



[image: Cover Image]






Also by Tim Harford


The Undercover Economist


The Logic of Life


Dear Undercover Economist


Adapt


The Undercover Economist Strikes Back


Messy




Copyright


Published by Little, Brown


ISBN: 978-1-4087-0913-9


Copyright © 2017 Tim Harford


The moral right of the author has been asserted.


All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, without the prior permission in writing of the publisher.


The publisher is not responsible for websites (or their content) that are not owned by the publisher.


Little, Brown


Little, Brown Book Group


Carmelite House


50 Victoria Embankment


London EC4Y 0DZ


www.littlebrown.co.uk


www.hachette.co.uk




To Andrew Wright




1


The Plough


Imagine catastrophe.


The end of civilisation. This complex, intricate modern world of ours is finished. Don’t worry about why. Maybe it was swine flu or nuclear war, killer robots or the zombie apocalypse. And now imagine that you – lucky you – are one of the few survivors. You have no phone. Who would you phone anyway? No internet. No electricity. No fuel.


Four decades ago, the science historian James Burke posed that scenario in his TV series Connections. And he asked a simple question: surrounded by the wreckage of modernity, without access to the lifeblood of modern technology, where do you start again? What do you need to keep yourself – and the embers of civilisation – alive?


And his answer was a simple yet transformative technology. It’s a plough. And that’s appropriate, because it was the plough that kickstarted civilisation in the first place. The plough, ultimately, made our modern economy possible. And by doing that, it made modern life possible too, with all its conveniences and frustrations: the satisfaction of good, plentiful food; the ease of a quick web search; the blessing of clean, safe water; the fun of a video game; but also the pollution of air and water; the scheming of fraudsters; and the grind of a tedious job – or no job at all.


Twelve thousand years ago, humans were almost entirely nomadic, hunting and foraging their way into every niche they could find all round the world. But at the time the world was emerging from a cold snap: things were starting to get hotter and dryer. People who had been hunting and foraging in the hills and high plains found that the plants and the animals around them were dying. Animals were migrating to the river valleys in search of water, and people followed. This shift happened in many places and at different times – over eleven thousand years ago in Western Eurasia, nearly ten thousand years ago in India and China, and more than eight thousand years ago in Mesoamerica and the Andes. Eventually it happened almost everywhere.


These fertile but geographically limited river valleys changed the way people got enough to eat: it was less rewarding to roam around foraging for food, but more rewarding to give the local plants some encouragement. That meant breaking up the surface of the soil, which brought nutrients to the surface and let moisture seep deeper, out of sight of the harsh sun. At first they used sharp sticks, held in the hand, but soon they switched to a simple scratching plough, pulled by a pair of cows. It worked remarkably well.


Agriculture began in earnest. It was no longer just a desperate alternative to the dying nomadic lifestyle, but a source of real prosperity. When farming was well established – two thousand years ago in Imperial Rome, nine hundred years ago in Song-dynasty China – these farmers were five or six times more productive than the foragers they had replaced.


Think about that: it becomes possible for a fifth of a society’s population to grow enough food to feed everyone. What do the other four-fifths do? Well, they’re freed up to specialise in other things: baking bread, firing bricks, felling trees, building houses, mining ore, smelting metals, constructing roads – in other words, making cities, building civilisation.


But there’s a paradox: more abundance can lead to more competition. If ordinary people live at subsistence levels, powerful people can’t really take much away from them – not if they want to come back and take more the next time there’s a harvest. But the more ordinary people are able to produce, the more powerful people can confiscate. Agricultural abundance creates rulers and ruled, masters and servants, and inequality of wealth unheard of in hunter-gatherer societies. It enables the rise of kings and soldiers, bureaucrats and priests – to organise wisely, or live idly off the work of others. Early farming societies could be astonishingly unequal. The Roman Empire, for example, seems to have been close to the biological limits of inequality: if the rich had had any more of the Empire’s resources, most people would simply have starved.


But the plough did more than create the underpinning of civilisation – with all its benefits and inequities. Different types of plough led to different types of civilisation.


