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‘As the investigation goes on, additions to our knowledge cost more and more, and, at the same time, are of less and less worth.’


C.S. PEIRCE


‘I fear that the mind may keep folding itself up in a narrower compass forever without producing new ideas, that men will wear themselves out in trivial, lonely, futile activity, and that for all its constant agitation humanity will make no advance.’


ALEXIS DE TOCQUEVILLE


‘Ideas are powerful. Ideas drive change.’


ABHIJIT V. BANNERJEE
AND ESTHER DUFLO












Prologue


Archimedes was worried. Hieron II, King of Syracuse, had summoned him several weeks before. Always with that slightly baleful look in his eye. Straight away, Archimedes knew it was going to be difficult. Keep your head down, he told himself. Stay out of trouble. In fact, why not go back to Alexandria and work in peace at the Library?


It turned out Hieron had been given a golden crown. Wonderful, said Archimedes, most justly deserved!


But there was a problem. Hieron was convinced he’d been swindled, that the golden crown was adulterated with silver. He needed, absolutely needed to know for sure. OK, thought Archimedes. If we melt the crown we can check its volume, which will tell us whether or not it’s pure gold.


Melt the crown! Hieron almost hit the roof. Melt the crown? Laughable, disgusting, impossible. Not going to happen. Go and figure it out, said Hieron. You’re clever.


So that was what Archimedes had tried. But all the usual tricks didn’t work. He couldn’t concentrate on his other projects: a paper on geometry, refinements of a design for a new kind of pulley. He paced the sea-lapped city walls, felt the breeze and brooded on the implied threat in Hieron’s words; the implied threat despite all he’d done for Syracuse, and on a matter so pointless. He sighed: this was the problem with tyrants.


Archimedes had always been fastidiously clean and in the chaos of papyrus, parchment and models that was his household, the one moment of order was his daily bath. Time at last to forget about Hieron and his ridiculous requests.


That day, as Archimedes stepped into the bath, he noticed something both utterly trivial and yet extraordinary: as he got in, the water level rose. His body displaced the water. The volume of water displaced equalled the volume of his body.


He instantly knew two things: first, that he’d solved the riddle of the crown. Second, that the insight was of much greater importance: here was a universal means of gauging volume, a breakthrough moment.


‘Eureka!’ he cried, leaping from the bath. Eureka – I found it! The residents of Syracuse were used to the eccentric ways of the sage, but even for them the sight of this wizened man running naked through the central market and the port, past the temples and battlements, again and again shouting ‘Eureka!’, was unusual.


But Archimedes didn’t care, this was no ordinary day – and no ordinary idea.


In hindsight it seems so simple. But like every good idea, it wasn’t.


Everyone knows the story. When we think of big, breakthrough ideas, we think of something like this, the original, endlessly rehearsed ‘Eureka’ moment. A flash of insight, a crystalline idea, a new plane of thought. In one sense this is right, in that it suggests ideas aren’t equal, that some ideas are more difficult, more significant, than others. In another sense it couldn’t be further from the actual messy, grounded, discursive, agglutinative, coincidental, resource-hungry process of ideation.


It won’t come as a surprise to hear that the above story is probably apocryphal. But in fact the truth of Archimedes and Eureka is far more instructive for the history of ideas.


Archimedes lived an extraordinary life, his interests ranging across the span of classical knowledge. His breakthroughs were often abstract: he helped invent the concept of pi and pioneered the mathematics of parabolas, levers, spheres, cones and irregular solids. We can’t be sure of the bath and the crown; we can be sure that Archimedes was a world-leading expert in the study of fluids and mathematics.


But he was also intensely practical, not only an heir to Euclid but an engineer working at the forefront of Hellenistic technology. He built engines of war and mechanical inventions including pulleys, winches, the gear wheel and the hydraulic screw. He combined high-level academic work with a hands-on approach, evident in the unification of astronomical discovery with mechanical genius in the creation of one of the world’s first orreries. Each alone would make him a giant of antiquity.


In the third century BCE, Syracuse, in Sicily, was the capital of Magna Graecia – greater Greece – and of the entire central Mediterranean. It lay at the centre of Greek culture and trade, a place where Aeschylus wrote plays, a city frequented by Plato. Embroiled in the epic Second Punic War between Carthage and Rome, Syracuse sided with the Carthaginians. It was a mistake. But as the might of Rome was thrown against the city, Archimedes the astronomer and scholar threw himself into its defence, creating a system of powerful countermeasures.


Such defences had never been seen before: giant mirrors to deflect the sun’s rays onto enemy ships, supposedly setting them alight; powerful torsion siege engines; large, castellated warships; a kind of vast wooden claw, balanced with counterweights, capable of lifting and overturning enemy ships as they approached the city’s sea walls. In Plutarch’s words, the Romans saw him as a ‘magician’, capable almost single-handed of staving off their attacks.1 When, in 212 BCE, the Roman consul Marcellus stole into the city thanks to a treasonous Syracusan, Roman historians report that he gave two orders: that the royal treasure be respected and that Archimedes’ life be spared. But, supposedly lost in a complex problem, the inventor was killed by a legionary ignorant of his identity.


Archimedes worked across a variety of fields, over many years, tackling problem after problem. His whole life was geared around technical and mathematical thinking. Archimedes had no doubt been circulating the crown problem in the back of his mind, a conscious and subconscious ‘priming’ that meant ideas were productively brought together. He had an extraordinary capacity for observation underpinned by extreme mental agility, coupling abstract mathematical concepts and synthesising them with a practical, insightful worldview. But recent scholarship makes clear that his was also ‘a mind constantly engaged in perfecting and innovating pre-existing technology, rather than the isolated expression of a genius’ activity’.2 The Eureka moment was actually a slow, no doubt difficult process of cross-pollination as much as it was a sudden flash; the culmination of decades, not seconds.


We also know that Archimedes worked far from alone. He was educated by and deeply plugged into a wider research network. The pivotal role of Syracuse in the Mediterranean was helpful – it connected Archimedes to the Library of Alexandria, the great scholarly hub of the classical world. Archimedes studied under Conon of Samos in Alexandria and was familiar with thinkers of his age like Philo of Byzantium, the astronomer Aristarchus, who expounded a heliocentric cosmology, and the proto-scientist Eratosthenes, who calculated the circumference of the Earth.


We can take two things from Archimedes and the crown. First, that some ideas really do have outsized impact. They change the world. Whenever it was that humanity first robustly realised it could measure volume, it had entered a new mathematical, mental, technical realm. Our sphere of understanding and operation had been enlarged.


Second, that such breakthroughs do not, in fact, spring ex nihilo in the bath. Instead they are formed of previous ideas, remixed and morphed; they are built on networks of people, working sometimes together, sometimes at cross-purposes. They arise from both the realm of abstract thought and the expensive, pragmatic, tiring work of building city walls and operating siege engines. Big ideas have long and winding gestations, embedded in all the currents, networks and contradictions of their times. They are contextual, social and, because of that, highly contingent.


The real Archimedes is so much more instructive than the myth. If ideas were all abstracted Eureka moments, understanding them would at best become a kind of psychology. Instead ideas are amenable to wide-ranging explanation and study. We can follow their gestations, trajectories and interlinkages; map the conditions of their arrival and the flows of their flourishing and demise. Their very groundedness, whether technological, cultural, scientific, political or mercantile, means we can trace their development.


This lets us ask interesting questions: what ideas underpin our civilisation, and where are they heading? Are we living in a wonderland of innovation, or might we instead be experiencing a mirage of progress? Is this, around us, a society of big ideas or small horizons?


