesis. It was exemplified in the legend of Icarus, whose wings melted because he flew too close to the sun. The ancients also built ‘automata’, or artificial humans, which moved, blinked and spoke automatically.

Pre-modern Hype

The Chinese have a story called ‘A Marvellous Automaton’, dating from the fifth century BCE, told by the Taoist philosopher Lie Yukou in his Lieh Tzu. An artificer, Yen Shih, presented a human-looking contrivance to King Mu and his concubines:


‘Who is that man accompanying you?’ asked the king.

‘That, Sir,’ replied Yen Shih, ‘is my own handiwork. He can sing and he can act.’ The king stared at the figure in astonishment. It walked with rapid strides, moving its head up and down, so that anyone would have taken it for a live human being. The artificer touched its chin, and it began singing, perfectly in tune. He touched its hand and it began posturing, keeping perfect time … As the performance was drawing to an end, the robot winked its eye, and made advances to the ladies in attendance.



Taken apart, it was found that all the internal organs were complete, all of them artificial. ‘The king tried the effect of taking away the heart, and found that the mouth could no longer speak; he took away the liver and the eyes could no longer see; he took away the kidneys and the legs lost their power of locomotion.’2

Ancient automata were frauds, in the sense that they pretended to powers they did not have in order to deceive. This is the basis of all hype. Thus, the statue of the Egyptian god Re was made to speak through a tube connecting its mouth to a hidden priest. Because the observers of this demonstration knew nothing of its hidden mechanisms, they assumed the statue was speaking directly to its worshippers. Artificers in Hellenistic and Roman times also made puppets to amuse. Ancient automata were thus both tools and toys: tools of priestly control and playthings. The effect of both depended, as they still do, on an apprehension of the uncanny, of hidden and unsettling forces pulling the strings behind the scenes. But might it not be possible for science to get these lifeless forms to move genuinely, for ‘what’, wondered Hobbes centuries later, ‘is the heart but a spring; and the nerves, but so many strings; and the joints, but so many wheels, giving motion to the whole body’? The idea of artificial humans was born, and with it the question of what they might be capable of, and whether they were a benefit or a threat.

The ancients sought divine help for four main purposes. The most important was victory in battle. The ancient world was heavily populated by prodigiously powerful fighting gods like Skanda (Hindu), Ares and Athena (Greek) and Thor (Norse). This is not surprising. Pre-moderns spent more time at war than at peace. Bravery was especially highly prized; soldiers craved the assurance of success. Military competition has been history’s principal driver of technological innovation. Without it we would hardly have developed the technology we now have. The Greeks imagined bronze warriors like Talos who heated up to repel enemies, dragons’ teeth which could sprout into fully formed warriors and eagles who picked out Prometheus’ liver. Today’s eagles are military drones enhanced with computers and sensors.

The second big preoccupation of pre-modern life was, as it has continued to be, with health. Soma was the main Hindu god of healing, and Apollo counted medicine and healing in his bulging portfolio. Priests, holy men, shamans were the earliest doctors. One apparently incurable condition was death, and, in ancient legend, demigods provided the link between mortality and eternity. Today rejuvenation researchers and transhumanists believe that science can make death optional.

A third context, not surprisingly, was sexual. Female fertility and male prowess were highly prized. Aphrodite and Athena were goddesses of love; Priapus and Shiva were depicted with huge erect phalluses. Pygmalion makes love with an ivory maiden he has sculpted, ‘one of the first female android sexual partners in western history’, and they have a child. Ancient paraphilia prefigured ‘robotophilia’.3

Fourth were the gods who brought abundance, like the Hindu Lakshmi or the Roman Pluto (who was also god of the underworld). Hindu worshippers sacrificed to the gods in order to receive cattle, horses and gold. Good fortune was a gift of the gods, not the result of hard work. In Greek mythology only one of the gods was associated with work. He was Hephaestus, the blacksmith or craftsman god, whose crippled body testified to his lowly status in the Olympian hierarchy. Nevertheless, Hephaestus was also the patron of craftsmen and artificers, boosting their social standing. In this lay the promise of a democratic future.