The first simple scratch ploughs used in the Middle East worked very well for thousands of years – and then spread west to the Mediterranean, where they were ideal tools for cultivating the dry, gravelly soils. But then a very different tool, the mouldboard plough, was developed – first in China more than two thousand years ago, and much later in Europe. The mouldboard plough cuts a long, thick ribbon of soil and turns it upside down. In dry ground, that’s a counterproductive exercise, squandering precious moisture. But in the fertile wet clays of northern Europe, the mouldboard plough was vastly superior, improving drainage and killing deep-rooted weeds, turning them from competition into compost.


The development of the mouldboard plough turned Europe’s natural endowment of fertile land on its head. People who lived in northern Europe had long endured difficult farming conditions, but now it was the north, not the south, that enjoyed the best and most productive land. Starting about a thousand years ago, thanks to this new plough-based prosperity, cities of northern Europe emerged and started to flourish. And they flourished with a different social structure from cities around the Mediterranean. The dry-soil scratch plough needed only two animals to pull it, and it worked best with a criss-cross ploughing in simple, square fields. All this had made farming an individualistic practice: a farmer could live alone with his plough, oxen and land. But the wet-clay mouldboard plough required a team of eight oxen – or better, horses – and who had that sort of wealth? It was most efficient in long, thin strips often a step or two away from someone else’s long, thin strips. As a result, farming became more of a community practice: people had to share the plough and draft animals, and resolve disagreements. They gathered together in villages. The mouldboard plough helped usher in the manorial system in northern Europe.


The plough also reshaped family life. It was heavy equipment, so ploughing was seen as men’s work. But wheat and rice needed more preparation than nuts and berries, so women increasingly found themselves at home preparing food. There’s a study of Syrian skeletons from nine thousand years ago which finds evidence that women were developing arthritis in their knees and feet, apparently from kneeling, twisting and grinding grain. And since women no longer had to carry toddlers around while foraging, they had more frequent pregnancies.


The plough-driven shift from foraging to farming may even have changed sexual politics. If you have land, that is an asset you can hand down to your children. And if you’re a man, that means you might become increasingly concerned about whether they really are your children – after all, your wife is spending all her time at home while you are in the fields. Is she really doing nothing but grinding grain? So one theory – speculative but intriguing – is that the plough intensified men’s policing of women’s sexual activity. If that was an effect of the plough, it’s been slow to fade.


The plough, then, did much more than increase crop yields. It changed everything, leading some to ask whether inventing the plough was entirely a good idea. Not that it didn’t work – it worked brilliantly – but because along with providing the underpinnings of civilisation, it seems to have enabled the rise of misogyny and tyranny. Archaeological evidence also suggests that the early farmers had far worse health than their immediate hunter-gatherer forebears. With their diets of rice and grain, our ancestors were starved of vitamins, iron and protein. As societies switched from foraging to agriculture ten thousand years ago, the average height of both men and women shrank by around 6 inches (15cm), and there’s ample evidence of parasites, disease and childhood malnutrition. Jared Diamond, author of Guns, Germs and Steel, called the adoption of agriculture ‘the worst mistake in the history of the human race’.


You may wonder why, then, agriculture spread so quickly. We’ve already seen the answer: the food surplus enabled larger populations, and societies with specialists – builders, priests and craftsmen, but also specialist soldiers. Armies – even of stunted soldiers – will have been sufficiently powerful to drive the remaining hunter-gatherer tribes off all but the most marginal land. Even there, today’s few remaining nomadic tribes still have a relatively healthy diet, with a rich variety of nuts, berries and animals. One Kalahari bushman was asked why his tribe hadn’t copied its neighbours and picked up the plough. He replied, ‘Why should we, when there are so many mongongo nuts in the world?’


So here you are, one of the few survivors of the end of civilisation. Will you reinvent the plough, and start the whole thing over again? Or should we be content with our mongongo nuts?




Introduction


Kalahari bushmen may not want to take up the plough, but modern civilisation still offers them some other potentially lucrative opportunities: a mere 100ml of cold-pressed mongongo nut oil currently retails for £25.38 on evitamins.com, courtesy of the Shea Terra Organics company. Apparently, it’s very good for your hair.