Archimedes and countless others took up the challenge of finding world-changing ideas. That search shaped history. It will shape humanity’s next steps as well as our ultimate limits. It’s time for a closer look.









Introduction


Life at the Human Frontier


People like Archimedes work at the limits of knowledge, at the frontier; the far boundary of what the human race knows at any one time. This isn’t a hard border. Rather, like the original geographical frontiers, it is a shifting, debatable zone of what may be true or known, thought or possible.


Over the last millennium, and especially in the last couple of centuries, the frontier has been decisively pushed back – almost every year portions of it fell away to reveal new vistas. Humanity as a whole simply knows more now than at any other time. We have grown used to the knowledge frontier’s steady recession; a bold history of exploration and achievement has felt like a natural part of the human order.


But this concept of a human frontier encompasses much more than knowledge alone. There are frontiers that mark how fast we can travel, how long we can live, what imaginative universes we can inhabit or produce for others; frontiers in the scale or wealth of our societies and enterprises. These many human frontiers define us. They too exist in an entrenched pattern of expansion. To understand humanity at the highest level is, at any given moment, to understand its frontiers, and further, to understand what is happening at and to those frontiers.1


What keeps them moving is ideas. They are the force nudging into the unknown, widening the domain of the possible. Most ideas achieve little, but some, like those of Archimedes, click with non-linear impact, shifting boundaries, opening territory. Their legacy is an unambiguous movement at the frontier. Discoveries in science; inventions in technology; creative change in the arts; pioneers in business or exploration – all of these are varieties of big ideas, that is, the ideas that have made the most impact at the frontier.


Boiled down, the history of humanity is the history of big ideas pushing those frontiers, from the wheel to space flight, cave painting to the massively multiplayer game, monotheistic religion to special relativity and universal suffrage. And the same is true of our future. What happens at the human frontier shapes human existence itself.


So how’s it doing?


By the 1960s the developed world had witnessed two hundred years of extraordinary activity on every stretch of the frontier. From transcontinental flight to the defeat of once epic killers like tuberculosis; the invention of television to modernist art; the creation of cars, electric light, quantum mechanics, the welfare state, civil rights, genetics, nuclear power, jazz, the Beatles, organ transplants and the research university: no wonder the future had a utopian tinge. This was, after all, the era of the moonshot; of political obsession with technological mastery; of experimentation in music, culture, knowledge and relationships. Humanity had undergone a big ideas revolution and the expectation was that progress would keep accelerating.


In 1967 two American strategists, working at the forefront of new thinking, wrote a book called The Year 2000.2 They laid out a systematic overview of what would happen over the next thirty-three years. The project forecast forthcoming milestones in science and technology, innovations we might rationally expect by the year 2000, even producing a table of 100 technologies they assumed would be implemented.


Most remain unrealised. We do not have ‘control of the weather and/or climate’, a permanent manned lunar installation or even ‘automated home maintenance’. There is very little ‘extensive use of cyborg techniques’ or ‘undersea colonies’. We do not have a reliable way of reversing ageing, ‘physically non harmful methods of overindulging’ or ‘individual flying platforms’. We do not directly communicate into the brain. Likewise, it is perhaps for the best that we don’t have ‘space defense platforms’ or use nuclear weapons for mining.


Of their suggestions, we’ve got near to some, but in practice many are either too difficult or too mundane to care about. Synthetic foods? Well, there’s soylent for those that want it. ‘Controlled and/or super-effective relaxation and sleep’? There are drugs for those, but no one would say we have it nailed.


Sure, we have video cassette players and home computers (remember those?), satellite TV, ‘extensive use of transplantation of human organs’ and ‘commercial extraction of oil from shale’. But it’s hard not to feel that the authors, Herman Kahn and Anthony J. Wiener, anticipated something more radical and decisive. Years on from the millennium many, if not most, of their ‘very likely technical innovations’ have not been made despite the authors’ belief they would in ‘90–95 per cent’ of cases. What happened? And what does that tell us about the future?


*


Go back to the lives of your great-great-great-grandparents. They were probably alive towards the middle of the nineteenth century. Like you, they had hopes, fears and dreams. They craved what we crave: security, love, entertainment. Yet their world, just a generation or two out of reach, was more dangerous, backbreaking, boring, precarious and limited than anything we in the West ever experience, coronavirus and its aftermath included.


In the mid-nineteenth century, buildings were often wooden and rudimentary. In cities especially, this meant devastating fires were common. The boomtown of Chicago was almost eradicated in a vast urban conflagration in 1871. Sewage was a ubiquitous disease-carrying presence, in the home and out. Animals were everywhere, their dung clogging the streets. Those animals were scrawny and ill fed: a cow produced 1000 lb of milk a year, compared to 16,000 lb today.3 Clean water and unspoiled food, monotonous and meagre though it might be, were rarities. Disease was rife and little understood. Between a fifth and a quarter of all infants died before their fifth birthday. Unimaginable personal tragedy was an unexplained but near inevitable part of life.


Most people never moved far from where they were born, and never encountered much outside their own small cultures. The railway had started to change that, but for the most part travel was, as it had been for millennia, dictated by the pace of hoof and sail. Likewise, although there were a few industrial jobs (in grim, dark, limb-mauling places), most people worked the land, using technology and methods that again changed at glacial pace. Illiteracy was the norm, access to knowledge and entertainment media scant. In the evenings people relied on the faint, expensive and polluting light of bad candles or whale oil. Most went to bed when it got dark.


Our recent ancestors, in some ways so close and so similar, inhabited a very different world. But it had already begun changing at a blistering pace. In a little more than a generation, their sons and daughters and grandchildren would be living in a landscape that is recognisably modern.


For the first time in history there was exponential population growth: the US started the nineteenth century with just 5.3 million citizens but finished with 76 million, bigger than any European country save Russia. In the space of a few decades homes were transformed from quasi-medieval hovels into the ‘networked’ house: clean hot and cold water ran in and out. Electricity powered a host of ‘electric servants’ that began to take over some of the back-breaking domestic labour which had dominated the lives of women.


The lightbulb and the motor car were both effectively invented in 1879. At the end of the nineteenth century they were still novelties; twenty years later, both were produced by the million. And it wasn’t just cars and lights: telephones, aeroplanes, canned and processed food, the modern corporation and production methods, radio, refrigeration and the first plastics all burst into society around this time. No wonder there was an unprecedented revolution in productivity. Inventions like Cyrus McCormick’s threshing machine led to a 500 per cent increase in output of wheat per hour.4 Isaac Singer’s sewing machine meant the time spent making a shirt was reduced from over fourteen hours to just one hour and sixteen minutes.


Big ideas were conceived and executed at what felt like an accelerating pace. The bounds of knowledge shifted – fundamental forces like energy and evolution became tractable. The mystery of disease started to unravel. Just after the turn of the twentieth century, Albert Einstein transformed basic categories like time and space. Culture underwent a revolution. Mass entertainment, from television to radio shows, became a reality, while the nature of art was progressively redefined, from Impressionism to Abstract Expressionism. By the early twentieth century, people could believe neither their eyes nor their ears. The franchise was expanded; the first glimmers of a welfare state made themselves felt. Knowledge, culture, technology, social organisation, everyday life: each entered a revolutionary cycle.


Our great-great-great-grandparents experienced that rare thing: for perhaps the first time in history every dimension of their human frontier changed. This was a historic break, built on rapid, vaunting advances, decade after decade.