The gift of fire bestowed on humanity by Prometheus to redress his brother Epimetheus’ failure to give humans foresight may be read as the first scheme of human improvement. But with it comes the misfortunes decreed by Zeus as punishment for Prometheus’ theft, in the form of Pandora, the temptress. Delusion pops out of Pandora’s box, with a crooked smile, luring men to their doom. Following the ancient trail of animating matter into the Renaissance and beyond, Victoria Nelson points to the enduring appeal of the uncanny, the feeling that there are worlds which science cannot explain.4 The Magus – magician, sorcerer, trickster – a devilish figure with ‘animating’ powers who emerged in late mediaeval times as a shadowy fourth figure in a quartet of theologian, philosopher and alchemist – inspired the Faustian legend of the scientist who sells his soul to the devil in return for power. With Mary Shelley’s Frankenstein, the ‘mad scientist’ became a familiar figure of Victorian horror stories.

Thus the imaginative ground for thinking about robots and artificial intelligence had been laid well before the present explosion of robotic hype. Whether singing statues, mobile servants, mechanical ducks and puppets deserve to be considered genuine precursors of invention or scientific hoaxes is less relevant for our purposes than their testimony to the perennial human urge to transcend the human.

Modern Hype

Today’s technological hype is driven by the same exaggerated or fraudulent prospectus. The worlds of science fiction and scientific promise have drawn closer together, each stimulating the other, both drawing on ancient imagination. Here is a typical pronouncement in modern business-mission speak:


AI has moved from the age of discovery to the age of implementation, and the biggest opportunities are in businesses where AI and automation can deliver significant efficiencies and cost savings … We have companies in our portfolios developing AI solutions to personalize and gamify [sic] math learning, to improve English pronunciation, and even to grade exams and homework. This promises to free teachers from routine tasks, allowing them to spend time building inspirational and stimulating connections with the next generations.

In health care, we have companies combining deep learning and generative chemistry to shorten the drug-discovery time by a factor of three or four. We have also invested in a company that uses AI and big data to optimize supply chains, reducing medication shortages for more than 150 million people living in rural China. I feel particularly confident that AI education and health-care applications are evolving in ways that will benefit current and future generations at scale.5



As Simon Colton writes:


The hype is understandable: technology leaders have to hugely overstate the life-changing power of their AI systems to have any chance of gaining venture capital these days; journalists have to overstate the strength of results from AI projects, to compete in a click-bait environment; and in order to make a name for themselves, politicians and philosophers need to take an extreme and short-term view of AI in order for it to appear relevant and timely.6



Behind the hype lies the competitive scramble for money: the taller the story the more money you might succeed in getting behind it. The promise of machines that kill and cure are as fundable today as they were in ancient times. Christian Brose, chief strategy officer of Anduril Industries, a venture-backed defence technology company, and author of the book The Kill Chain (2020), is a tireless advocate of revolutionary technologies for war. Prospective weapons are to be controlled by ‘neural signals directly from the brain’, making it possible for humans to ‘direct and oversee the operations of drones and other robotic military systems purely with their thoughts’. It is a promise entirely in line with classical budget-enhancement strategies, predicated on the ‘egregious exaggeration of a prospective opponent’s capabilities’. China cannot yet manufacture its own advanced integrated circuits, imports of which were blocked by President Trump, but is deemed to be racing ahead in the development of drones. Brose’s proposal for overcoming resistance to his reforms is to enlist the support of defence industry lobbyists with promises that their clients will make just as much money with the new as with existing procurement programmes.7

The promise of medical improvements has always been a prolific source of hype. The Covid-19 pandemic of 2020–23 predictably turbocharged the insatiable quest for miracle cures. Advocates of AI believe that we are experiencing ‘just the start of a revolution in drug discovery that will harness growth in biological and chemical data, computing power and smarter algorithms that can reduce soaring health care bills and create treatments for conditions where we have none’.8

The ancients dreamed of immortality. Today immortality research is guaranteed massive funding from high-tech billionaires, who understandably attach high value to their own survival. Twenty-five million people in the USA have paid for indwelling devices (joints, lenses, valves, pacemakers, stents, neural implants, artificial organs) which claim to prolong and improve life. And beyond mere ‘Methuselarity’ stretches eternity. Famous performers of stage and screen can be brought back to life as avatars. And cosmic immortality might be achieved by firing ‘digital minds’ into space.