Mongongo nut oil thus counts as one of the approximately ten billion distinct products and services currently offered in the world’s major economic centres. The global economic system that delivers these products and services is vast and impossibly complex. It links almost every one of the planet’s 7.5 billion people. It delivers astonishing luxury to hundreds of millions. It also leaves hundreds of millions behind, puts tremendous strains on the planet’s ecosystem, and – as the financial meltdown of 2008 reminded us – has an alarming habit of spinning into the occasional crisis. Nobody is in charge of it. Indeed, no individual could ever hope to understand more than a fraction of what’s going on.


How can we get our heads around this bewildering system on which our lives depend?


Another one of those ten billion products – this book – is an attempt to answer that question. Have a closer look at it. (If you’re listening to an audiobook or reading on a tablet, you’ll have to summon up a memory of what a paper book feels like.) Just run your fingers over the surface of the paper. Isn’t it remarkable? It’s flexible, so that it can be bound into a book, the pages turning easily without an elaborate hinge. It’s strong, so that it can be made in slim sheets. Just as important, it’s cheap enough for many uses that will be more short-lived than this book. Cheap enough to use as a wrapping material, cheap enough to make newspapers that will be out of date within hours, cheap enough to use to wipe … well, to wipe anything you might want.


Paper is an amazing material, despite being throwaway stuff. In fact, paper is an amazing material in part because it’s throwaway stuff. But there’s more to a physical copy of this book than paper.


If you look at the back cover, you’ll see a barcode, possibly more than one. The barcode is a way to write a number so that a computer can read it easily, and the barcode on the back of this book distinguishes it from every other book that has ever been written. Other barcodes distinguish Coca-Cola from industrial bleach, an umbrella from a portable hard drive. These barcodes are more than just a convenience at the checkout. The development of the barcode has reshaped the world economy, changing where products are made and where we’re able to buy them. Yet the barcode itself is often overlooked.


Near the front of the book there’s a copyright notice. It tells you that while this book belongs to you, the words in the book belong to me. What does that even mean? It’s the result of a meta-invention, an invention about inventions – a concept called ‘intellectual property’. Intellectual property has profoundly shaped who makes money in the modern world.


Yet there’s an even more fundamental invention on display: writing itself. The ability to write down our ideas, memories and stories underpins our entire civilisation. But we’re now coming to realise that writing itself was invented for an economic purpose, to help coordinate and plan the comings and goings of an increasingly sophisticated economy.


Each of these inventions tells us a story, not just about human ingenuity, but about the invisible systems that surround us: of global supply chains, of ubiquitous information, of money and ideas and, yes, even of the sewage pipe that carries away the toilet paper we flush out of sight.


This book shines a spotlight on the fascinating details of the ways our world economy works by picking out fifty specific inventions – including paper, the barcode, intellectual property and writing itself. In each case, we’ll find out what happens when we zoom in closely to examine an invention, or pull back to notice the unexpected connections. Along the way, we’ll discover the answer to some surprising questions. For instance:








	What’s the connection between Elton John and the promise of the paperless office?


	Which American discovery was banned in Japan for four decades, and how did that damage the careers of Japanese women?


	Why did police officers believe that they might have to execute a London murderer twice in 1803 – and what does that have to do with portable electronics?


	How did a monetary innovation destroy the Houses of Parliament?


	Which product was launched in 1976, flopped immediately, yet was lauded by the Nobel laureate economist Paul Samuelson alongside wine, the alphabet and the wheel?


	What does Federal Reserve chair Janet Yellen have in common with the great Mongolian-Chinese emperor Kublai Khan?











Some of these fifty inventions, such as the plough, are absurdly simple. Others, such as the clock, have become astonishingly sophisticated. Some of them are stodgily solid, like concrete. Others, such as the limited liability company, are abstract inventions that you cannot touch at all. Some, like the iPhone, have been insanely profitable. Others, like the diesel engine, were initially commercial disasters. But all of them have a story to tell that teaches us something about how our world works and that helps us notice some of the everyday miracles that surround us, often in the most ordinary-seeming objects. Some of those stories are of vast and impersonal economic forces; others are tales of human brilliance or human tragedy.