When Kahn and Wiener built their model, it was a natural continuation of this outpouring. It seemed inevitable that the frontiers would continue to gloriously unfurl.


But it’s become clear that the trajectory is more complicated. Change is rapid in some areas, yet has slowed in others. Above the roiling everyday tempest of life, above even pandemics, crashes and the fissures and rivalries of nations, the future is once again uncertain. The frontier is, against expectations, getting stuck.


Welcome to the great meta-problem of the twenty-first century.


We’re at a curious juncture of history. To open the latest Wired, Nature or cultural review is to be treated to a parade of wonders: extraordinary new discoveries, products and achievements. From quantum biology, nanotechnology and exoplanet astronomy to nudge unit governance, blockchain and virtual worlds, surely this is a uniquely fecund moment when the frontier is expanding at a record and still accelerating pace.


Mounting evidence suggests the opposite. A lively debate is calling into question these dominant assumptions about our place in history and the default nature of progress. As much as anyone, the economist Tyler Cowen rang the alarm when he called the present, particularly in the West, the Great Stagnation. So let’s call it the Great Stagnation Debate.


Nicholas Negroponte believes we exist amid a ‘Big Idea Famine’. Others see not so much an innovation machine as an ‘Innovation Illusion’. The economist Robert Gordon talks about the ‘fall of growth’, while the physicist Lee Smolin talks about a science no longer capable of revolutionary thought. These and other thinkers point to flat growth rates; incremental and derivative technology; paradigms of knowledge and culture that have been stuck for decades. The common perception of acceleration, they argue, no longer applies to major revolutions. Rather, we move only in cautious increments. In response to great challenges, these critics see ‘complacency’ and ‘decadence’. After fifty years we haven’t been back to the Moon; we haven’t cured cancer; life expectancy increases have stalled; we’re still horrifically addicted to carbon-based energy. We didn’t realise the visions of Kahn, Wiener and the postwar world.


Our societies have been floored by a widely predicted pandemic. As I worked on the book, Covid-19 overturned much we took for granted, from meals at restaurants to transatlantic flights to safe government debt levels. But in the face of perhaps the biggest challenge for seventy-five years, government, corporate and even personal thinking was often trapped by the models of the past, incapable of building those of the future on the fly. Despite all our technologies, businesses and knowledge, we are vulnerable.


Entrepreneur and investor Peter Thiel famously encapsulated the argument as ‘We wanted flying cars, instead we got 140 characters.’ But there is more to it than that – in the words of David Graeber, it encompasses ‘a profound sense of disappointment about the nature of the world we live in, a sense of a broken promise – of a solemn promise we felt we were given as children about what the adult world was supposed to be like’.5 This isn’t just about flying cars and colonies on Mars, the tug of war between techno optimism and pessimism. My view here is broader than technology or economics, significant as they are; it’s about a world that is, to paraphrase Ross Douthat, one of ‘stagnation, sterility, sclerosis and repetition’.6 Stagnationists come from across the intellectual spectrum: free market libertarian entrepreneurs, social conservative newspaper columnists, centrist business consultants and radical anarchist academics; artists, architects and anthropologists as well as economists and tech titans.


The debate suggests, despite our many advantages, that there is a slowing down at the frontier. But the thesis is far from universally accepted – there is plenty of evidence to the contrary, and in the face of a rush of discoveries even some of its progenitors are wondering if there is a reversal. After all, the pandemic has also been a time of super-fast vaccines, reimagined logistics, habits changed on a grand scale.


Before thinking of the future, then, we need to ask: are we really delivering fewer ideas capable of smashing through those human frontiers? How is the frontier stickier, slower, further away, more dispersed, and what does that mean? Why is it, when we have more people, with access to more knowledge and tools than ever, notionally spending their time on thinking, researching and creating, that there are signs of a slowdown in big ideas?


Above those, however, is perhaps the ultimate question of the Anthropocene: whether this trend of relative slowdown, of big ideas stumbling rather than soaring, will continue and intensify over the next century, or whether a series of efforts and initiatives can reverse it. I will look to the most likely scenarios here, exploring everything from the structure of knowledge to the regulation of innovations, the growth of education in China to the boom in AI research. Put simply, can we overcome the increased challenge, pick up the pace and keep rolling back the frontier, or are we fated to carry on as our ideas inexorably get tougher, our frontiers ossify and decay?


The future of big ideas matters. It matters if we are to beat the next pandemic. It matters if you get ill and, thanks to antibiotic resistance, nothing can make you better. It matters when a family member succumbs to dementia. When the seas rise and our cities flood, we’ll pray for a big idea in energy or climate science. More than anything else, ideas define us: they are at the heart of our art, politics, culture, science, technology and economy. They lie behind the stories we tell, the buildings we inhabit, the goods we consume, the things we know or believe we know.


At this delicate juncture in history, we need huge new forms of collective invention, not least to meet the severe multigenerational challenge of climate change. We need a vision for a world poised to fulfil our potential. A world willing to think anew, beyond the known or imagined. A world that can paint on a daring, radical, different canvas. A world where the human frontier is alive, roiling, moving, expanding.


My journey to thinking about the human frontier has not been straightforward. My background is in the humanities, literature and publishing, which are not obvious starting points. But some years ago, watching technological change in the creative industries up close, I started to write about the history, theory and practice of technological, business and cultural transformation over a wide span of time and space, from ancient China to Silicon Valley. My research opened to a huge variety of interlocutors and perspectives. At the same time my work with writers had given me an enduring fascination with how people think and conjure the completely new.


I began to study the role of imagination in society, from scientists to entrepreneurs, before getting sidetracked by an opportunity to work on the scientific and technical frontier as a consultant writer in one of the world’s foremost technological research organisations. Fascinating in its own right, it gave me a grounding at the limits of contemporary ideas. It also set me thinking about the role of specific organisations in catalysing imagination, invention and innovation. This research in turn led me to the Great Stagnation Debate, a lively if disjointed discussion in peer-reviewed economics journals and on blogs, in TED lectures and on Twitter. Although largely overlooked in mainstream discussions, it felt like the biggest story of our time. That debate resonated with me, addressing a nagging but vague feeling I’d had for years.


Yet it was equally clear that there were no simple answers – to start with, there’s no established methodology or criterion for settling it. What really mattered about stagnation was our destination. That was surely worth exploring.


Because the subject matter was so diffuse, elements of the debate were also failing to connect with each other. Physicists might talk to technologists, but were less engaged with economists, and even less so with cultural or political theorists. Economics professors were unlikely to cite anecdotal evidence from chemistry lecturers. Some writers were attentive to social or business matters, but then left out large portions of technological research; others pored over technology but forgot the cultural landscape. I wanted to see them all as aspects of a broad, interrelated phenomenon. Bridging these scattered conversations would bring the debate – and the future – into focus. The more I researched, the more this great interlinkage became evident. Outside disciplinary bubbles, the big picture naturally started to emerge.


But how to approach a topic like this – both significant to every field of endeavour and, because of that, so vast as to be formless and unapproachable? Behind all this splintered activity and discussion, the common unit was the idea. Here was a way to understand progress, innovation, stagnation and slowdown. At the same time I kept coming across the concept of the knowledge frontier. Just as ideas were the common thread, so was this image of the frontier, and what’s more they were linked; humanity’s various frontiers depended on and moved because of ideas. The makings of a project were in place, one I saw as a sort of global history of ideas, shifted into the present, with one eye on the future.