Hype can easily slide into fraud. Theranos, a Silicon Valley biotech start-up, claimed to have developed a portable desktop technology which could diagnose hundreds of diseases with a single drop of blood. In 2023, its charismatic founder and CEO, Elisabeth Holmes, was sentenced to eleven years in jail for defrauding investors and misleading millions of users with her fake technology.9 Sam Bankman-Fried’s ‘church of benevolence’ became a huge cryptoscam, and he faces a total of 155 years in jail.10

The Mad Max of the AI world is the South African tech magnate Elon Musk. The richest person in the world (net worth end of 2021 almost $300 billion), Musk’s career started in the 1990s, when he founded the company which would later become PayPal. Now he is known as the man behind many of Silicon Valley’s best-advertised ventures. Musk’s electric-car company Tesla has developed technology that can, apparently safely, entirely automate the process of driving; his ‘Boring Company’ is working on plans to create an underground network of ‘hyperloop’ tunnels in order to solve Los Angeles’s traffic problems; and his company SpaceX promises to establish a colony on Mars to ‘preserve the light of consciousness’.

In late August 2020, Musk held a public demonstration of a pig – Gertrude – into the brain of which had been implanted a computer chip the size of a coin. The stunt was the first public unveiling of so-called ‘brain–machine interface’ technology, developed by one of Musk’s technology ventures, Neuralink, that would theoretically allow the brain to be manipulated by electrical signals produced by a chip sitting just below the skull. When Gertrude sniffed at the straw in her sty or ate food given to her by a handler, a graph tracking her neural activity registered the action. The immediate hope for the technology is medical: if it can be safely implanted in humans, it could be used to cure neurological disorders ranging from addiction to anxiety and blindness. In the long term, Musk’s ambitions for Neuralink are stratospheric: brain ‘augmentation’ technologies will, he hopes, usher in an era of ‘superhuman cognition’, in which computer chips to optimize mental functions will be easily and cheaply available. The procedure to implant them will be fully automated and minimally invasive – something you could do during your lunch break. And every few years, as the technology improves, the chip could be taken out and replaced with a new model, just as consumers buy the latest iPhone. If this sounds like something lifted from science fiction, it is: Musk admits that his interest in brain augmentation came from reading Iain Banks’ series of novels the Culture.11 Dream or nightmare? It is so far above all a PR stunt: in reality, Musk is nowhere near mastering the human (or indeed any other) brain.

Elon Musk’s augmented human is a cyborg – a brain–computer interface. Another line of hype promises super-intelligent machines. In 2005, the techno-utopian Ray Kurzweil predicted the emergence of ‘conscious robots’ in 2045. At this surprisingly precise moment would come a ‘technological singularity’ or ‘tipping point’, after which the further development of technology would be taken over by the machines themselves, and technological progress would speed up exponentially. The premise is that machines as intelligent as the most intelligent humans would be able to develop super-intelligent versions of themselves far more quickly than the flickering intelligences of humans would allow. Kurzweil thought that this super-intelligence could retain some inheritances of human intelligence, but for all intents and purposes would represent something truly new, better, posthuman. Following the singularity, Kurzweil divined, this intelligence could ‘radiate outwards’ from the earth in the form of tiny, self-replicating probes crewed by nanorobots, first into the solar system, then interstellar space, then the galaxies and so on, until the entire universe was suffused with intelligent, albeit synthetic, life. Echoing Kant, Kurzweil refers to this process as the universe ‘waking up’.12 There is an appealing mysticism to Kurzweil’s prophecy which belies the poverty of his thinking.