This book isn’t an attempt to identify the fifty most economically significant inventions. It’s not a book-length listicle, with a countdown to the most important invention of all. Indeed, some that would be no-brainers on any such list haven’t made the cut: the printing press, the spinning jenny, the steam engine, the aeroplane and the computer.


What justifies such omissions? Simply that there are other stories to tell. For example, the attempt to develop a ‘death ray’ that led, instead, to radar, the invention that helps keep air travel safe. Or the invention that came to Germany shortly before Gutenberg invented the printing press, and without which printing would be technically feasible but economic suicide. (You’ve guessed it: paper.)


And I don’t want to throw shade on the computer, I want to shed light. But that means looking instead at a cluster of inventions that turned computers into the remarkable multi-purpose tools they are today – Grace Hopper’s compiler, which made communication between humans and computers much easier; public key cryptography, which keeps e-commerce secure; and the Google search algorithm, which makes the World Wide Web intelligible.


As I researched these stories, I realised that some themes emerged over and over again. The plough illustrates many of them: for example, the way new ideas often shift the balance of economic power, creating both winners and losers; how changes to the economy can have unexpected effects on the way we live, such as changing relationships between men and women; and how an invention like the plough opens up the possibility for further inventions such as writing, property rights, chemical fertiliser and much more.


So I’ve interspersed the stories with interludes to reflect on these common themes. And by the end of the book, we’ll be able to draw these lessons together and ask how we should think about innovation today. What are the best ways to encourage new ideas? And how can we think clearly about what the effects of those ideas might be, and act with foresight to maximise the good effects and mitigate the bad ones?


It’s all too easy to have a crude view of inventions – to see them simply as solutions to problems. Inventions cure cancer. Inventions get us to our holiday destination more quickly. Inventions are fun. Inventions make money. And of course it is true that inventions catch on because they do solve a problem that somebody, somewhere, wants to be solved. The plough caught on because it helped farmers to grow more food for less effort.


But we shouldn’t fall into the trap of assuming that inventions are nothing but solutions. They’re much more than that. Inventions shape our lives in unpredictable ways – and while they’re solving a problem for someone, they’re often creating a problem for someone else.


These fifty inventions that shaped our economy didn’t do so by just producing more stuff, more cheaply. Each of them tugged on a complex web of economic connections. Sometimes they tangled us up, sometimes they sliced through old constraints, and sometimes they wove entirely new patterns.




I


WINNERS AND LOSERS


There’s a word for those stubborn idiots who just don’t understand the benefits of new technology: ‘Luddite’. Economists – ever ready to adopt a bit of jargon – even speak of the ‘Luddite fallacy’, the dubious belief that technological progress creates mass unemployment. The original Luddites were weavers and textile workers who smashed mechanical looms in England two hundred years ago.


‘Back then, some believed that technology would create unemployment. They were wrong,’ comments Walter Isaacson, biographer of Albert Einstein, Ben Franklin and Steve Jobs. ‘The industrial revolution made England richer and increased the total number of people in work, including in the fabric and clothing industries.’


Indeed it did. But to dismiss the Luddites as backward fools would be unfair. The Luddites didn’t smash machine looms because they wrongly feared that machines would make England poorer. They smashed the looms because they rightly feared that machines would make them poorer. They were skilled workers who knew that the machine looms would devalue their skills. They understood perfectly well the implications of the technology they faced and they were right to dread it.


The Luddite predicament is not uncommon. New technologies almost always create new winners and losers. Even a better mousetrap is bad news for the manufacturers of traditional mousetraps. It is hardly good news for the mice, either.


And the process by which the playing field changes shape is not always straightforward. The Luddites weren’t worried about being replaced by machines: they were worried about being replaced by the cheaper, less-skilled workers whom the machines would empower.