By this time I’d moved some way from the starting points, both in years and scope. Frequently swimming out of my depth, it was an odd, daunting but exhilarating space for an independent writer, scholar and publisher. I was fortunate to rely on hundreds of excellent books and scholarly papers and scores of conversations and exchanges with some of the world’s most interesting thinkers. I was surprised and gratified that everyone had an opinion on the subject, that it was one people instinctively wanted to discuss; we all have our own sensations of acceleration and stasis.


The book itself is divided into two parts. In Part I, I look at what is meant by a big idea, before reviewing the Great Stagnation Debate. I examine the evidence for a slowdown in big ideas, and explore how widespread it is. Then in Part II I move to a more diagnostic and forward-looking mode, explaining the causes while projecting them into the future.


There I focus on two major blockers to big ideas – respectively, problems inherent in the direction of ideas and problems with our society. First, the nature of ideas means we tackle easier ones first, so that over time we’re left with harder, more intractable challenges. At the same time infinite development or discovery isn’t always possible; eventually we reach the limits, subjective, economic or physical. In some areas there is a ceiling to new big ideas, and we are inescapably closer to that ceiling than ever before. Second, society has become more hostile to radical innovation, risk-averse, fractious, short-termist. Entrenched interests, a supercharged financialism, swollen bureaucracies, resurgent populisms: all inhibit the most daring forms of new thinking. Raised as we are on a diet of techno-boosterism, this often comes as a surprise. Nonetheless we have built a cautious and unimaginative world.


We then consider two major forces that could get things moving. For the first time in history, as the developing world closes the gap with advanced economies, all major civilisations are operating at the frontier of knowledge. Equally, we could be at the cusp of a revolution in tools and technology as profound as that of the late nineteenth and early twentieth centuries. AI, quantum computing, 3D printing, synthetic biology, neuralink interfaces connecting computers and human brains: these are not just buzzwords, but potentially transformatory. Those forces are then weighed in the balance, before I put forward suggestions about what would help push back the frontier and meet the challenge of our times. Overall I am cautiously and conditionally optimistic. Warning lights have been flashing throughout the early twenty-first century, but unprecedented technologies and civilisations of awesome scope might also await us; reason enough to feel that big ideas are not done yet.


Lastly, in the epilogue we move firmly into speculative territory, to consider what future changes might be wrought in our moral precepts, cosmology, religious beliefs, ability to harness energy, domains of study, forms of business and political economy.


Coming up with groundbreaking ideas has never been easy. On the contrary, they have always been rare bright spots in seas of ignorance and hardship. We aren’t that different to Archimedes and his peers, facing the unknown. The most extreme forms of creativity, business, knowledge and achievement are still exceptionally difficult. But that doesn’t mean we can’t do better. As this book shows, we can and we should expect more.


This is the story of Archimedes brought into the present, and beyond. The story of whether our advance to the human frontier and its future, and everything that comes with it, is accelerating or slowing down.









Part I


BIG IDEAS TODAY









1


How Big Ideas Work


A Better Idea


For most of recorded history (about 97 per cent, in fact), not much changed over the course of the average lifetime.1 The future of ideas was much like its past. Yet by the nineteenth century this was no longer true. Since the late eighteenth century, per capita GDP has risen by up to 10,000 per cent in the richest parts of the world, an astonishing and completely unprecedented change.2 Explaining this vast increase – what has been called the Great Enrichment, or the Great Divergence, when a handful of north-west European economies hit the accelerator – is one of history’s great questions.


Over the years historians and economists have offered a variety of answers. Proposed causes include new patterns of trade; the discovery and use of natural resources, principally coal; the role of imperialism; even simple economic accumulation. Perhaps it was a better class of institutions, encouraging positive attitudes to private property and entrepreneurialism. Urbanisation, agricultural enclosure, wars and international competition, demographic shifts – all have been touted.


And yet coal had sat in the ground for eons without igniting such a revolution. Global trade networks long predated the eighteenth century. Quantitative economic measurements are inadequate to explain growth in the order of one hundredfold in the wealthiest nations. Behind those material changes lies something even more profound. In the words of the economic historian Deirdre Nansen McCloskey, ‘Our riches did not come from piling brick on brick, or bachelor’s degree on bachelor’s degree, or bank balance on bank balance, but from piling idea on idea.’3 The most important transition in recent history was built on ideas.


This profusion of new ideas rested on new attitudes towards ideas; in other words, on ideas about ideas.4 For much of history the dominant assumption was that everything had already been thought, that ancient authorities like Confucius or Aristotle or Jesus had the final word. Originality was dangerous and probably impossible.


But around the sixteenth and seventeenth century, Europe changed, attitudes shifted. Now original thoughts were to be celebrated. An embrace of ideas ignited a process of further openness and innovation, widely diffused and ongoing, and unlike in, say, ancient Athens or Song Dynasty China it became a self-sustaining change. In Britain and the Netherlands especially, there was a sense that a wide range of people could now seriously propose new ideas and that they should be praised and valued for doing so.


This mentality was everywhere from architecture to the making of clothes. Anton Howes points out that the invention of John Kay’s flying shuttle, an innovation that made cotton weaving far more efficient, could have happened at any time in thousands of years.5 All it required was wood and string. It was a practical step that did not rest on specialist technical or scientific insight. Yet until 1733 no one had fully thought to do it. Many of the key technologies of the time were arguably similar, Richard Arkwright’s water frame, one of the central industrial inventions, among them. Jethro Tull’s seed drill had antecedents in ancient China and even Mesopotamia, but only found firm purchase in the English countryside of 1701.


For the first time, the publication of results was seen as a positive. Innovators shared their new mechanisms directly with their peers and with government organisations, in periodicals and at public displays. Membership of bodies like the Royal Society and the Royal Society of Arts, Manufactures and Commerce was desirable. Steadily this ecosystem gave rise to the ‘first knowledge economy’, one built on a culture of ideas creation. Not coincidentally, this was the first time an economy hit escape velocity.6


In the words of economic historian Joel Mokyr, this was a ‘culture of growth’.7 A new proto-scientific culture spanned Europe: a Republic of Letters, an ‘invisible college’ and transnational market for ideas, where leading thinkers created a buzzing epistolary network devoted to discovery, exploration, thought and experiment. Led by path-breaking cultural entrepreneurs – people like the statesman and natural philosopher Francis Bacon, who encouraged a new empirical, improving attitude – the point of this ‘college’ was to proffer something original and unknown. Its leading figures, like Isaac Newton, Gottfried Wilhelm Leibniz, John Locke and Voltaire, created an economy of prestige which acted as an incentive for new entrants to try their hand.


The culture of ideas, once closed, was now open. Curiosity wasn’t weird or sinful. The natural world was subject to reason, manipulation; the domain of humanity, not its master. Out of this republic grew the seminal insight that knowledge about the world could both buttress and be informed by technology, and that, crucially, a dialogue between the two could create something shocking and elusive: progress, no longer a chimera or shunted up to the afterlife, but possible on Earth. Conditions were in place for the Great Enrichment. Got some coal? Now there was something to do with it. Want to trade? You had new, much more cost-efficient goods with which to do so.


Some changes were wrought by those without scientific backgrounds – think of George Stephenson and his Rocket – but science did still contribute to technology, as with Joseph Black or Alessandro Volta. New business forms, pioneered by technologists like James Watt or entrepreneurs like Arkwright, dovetailed with original theories from the likes of Adam Smith. They are all connected – ideas in science and philosophy, politics and technology, directed and undirected, lucky accidents and long programmes, all co-evolving and informing one another.8 Whether you were a grand philosophe at an aristocratic Parisian salon or a sooty-handed Derbyshire engineer, you could be part of a revolution in ideas, built from ideas.