The single event that put AI on front pages the world over was IBM Deep Blue’s victory over the world chess champion, Garry Kasparov, in six matches in May 1997. It was twenty-one years after psychology professor Eliot Hearst of Indiana University declared that the only way for a computer program to win a single game against a professional ‘would be for the master, perhaps in a drunken stupor … to commit some once-in-a-year blunder’. Today, there are separate chess tournaments for computers because humans can no longer compete with them on equal terms. However, it turned out that computers plus humans could beat humans or computers on their own. This has suggested to optimists that over a wide range of cognitive tasks, computers would not replace humans but complement them.

Deep Blue was mainly an input-output machine, consuming information from multiple systems and mechanically applying it to the problem at hand. A further step came in 2016 when Google’s DeepMind program AlphaGo defeated Lee Sedol, the world’s top player, over five games of Go, the most complex board game in the world. A year later, AlphaGo itself was defeated in 100 straight games by an improved version of itself, AlphaZero. The novelty of AlphaGo was that it ‘learned for itself’ over hundreds of millions of games. It was given not a program, but a task, and told to get on with it. In producing something that wasn’t inside the data, Alpha-Go foreshadowed a higher level of artificial intelligence. The only human input was to set the task: no humans were needed for the operation itself.

The last few years have seen a torrent of wild extrapolation from computer achievement in the closed world of board games to the open game of life. If computers can play chess better than humans, why could they not write better novels or music? The ambition of Demis Hassabis, former chess master, whose brainchild DeepMind was, is to ‘solve intelligence’ and then ‘use it to solve everything else’, by building a ‘general learning’ AI system. The latest claim for DeepMind is that it has ‘cracked the machinery of life’. By working out the ‘true structure’ of the proteins which make up living things, it will enable us to produce ‘drugs and enzymes and all the additional tools we need to improve the human condition’.13 In their sober moments, scientists know such enabling discoveries are only in prospect and, if feasible, might be weaponized by states or terrorists to destroy human life. Yet they are tempted by power and research grants and, like Icarus, they are in love with the sun.

Elon Musk, Ray Kurzweil, Demis Hassabis et hoc genus omne represent the latest iteration of a story which uniquely combines scientific ambition, the quest for power and greed for money. It must always have been thus.

We have inherited two contrasting stories about humans and machines. Science tells us that a machine cannot be anything other than a slave of our purposes, since we alone supply it with the directives which cause its activity. By contrast, the animist tradition endows it with sources of action independent of us, and hence the potential to intervene in our lives on behalf of a higher power, for good or evil. Today’s vision of transhuman intelligence seems to owe something to both traditions. Science tells us that we cannot create such a being – or at least its creation is so far off as to be not worth thinking about. And yet predictions of its imminent arrival, whether in the form of souped-up augmented biology or super-charged machinery, or a mixture of the two, tap deep pockets of credulity and money.




Part I



THE MECHANIZATION OF WORK




1.

The Coming of Machines


‘Technology outwits Nature.’

Friedrich Klemm



Why did technology take so long in coming; to put it another way, why did it take so long for humans to get from tools to machines? In the famous scene at the start of Kubrick’s film 2001: A Space Odyssey, one of our fur-covered ancestors picks up a bone from a skeleton lying on the ground and realizes that it can be used to fight off enemies. Having killed the leader of a marauding group, this humanoid throws the bone up in the air in triumph, where it transforms before our eyes into a slender spaceship speeding towards Jupiter. The message is clear: man’s technological odyssey is wired into his brain. ‘It is the intrinsic dynamic of humankind,’ writes Norbert Elias, ‘from which ultimately the successful striving for ever faster means of transport, motor cars, aeroplanes and spacecraft derived its force.’1

However, this take-off story encounters a big problem. It took several hundred thousand years for the bone to become the spaceship. Perhaps the human brain was not yet fully developed. But ten thousand years ago, and with the start of settled agriculture, our brains were fully formed. Yet it still took thousands of years to get from bows and arrows to machine guns. Anyone who believes that technological progress is hard-wired into human nature will need to confront the fact that there were long periods, lasting thousands of years, when there was almost no technological progress at all. And this is true
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