So whenever a new technology emerges, it’s worth trying to ask who will win and who will lose out as a result. The answer can often surprise us.
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The Gramophone


Who’s the best paid solo singer in the world? In 2015, according to Forbes, it was probably Elton John. He reportedly made a hundred million dollars. U2 made twice as much as that, apparently, but there are four of them. There’s only one Elton John.


Two hundred and fifteen years ago, the answer to the same question would have been: the best paid singer in the world is Mrs Billington. Elizabeth Billington was, some say, the greatest English soprano who ever lived. Sir Joshua Reynolds, the first president of the Royal Academy of Arts, once painted her, depicting her standing with a book of music in her hands and her curls partly pinned up and partly floating free, listening to a choir of angels singing. The composer Joseph Haydn thought the portrait was an injustice: the angels, said Haydn, should have been listening to Mrs Billington singing.


Elizabeth Billington was also something of a sensation off the stage. A scurrilous biography of her sold out in less than a day. The book contained what were purportedly copies of intimate letters about her famous lovers – including, they say, the Prince of Wales, the future King George IV. In a more dignified celebration of her fame, when she recovered from a six-week-long illness on her Italian tour, the Venice Opera House was illuminated for three days.


Such was Elizabeth Billington’s fame – some would say notoriety – that she was the subject of a bidding war for her performances. The managers of what were then London’s two leading opera houses, Covent Garden and Drury Lane, scrambled so desperately to secure her that she ended up singing at both venues, alternating between the two, and pulling in at least £10,000 in the 1801 season. It was, even for her, a remarkable sum, much noted at the time. But in today’s terms, it’s a mere £687,000, or about a million dollars – 1 per cent of Elton John’s earnings.


What explains the difference? Why is Elton John worth a hundred Elizabeth Billingtons?


Nearly sixty years after Elizabeth Billington’s death, the great economist Alfred Marshall analysed the impact of the electric telegraph. It then connected America, Britain, India and even Australia. Thanks to such modern communications, he wrote, ‘men, who have once attained a commanding position, are enabled to apply their constructive or speculative genius to undertakings vaster, and extending over a wide area, than ever before.’ The world’s top industrialists were getting richer, faster. The gap between themselves and less outstanding entrepreneurs was growing.


But not every profession’s best and brightest could gain in the same way, Marshall said. Looking for a contrast, he chose the performing arts. The ‘number of persons who can be reached by a human voice’, he observed, ‘is strictly limited’ – and so, in consequence, was the earning power of the vocalists.


Two years after Alfred Marshall wrote those words – in 1877, on Christmas Eve – Thomas Edison applied for a patent for the phonograph. It was the first machine to be able to both record and reproduce the sound of a human voice.


Nobody quite seemed to know what to do with the technology at first. A French publisher named Édouard-Léon Scott de Martinville had already developed something called the phonoautograph, a device intended to provide a visual record of the sound of a human voice – a little like a seismograph records an earthquake. But it does not seem to have occurred to Monsieur Martinville that one might try to convert the recording back into sound again.


Soon enough, the application of the new technology became clear: you could record the best singers in the world, and sell the recordings. At first making a recording was a bit like making carbon copies on a typewriter: a single performance could be captured only on three or four phonographs at once. In the 1890s, there was great demand to hear a song by the African-American singer George W. Johnson; to meet that demand he reportedly spent day after day singing the same song till his voice gave out – singing the song fifty times a day would produce a mere 200 records. When Emile Berliner introduced recordings on a disc, rather than Edison’s cylinder, this opened the way to mass production. Then came radio and film. Performers like Charlie Chaplin could reach a global market just as easily as the men of industry whom Alfred Marshall had described.


For the Charlie Chaplins and Elton Johns of the world, new technologies meant wider fame and more money. But for the journeymen singers, it was a disaster. In Elizabeth Billington’s day, many half-decent singers made a living performing live in music halls. Mrs Billington, after all, couldn’t be everywhere. But when you can listen at home to the best performers in the world, why pay to hear a merely competent tribute act in person?