What’s more, it’s clear that the set of ideas behind the Great Divergence were of unusual consequence. Some were utterly practical, like the flying shuttle or the seed drill, others more abstract, like Newtonian mechanics. Some originated in one realm but led to another – steam engines were the product of tinkerers, built without exact underlying scientific principles, but their invention and refinement later led to an understanding of thermodynamics. Some big ideas related to concepts of political freedom or economic organisation, some to art and entertainment. Sometimes change was gradual, by increments that evolved thanks to countless artisan experimenters. But it could also happen quite suddenly, or seemingly so – the discovery of Uranus or the premiere of Beethoven’s Ninth, even if their genesis was longer and richer than that implied. And in this complex, sprawling picture of change and ideation, the accelerating onrush of ideas refashioned the human frontier at a rate never seen before.


Understanding history means understanding both ideas and the conditions that give rise to ideas. They are not the decorative flowers gilding human civilisation, outgrowths of everything else; they are the soil, the atmosphere, the supporting superstructure itself. In the words of the novelist Victor Hugo, ‘There is one thing stronger than all the armies in the world, and that is an Idea whose time has come.’ Big ideas matter. Having an account of how ideas form, mutate, spread, combine and recombine and grow, and what they are in the first place, matters as well.


Ideas shape and push back the frontier. Some do so more than others: ideas, like Archimedes’ or those of the Industrial Enlightenment described above, spark new fields, paradigm shifts, revolutions of all kinds. We need to define those ideas and examine how they work in practice. What is it about big ideas that makes them different?


Let’s start by considering how to understand a ‘big idea’. Put bluntly, these ideas have the biggest impact. We can venture an initial definition along the lines:




A big idea creates a new space of action or understanding for the human species, and those actions or understandings are adopted to the extent that they ultimately affect the life of the average person in a developed context.9





More weakly, but perhaps more workably at most scales of analysis, I argue that:




A breakthrough idea creates a new space of action or understanding in a given field or subfields, and those actions or understandings are adopted to the extent that they ultimately affect the practice or knowledge of the average practitioner in that field or subfield.





This can be tested relatively easily. Large datasets like the biomedical database PubMed or the US patent record let researchers analyse millions of journal articles and patents, enabling them to see which patents and articles are, for example, most cited, or correlated with the biggest rise in market values. Take any field, then, and if you can assemble a workable dataset, you can use it to see which ideas are most influential, either within a given time period or overall. To fulfil the above definitions, it’s likely that less than 5 per cent, potentially much less, of the ideas in any given field would qualify. And while any divide is artificial, given that ideas exist along a continuum of impact, it’s obvious that some ideas cluster at the upper end of that continuum. Those are the ideas I focus on here.


It also implies that big ideas are likely to be found ‘upstream’, in more fundamental technologies or areas of research. The more you burrow down, the less overall impact will be seen. Big ideas work at the foundations and ripple out, moving through a diversity of fields, changing all of them.10


But clearly that isn’t quite enough. The first part of the definition also needs attention. There are plenty of things which impact everyone, but they don’t capture what I mean by a big idea. Changing the packaging of your shampoo or the design of your word processing software may touch a lot of people, but it doesn’t qualify them as big ideas. Influence is a necessary, not a sufficient condition. We also need to isolate the sense of originality that should accompany a bona fide big idea.


Science, knowledge, technology, art, business and politics don’t always proceed with linear grace; instead periods of stasis are followed by eruptions of activity, fecund golden ages that glitter in the historical record. They are moments rich in big ideas, and good sources of inspiration in nailing down what those ideas are and how they work.


Speaking of disjunctive leaps inevitably brings us to Thomas Kuhn’s The Structure of Scientific Revolutions, the most cited work of social science in the twentieth century and populariser of the aforementioned term, the paradigm shift. Kuhn was interested in science’s most revolutionary moments, in other words its big ideas: Copernicus and his heliocentric model of the solar system; Lavoisier’s oxygen theory of combustion; Einstein wrenching physics from Newton’s grip.


Kuhn argued that those moments break what he called ‘normal science’, the kind which fills in gaps, confirms the world picture, forms a steadily growing stockpile of knowledge. Most researchers spend their lives working on such science: finding data, refining measurements, collecting observations, corroborating and articulating theories in greater detail. This work is underwritten by the paradigm, the ‘universally recognized scientific achievements that for a time provide model problems and solutions to a community of practitioners’.11 But Kuhn also argues that the paradigm is broader, forming ‘the entire constellation of beliefs, values, techniques’ in a given age.12


Inevitably this constellation sets limits. Normal science tends to know what it is looking for, and finds it. The radically unexpected is, by definition, almost never the goal. Paradigms have no interest in destroying themselves. They shape how the practitioners of science see the world and relate to their discipline. But eventually, what Kuhn calls ‘anomalies’, persistent discoveries or questions falling outside the paradigm, begin to tell.


The Ptolemaic astronomical system, dominant since antiquity, had long been known to include inaccuracies. Eventually these became so blatant that someone, ultimately Copernicus, had to propose a convincing alternative. This is the genesis of a crisis, a period of epistemic and professional uncertainty followed by a new, replacement paradigm. Such moments produce revolutionary history-making science, ‘a reconstruction of the field from new fundamentals’.13


Despite reservations, Kuhn was conscious of his model’s wider potential, writing: ‘To the extent that the book portrays scientific development as a succession of tradition-bound periods punctuated by non-cumulative breaks, its theses are undoubtedly of wide applicability.’14


Many thinkers and writers find echoes of this structure across other fields of endeavour. Stephen Jay Gould and Niles Eldredge’s idea of punctuated equilibrium has a similar structure. A revisionist Darwinism, it rocked paleontology, evolutionary biology and the wider scientific community when first published in the early 1970s – itself a potential paradigm shift. Its authors observed that evolution, unfolding over geological time, bears a structural resemblance to Kuhn’s account of scientific progress. Instead of seeing species as evolving regularly, Gould and Eldredge argued that speciation worked in sudden bouts of rapid change. Evolution, they said, works in bursts, ‘punctuated equilibria’, change occurring in windows of around 40,000 years: a blink in deep geological time.15


Like Kuhn, Stephen Jay Gould was alive to the model’s potential.16 He cites evidence from the history of human artefacts and culture, tracing the history of writing technologies as one of punctuated equilibria, beginning with the clay tablet and stylus around 2500 BCE and taking us up to the age of ebooks and electronic text. The history of writing is one of static methods and technology, stable for hundreds of years, spliced with moments – like the invention of paper, the codex or the printing press – of massive change.


Inventions are species of human creation. Joel Mokyr divides them into what he calls macro-inventions and micro-inventions.17 The former are pathbreaking general purpose technologies whose impact is felt across sectors. They are enablers of further swathes of invention, wholesale productivity boosters. Meanwhile micro-inventions centre on everyday product improvements. They are cumulative, local, small scale and occupy the vast majority of what counts as invention, but nonetheless sometimes concatenations of the latter lead to the former.


Many others have suggested similar structures to illustrate how markets, companies, products and technologies form and flourish. Some innovations have outsized impact – Simon Kuznets called them ‘epochal innovations’ and the economist Carlota Perez explicitly refers to them as ‘techno-economic paradigm shifts’.18 Epochal innovations are crises that initiate new paradigms. The writer and executive Safi Bahcall talks of ‘loonshot’ business, say a small drug company or indie film crew, versus ‘franchises’ like big pharma companies and Hollywood studios.19 Franchise projects are entrenched blockbusters: the last Harry Potter, not the first; the iPhone XII, not the iPhone.


Another analogue is what Peter Thiel calls ‘0-1’ businesses or ideas.20 Most businesses are ‘1-n’; they simply extrapolate possibilities from the kernel of an existing idea. In contrast, ‘0-1’ ideas exhibit something completely new, a ‘vertical’ or ‘intensive’ progress. It means searing originality, not copying or improving; the creation of new technology versus the globalisation of that technology. This kind of true creation, akin to a loonshot or revolutionary science, is hard and, like bursts of speciation, rare.


These models describe how big ideas do something different. At the heart of each is the sigmoid, logistic or S-curve (see Figure 1). An inflection point sparks a wave of rapid change, which eventually forms a new normal. But it starts with a significant, radical, initiatory moment, a rare pivot point like those fixed by Archimedes, at the bottom of the curve.


[image: image]


Figure 1: The S-curve


Can these approaches create a concrete working model of what a big idea looks like? A 2019 paper analysed millions of US patents from 1840 to 2010 to find patterns in what the authors call ‘breakthrough innovation’, ‘distinct improvements at the technological frontier’.21 To do that they needed a way of identifying such innovation. They used two criteria, which follow the approaches taken here: a measure of originality, and a measure of influence. Breakthrough innovations are patents which exhibit the highest scores on both, adjusted for time. Using the text-analysis methods, they compared patents’ language, looking for novel uses of language (originality) and echoes of it down the patent record (influence). They then produced indices of patents that isolate major breakthroughs: the telegraph, the telephone, the automobile, the aeroplane, plastics, microprocessors and genetic engineering all show up clearly. The organisations and companies behind the big ideas also look familiar: General Electric and Westinghouse, IBM and RCA, Microsoft and Apple.


These researchers weren’t plucking breakthrough innovation out of thin air – they’d found robust statistical means of identifying it. Moreover, similar approaches are widely deployed, suggesting that in almost every field there is scope to apply, mutatis mutandis, such models.22 In science, papers can be analysed in similar fashion.23 In literary studies or musicology, for example, measures of stylistic innovation and their influence do for authorial experimentation what patent analysis does for technological change.24 In essence, statistical techniques in almost every field can build a snapshot of which ideas push back the frontier farthest.


But big ideas are also shocks. The frontier has a psychological aspect; what counts as a ‘big’ idea, what a paradigm shift looks like, exists partly in the eye of the beholder. Many of the most important patents, for example, relate to iterations of the sewing machine; some of the most significant stylistic innovators of the nineteenth- or twentieth-century novel are now forgotten, their language effectively dead. Quantitatively they might even fit the S-curve model and yet something, that Copernican X-factor, is still missing. In this sense the boundaries of big ideas remain unfixed. Rather than deploy an over-rigid scheme, I am interested in identifying an overtly flexible framework; a wide-angle lens, rather than a tight taxonomic grid.


For the most part, we recognise big breakthrough ideas. They cause crises in normal science; they punctuate disciplinary equilibria; they are disruptive innovations, new genres of cultural production, moments of outstanding genius. Not only do they allow us to calculate volume; as we will see, they confirm the germ theory of disease, enable heavier-than-air flight and redefine the nature of music. They are landmarks of enquiry: Newton’s Principia, Harvey’s Motion, Lavoisier’s Chemistry, Lyell’s Geology, Smith’s Wealth of Nations, Darwin’s Origin of Species, Freud’s Interpretation of Dreams. But they are also the businesses that altered history with a new practice: think of the scale of the Dutch and English East India Companies, industrial techniques in Arkwright’s cotton mills or Wedgwood’s potteries, major conglomerates like AEG, process and product innovators like Ford, new service models like McKinsey, the mathematical finance of a hedge fund like D. E. Shaw, the digital sprawl of companies like Google and Facebook. Each book or business is not only sharply distinct from what went before, but opens a new space of possibility that defines the subsequent landscape. There are limits to incrementalism: you can improve the horse or cart or embellish Newtonian mechanics all you like, but doing so doesn’t deliver the automobile or special relativity.


Big ideas can be found in all areas of human endeavour. You find the above pattern with linguistic philosophy; the Internet; human rights; the concept of zero; the steam engine; the iPhone; utilitarianism; calculus; the periodic table; helicopters; entropy; double-entry bookkeeping; written constitutions; writing itself; deep machine learning techniques; Jacobean tragedy; Spacewar! and Grand Theft Auto; information theory, quantum theory and game theory; Cartesian grids, rationality and ego. This is an ecumenical approach to ideas, but only by taking such an approach can we see the overarching picture of change, or its absence.


*


There is something undeniably romantic about the notion of ideas as heroically catalytic moments. It’s also misleading. It suggests that breakthroughs conform to the Eureka myth; that our most significant instances of thought or endeavour are not rooted in material conditions, or constrained by their histories. Like the original Eureka moment, breakthroughs aren’t ex nihilo miracles. Like all ideas they are composed of pre-existing ideas recombined. It is not then that breakthroughs are radically new ideas born whole; rather they are especially significant combinations, formed by slow processes of accretion at the bottom of an S-curve as much as bolts from the blue.


Although we might associate big ideas with outsized impact, that doesn’t imply a speedy or completionist account of their production. When we think of natural selection and evolution, we think of 1859, On the Origin of Species and Charles Darwin. In some ways it is the archetypal big idea – a huge, world-changing scientific notion associated with a single author, year and book. But of course Darwin didn’t ‘invent’ evolution. He built on theories from the likes of Anaximander and Lucretius, Erasmus Darwin (his grandfather) and Jean-Baptiste Lamarck. Darwin read Adam Smith, and was thus familiar with the idea that an undirected process with numberless small instances of local competition could have extraordinary results: in Smith’s case this was economic growth. Darwin was familiar with Thomas Malthus and his studies of population. Charles Lyell’s key work on geology had radically shifted the perception of time. Darwin specifically acknowledged that ‘descent with modification’ had been recognised by thirty-four predecessors.25 Indeed, he was a generalist relying on an extensive communication with specialised experts – he maintained a continuous discussion with hundreds of correspondents (at least 231).26 His research was the work of a lifetime – a gradual realisation over years on the Beagle and decades of patient study.


Natural selection is a classic big idea. But its long, complex gestation, its prolific mixture of existing theories and ideas – these are typical as well. Big ideas don’t spring into being fully formed, even though it can look like that. Rather, ideas themselves form and grow in an evolutionary manner. Discrete leaps are, under the hood, often the results of gradual cumulative processes and unlikely admixtures. Big ideas ‘broker’ other ideas in interesting ways – whether that’s Elvis Presley brokering gospel and the blues or Gutenberg’s printing press coupling the wine press with the idea of casting a seal.27 Johannes Kepler united the previously disparate fields of physics and astronomy, using new data uncovered by Tycho Brahe to prove the elliptical orbits of the planets. Marx’s theory of capitalism combined Hegel’s philosophy with classical political economy and an emergent socialist tradition. Likewise Freud didn’t ‘invent’ the unconscious, an idea that had pedigree everywhere from the Upanishads to Thomas Aquinas, Montaigne and Romantic artists. Picasso exploded Western traditions of art by bringing in new, supposedly ‘primitive’ forms from Africa and elsewhere. The Wright brothers combined the aerodynamics of bird flight with bicycle technology. And on and on.