Thomas Edison’s phonograph led the way towards a winner-take-all dynamic in the performing industry. The very best performers went from earning like Mrs Billington to earning like Elton John. Meanwhile, the only-slightly-less good went from making a comfortable living to struggling to pay their bills: small gaps in quality became vast gaps in money. In 1981, an economist called Sherwin Rosen called this phenomenon ‘the Superstar economy’. Imagine, he said, the fortune that Mrs Billington might have made if there’d been phonographs in 1801.


Technological innovations have created superstar economics in other sectors, too. Satellite television, for example, has been to footballers what the gramophone was to musicians, or the telegraph to nineteenth-century industrialists. If you had been the world’s best footballer a few decades ago, no more than a stadium-full of fans could have seen you play every week. Now, your every move will be watched by hundreds of millions on every continent. Part of the story is that football can be broadcast at all. But just as important was the growth in the number of television channels. When good football leagues became scarcer than broadcasters, the bidding war between those broadcasters became frenetic.


And as the market size for football expanded, so has the gap in pay between the very best and the merely very good. As recently as the 1980s, footballers in English football’s top tier used to earn twice as much as those in the third tier, playing for – say – the fiftieth best team in the country. Now average wages in the Premier League are twenty-five times those earned by the players two divisions below.


Technological shifts can dramatically change who gets what, and they are wrenching because they can be so sudden – and because the people concerned have the same skills as ever, but suddenly have very different earning power. Nor is it easy to know how to respond: when inequality is caused by a change in the tax code, by corporate collusion, or by governments favouring special interests, at least you have an enemy. But we can hardly ban Google and Facebook just to protect the livelihoods of newspaper reporters.


Throughout the twentieth century, new innovations – the cassette, the CD, the DVD – maintained the economic model created by the gramophone. But at the end of the century came the MP3 format and fast internet connections. Suddenly, you didn’t have to spend twenty bucks on a plastic disc to hear your favourite music – you could find it online, free. In 2002, David Bowie warned his fellow musicians that they were facing a very different future: ‘Music itself is going to become like running water or electricity,’ he said. ‘You’d better be prepared for doing a lot of touring because that’s really the only unique situation that’s going to be left.’


Bowie seems to have been right. Artists have stopped using concert tickets as a way to sell albums, and started using albums as a way to sell concert tickets. But we haven’t returned to the days of Mrs Billington: amplification, stadium rock, global tours and endorsement deals mean that the most admired musicians can still profit from a vast audience. Inequality remains alive and well – the top 1 per cent of artists take more than five times more money from concerts than the bottom 95 per cent put together. The gramophone may be passé, but the ability of technological change to alter who wins and who loses is always with us.
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Barbed Wire


Late in 1876, so the story goes, a young man named John Warne Gates built a wire-fence pen in the military plaza in the middle of San Antonio, Texas. He rounded up some of the toughest and wildest longhorns in all of Texas – or that’s how he described them. Others say that the cattle were a docile bunch. And there are those who wonder whether this particular story is true at all. But never mind.


Gates – a man who later won the nickname ‘Bet-A-Million Gates’ – began to take bets with onlookers as to whether these powerful, ornery longhorns could break through the fragile-seeming wire. They couldn’t.


Even when Gates’s sidekick, a Mexican cowboy, charged at the cattle howling Spanish curses and waving a burning brand in each hand, the wire held. Bet-A-Million Gates wasn’t so worried about winning his wagers. He had a bigger game to play: he was selling a new kind of fence, and the orders soon came rolling in.


The advertisements of the time touted this fence as ‘The Greatest Discovery Of The Age’, patented by J.F. Glidden of De Kalb, Illinois. John Warne Gates described it more poetically: ‘Lighter than air, stronger than whiskey, cheaper than dust.’ We simply call it barbed wire.


To claim that barbed wire is the greatest discovery of the age might seem hyperbolic, even making allowances for the fact that the advertisers didn’t know that Alexander Graham Bell was just about to be awarded a patent for the telephone. But while modern minds naturally think of the telephone as transformative, barbed wire wreaked huge changes on the American west, and much more quickly.