Zoom into any given area and there is what the writer Arthur Koestler called ‘bisociation’; collisions between previously unconnected ideas.28 Ideas are fusions, productive confrontations of older ideas. Every ‘new’ is a new synthesis.29 This means that the prior nature, structure, communicative architecture and social context of ideas powerfully conditions what comes next. To understand the future of ideas means to understand clearly their past and present.


This aggregative sense takes us away from Eureka, but we need to go further. In that story the critical moment happens in the bath as a sudden, singular moment of realisation. It forgets that Archimedes would still have needed to conduct experiments, double check results. It omits that he would have to think carefully about presenting his findings. After all, he dealt with an all-too-human court riddled with power politics and petty jealousy. And it doesn’t say how Archimedes’ insight became canon, part of general human knowledge, a staple of the global curriculum. Someone codified it, someone taught it. Ideas don’t spread or enact themselves.


Hence breakthrough ideas actually involve several discrete stages. Every idea must go through:




Conception: Archimedes in the bath. Newton watching the apple tree. The spark, the initial cross-fertilisation. Conceptual ignition. Often this is surprisingly slow; it took Darwin decades to formulate his theory of natural selection after an initial suspicion. Epiphanies can come in dribs and drabs as well as in sudden spurts.


Execution: Darwin not only had to think through his ideas, eventually he had to publish them. The execution is the initial paper or book, the proof of concept, the prototype, the unveiling. It is how an idea is enacted, demonstrated, shown to the world. If a breakthrough stays in your head, it’s not a breakthrough.


Purchase: On the Origin of Species didn’t win everyone over immediately. (Indeed, it still hasn’t.) It needed debate and scrutiny, elaboration, further proof, serious discussion and active persuasion. But eventually everyone working in biology, arguably everyone with an exposure to science, was influenced: it had gained purchase. Purchase describes the point of widespread diffusion, adoption or acceptance wherein a breakthrough can fulfil my conditions of impact.





It may be that in some eras one stage of the process becomes easier, while blockages accumulate in others. Different ideas might struggle at different points. Some papers are written in a blizzard from concept to publication, but then languish for decades or even centuries before being uncovered and finding purchase. Grasping the future of big ideas means finding the contemporary pinch points on this spectrum.


Big ideas are fragile, imbricated with forces far beyond the control of any individual or even any society. Two of those forces are particularly indicative of how ideas function. The first is luck. In the annals of invention, discovery and creation, the role played by serendipity is dizzying. Robert Koch created bacterial cultures after accidentally leaving a potato out to go mouldy, while a few years later Alexander Fleming stumbled on penicillin by accidentally leaving such a culture in his laboratory sink during a spell of freak weather.30 Radiation and X-rays were both uncovered during the search for other things. Columbus found the ‘New World’ by mistake. The pacemaker was meant to record the human heartbeat, not control it. Happy accidents are behind inventions from Newcomen’s steam engine to the spinning jenny to vulcanised rubber. Just as every idea is formed of other ideas, so it also involves an element of chance – a random meeting of minds, a lucky experiment, a date missed, an accidental find, a serendipitous connection.31 Misreadings, faulty copies and fluky mistakes are legion, as powerful, if not more so, than directed efforts or ‘heroic genius’.32


At the same time ideas repeatedly exhibit multiple discovery, wherein many researchers stumble on the same breakthrough at once.33 Examples include calculus, oxygen, logarithms, evolutionary theory, photography, the conservation of energy, the telephone and the polio vaccine. No fewer than twenty-three people can claim credit for the invention of the lightbulb.34 In the early 1920s two researchers, William Ogburn and Dorothy Thomas, found 148 examples of multiple discovery in science alone – and this barely scratches the surface.35 Artistic movements sometimes seem to spring onto the public stage with styles and coteries fully formed. Polygenesis, in seeming contradiction to luck, suggests that individual endeavours and chance events don’t matter that much.


Chance plays a huge part in the specifics of any given breakthrough, but they also have their time. Arthur Koestler called this phenomenon ‘ripeness’, suggesting that a given society must be ready for an idea. He cites the steam engine, invented as a mechanical toy by Hero of Alexandria in Egypt during the first century CE but only fully realised in eighteenth-century Britain.


Look closely at any breakthrough, and you find it rests on a mind-boggling series of contingencies; zoom out and they look something like an historical inevitability. In fact, the latter creates conditions for the former; the wide context creates the inflammable matter for quasi-random sparks. Both tendencies indicate that big ideas are acutely sensitive to contexts and trajectories, both on the micro level of encounters, conversations, the weather, and at the macro level of economies, cultures, intellectual history. This means that we, just as much as Archimedes and Hero of Alexandria, are constrained by the soil in which we work. Some ideas are likely to be made ‘ripe’ by our society, others blocked or ignited by random chance.


What, then, of the ideas of the twenty-first century and beyond? We know an exciting set of transformational ideas are being conceived, executed, finding purchase. We know they will be composed of prior ideas, but will nonetheless stand out. We know too that they will be grounded in societal context, but that luck will play a role.


The question becomes whether we are creating the right conditions for their continued evolution today. Before turning to that question, some caveats.


Caveat Ideator


Human frontier, big ideas – these admittedly grandiose sounding notions naturally prompt questions. First comes the scope of the task. Looking at the human frontier and big ideas in general is clearly quite an undertaking; one impossible for any individual, department or even institution. Which is why I make not the slightest claim to comprehensiveness. The aim of the book is to go wide, to connect and synthesise disparate insights from usually disjointed fields and perspectives, while eschewing any claim to completeness. It doesn’t aim to cover every possible base – a hopeless task – but rather to step back and connect isolated fields. All that does mean sacrifices, omissions and glosses.


The other option, rather than tackle a fundamental question of our times, is to ignore it. That would be a mistake. This is a conversation that needs having. It’s worth looking for the overall picture; worth asking challenging and open questions, like what kind of social environments give rise to or block ideas, what incentives and institutions shape them, and why there might be a slowdown when so many feel a sense of bewildering acceleration.


Likewise you might not share my definition of a big idea, which is deliberately loose, or the framing of the frontier. But even if you disagree on the particulars, I hope we can agree that history doesn’t make sense without some gradation in the nature and impact of ideas. The closer you zoom in, the more complex the picture always looks. But to deny that some ideas push back our space of operation more than others feels like a basic misrecognition of how history unfolded.


Another objection asks if we really need or want big ideas. In fact, we might wonder if they can often be harmful. Breakthroughs at the frontier are not wholly positive. Wars are responsible for many of our most significant ideas, from metallurgical techniques to strategic understanding, anatomy to the rollout of penicillin, votes for women to the welfare state. Likewise theories often unsettle, from the great decentrings of Copernicus or Darwin to the destabilisations prompted by Heisenberg and Gödel or the assault on established knowledge launched by critical theorists. New technologies can disrupt and destroy jobs, polities and culture. Technology comes with biteback: industrialisation led to climate change; DDT collapsed ecosystems; CFCs punched a hole in the ozone layer; communism was supposed to improve life for the masses, not a tiny cosseted elite; the cinema and television became a tool for totalitarian propaganda; social media did not bring people together so much as firm up their hostile tribes. Arguably the problem with Silicon Valley is its coupling of an infatuation with big ideas with the failure to grapple with their consequences. Moreover, especially today, technologies can introduce systemic vulnerabilities and existential risks; create new ethical alarms or shocks to the world order; exacerbate and produce inequalities.


Perhaps, given the risks and the damage done, we should just let the frontier rest. Maybe the whole notion of big ideas is a bit dated, passé, arrogant. It could be that we need small, context-specific, grassroots approaches instead; after all, there is value and beauty in the modest and small scale.


To that last point, they needn’t be in opposition. Things like hyper-local economic or political forms or concepts like frugal innovation are big ideas with the patina of the small. And of course, throughout history, as we have seen, many big ideas from the steam engine to evolution are as much the concatenation of smaller ideas as fully formed Big Ideas. Furthermore, in many (but certainly not all) areas I think there is an intrinsic reason to chase these ideas; in science, philosophy or aesthetics for example, in fundamental enquiries and universal questions, debating and searching for big ideas is innately worthwhile. From our earliest days we have been captivated by the search for deep explanations, for mastery of our physical environment. It is part of who we are.


Humanity also needs big ideas. In his book Collapse, Jared Diamond narrates how a series of island peoples saw their civilisation fall apart, ultimately to be extinguished for ever.36 Stuck on their own, the people of Easter Island or tiny Pitcairn Island, or the Norse in Greenland, found what they thought was a sustainable lifestyle, often for hundreds of years at a stretch, and managed to thrive at the very margins of human life. But problems accumulated. Weather changed for the worse. Crops failed. Violence spiked. Soil was degraded and eroded; resources were exploited to the point of diminishing returns before falling apart. The islanders became vulnerable to external shocks; meanwhile they were culturally trapped, unable to fully recognise or grapple with a tidal wave of problems. It wasn’t that they weren’t smart or didn’t see the issues that were building; it was that they were bereft of solutions. Alone, they had no answers, no new ideas.


We are different to those peoples in every respect bar one; on the grandest level we too are an island. This is what remains so haunting about those collapsed civilisations: in cosmic terms, planet Earth is just a much larger version of Easter Island. Sure, we have more awareness, resource, technology and knowledge, but as on Easter Island no one is coming to save us. It’s not hard to imagine the long-emptied skyscrapers of New York or Hong Kong piercing the lapping ocean like so many Mayan temples over the jungle canopy. Nor are Easter Island style ‘ecocides’ the only means of civilisational collapse: disease, wars, raids, elite ossification can all do the same. In 146 BCE the Romans utterly obliterated Carthage, even salting the ground to ensure it would never come back. Of course, in time they fell prey to their own contradictions and the ‘barbarians’ at the gate.


Now think of the panoply of risks facing the planet. Global climate breakdown. Solar flares. Bioweapons, nuclear weapons, cyber weapons. Antibiotic resistance. Rogue AI. Biodiversity collapse. Resource depletion, from fresh water to rare earth metals to fertile topsoil. Dementia and the ageing of the world. Another major, more severe pandemic and the fallout. Stalling economic growth (and some might say, conversely, continuing economic growth). Political and ideological pathologies. Cultural stagnation and xenophobia. Frankly it may be quite rational to be terrified, and while some if not all of these problems are the fruits of previous ideas, the result of moving the frontier, we still need answers.


In her epic study of flawed decision-making, the historian Barbara Tuchman argued that a large part of the reason why, when faced with catastrophic problems, nations, peoples and individuals make bad decisions is ‘mental standstill or stagnation’.37 Even for much larger and better connected civilisations than those of the lost Pacific islanders, problems start to overwhelm when culture and ideas calcify, when governing elites stupefy in their own dated models. To grapple with novel problems, she suggests, societies need novel thinking. We are not the Minoans of Crete or the Khmers of Angkor Wat, but how arrogant, how dangerous, to pretend that we can blithely avoid mental stagnation in the face of our challenges. In the words of Joel Mokyr, ‘while technological progress is never riskless, the risks of stasis are far more troubling. Getting off the roller coaster mid-ride is not an option.’38


At present levels of social and technological development, the world cannot sustainably support a population of many billions. Expecting either those in rich countries to give up their way of life or those in developing countries to abandon their ambition feels, at best, misguided. Try telling a family in rural India that the car, fridge and microwave they’ve been saving for are no longer feasible. Only pushing back the frontier, not just in technology, but across all dimensions, can provide genuine answers to this series of unprecedented problems.


Ideas are not straightforwardly ‘good’. But experience suggests they enable us to overcome our challenges, from Malthusian collapses to zoonotic pandemics. Ignoring or actively stifling the most impactful ideas is, even more than pursuing them, a recipe for disaster.


The great Polish science fiction writer Stanisław Lem, who foresaw the Internet, virtual reality, genetic engineering and nanotechnology, quipped that nothing ages as fast as predictions about the future. ‘Arrow-flight’ projections which simplistically extrapolate present trends invariably get mugged by reality. Expert forecasters are routinely and egregiously wrong.39 ‘Futurology’ attracts widespread and often justified suspicion. Gazing into the future is fraught with issues. Meanwhile the future of big ideas is unbounded, dynamic and fuzzy. Hence it is not a probabilistic puzzle but a mystery, or rather a set of interlinked mysteries, all subject to ‘radical uncertainty’.40 In Isaac Asimov’s Foundation series the discipline of psychohistory can model the future with mathematical precision. We remain some way off, to say the least.


And yet Asimov and Lem did guess at much that was valuable, not least recent debates on AI and genetic experiment. An author like H.G. Wells was often wrong, but still predicted the atom bomb. Speculative writers pose questions that have deep value for understanding the present and how it conditions the future.


This book is written in that spirit – one using the future as a lens to understand the present, and vice versa. It doesn’t claim to have a complete picture of the world in 2100. But it does aim to describe the forces that will take us there.


In the rest of Part I therefore I take up the Great Stagnation debate. I ask why so many people believe we are getting stuck at the frontier, and consider what it might mean to say that when so much around us seems to be changing, when ideas appear so plentiful. Let’s begin by looking at an area that concerns us all: medicine.
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The Breakthrough Problem


Matters of Life and Death


Summer, 1879


Louis Pasteur, aged fifty-seven, already the most feted scientist of his age, was on the cusp of a new breakthrough. Pasteur had been studying chicken cholera. While preparing the bacillus, he accidentally left the cultures in his laboratory for the summer. Returning in the autumn, Pasteur stumbled across his old experiment. Picking up the research, he injected a group of chickens with the old bacillus. Unexpectedly they didn’t become severely ill, but actually recovered. Pasteur assumed the cultures had somehow gone off and tried again, injecting those same chickens and a new set with a fresh batch of the disease.


Then something interesting happened. The new chickens died; but the chickens previously injected with the old culture once again survived. Why would those chickens – against all reasonable expectations – live on? Upon hearing the news Pasteur fell silent, then ‘exclaimed as if he had a vision “Don’t you see, these birds have been vaccinated!”’1


Vaccination had been known of since at least the late eighteenth century, when Edward Jenner realised that cowpox could create immunity to smallpox, a devastating killer.2 But until Pasteur no one had generalised from there to form a foundational medical principle. He saw the link between his spoilt culture, cowpox and immunity. Despite everyone knowing about vaccination, it was only he, at this moment, who made the decisive breakthrough. ‘Fortune favours the prepared mind’ is one of Pasteur’s most famous quotes. Few if any minds were as prepared as his.


Leaving a culture suddenly held out endless promise; here was, potentially, a powerful mechanism for the treatment of disease. As he said in a speech presenting his results, ‘We can diminish the microbe’s virulence by changing the mode of culturing.’3 At a stroke, vaccines might be actively produced in the laboratory. Vaccination had first been noticed by chance. But Pasteur, with mounting excitement that gave him sleepless nights, saw the possibility of directing that process.
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