Joseph Glidden’s design for barbed wire wasn’t the first, but it was the best. It is recognisably modern: it is the same as the barbed wire you can see around farmland today. The wicked barb is twisted around a strand of smooth wire, then a second strand of smooth wire is twisted together with the first to stop the barbs from sliding around. Farmers snapped it up.


There was a reason that American farmers were so hungry for barbed wire. A few years earlier, in 1862, President Abraham Lincoln had signed the Homestead Act. The act specified that any honest citizen – including women and freed slaves – could lay claim to up to 160 acres of land in America’s western territories. All they had to do was build a home there and work the land for five years. The idea was that the Homestead Act would improve both the land and the lot of American citizens, creating free and virtuous hardworking landowners with a strong stake in the future of the nation.


It sounds simple. But the prairie was a vast and uncharted expanse of tall, tough grasses – a land suitable for nomads, not settlers. It had long been the territory of the Native Americans. After Europeans arrived and pushed west, the cowboys roamed free, herding cattle over the boundless plains.


But settlers needed fences, not least to keep those free-roaming cattle from trampling their crops. And there wasn’t a lot of wood – certainly none to spare for fencing in mile after mile of what was often called ‘The American Desert’. Farmers tried cultivating thornbush hedges, but they were slow-growing and inflexible. Smooth wire fences didn’t work either – the cattle simply pushed through them.


The lack of fencing was much lamented. The US Department of Agriculture conducted a study in 1870 and concluded that until one of those technologies worked, it would be impossible to settle the American west. The American west, in turn, seethed with potential solutions: at the time, it was the source of more proposals for new fencing technologies than the rest of the world put together. And the idea that emerged in triumph from this intellectual ferment? Barbed wire.


Barbed wire changed what the Homestead Act could not. Until barbed wire was developed, the prairie was an unbounded space, more like an ocean than a stretch of arable land. Private ownership of land wasn’t common because it wasn’t feasible.


So barbed wire spread because it solved one of the biggest problems that the settlers faced. But it also sparked ferocious disagreements. And it’s not hard to see why. The homesteading farmers were trying to stake out their property – property that had once been the territory of various Native American tribes. And twenty-five years after the Homestead Act came the Dawes Act, which forcibly assigned land to Native American families and gave the rest to white farmers. Olivier Razac, the author of a book on barbed wire, comments that as well as freeing up land for settler cultivation, the Dawes Act ‘helped destroy the foundations of Indian society’. No wonder those tribes called barbed wire ‘The Devil’s Rope’.


The old-time cowboys also lived on the principle that cattle could graze freely across the plains – this was the law of the open range. The cowboys hated the wire: cattle would get nasty wounds and infections. When the blizzards came, the cattle would try to head south; sometimes they got stuck against the wire and died in their thousands.


Other cowmen adopted barbed wire, using it to fence off private ranches. And while the attraction of barbed wire was that it could enforce legal boundaries, many of the fences were illegal, too – attempts to commandeer common land for private purposes.


When the barbed wire fences started to go up across the west, fights started to break out. In the ‘fence-cutting wars’, masked gangs with names such as the Blue Devils and the Javelinas cut the wires and left death threats warning the fence-owner not to rebuild. There were shoot-outs, even a few deaths. Eventually the authorities clamped down. The fence-cutting wars ended; the barbed wire remained. There were winners, and there were losers.


‘It makes me sick,’ said one trail driver in 1883, ‘when I think of onions and Irish potatoes growing where mustang ponies should be exercising and where four-year-old steers should be getting ripe for market.’ And if the cowboys were outraged, the Native Americans were suffering far worse.


These ferocious arguments on the frontier reflected an old philosophical debate. The English seventeenth-century philosopher John Locke – a great influence on the founding fathers of the United States – puzzled over the problem of how anybody might legally come to own land. Once upon a time, nobody owned anything: land was a gift of nature or of God. But Locke’s world was full of privately owned land, whether the owner was the King himself or a simple yeoman. How had nature’s bounty become privately owned? Was that inevitably the result of a guy with a bunch of goons grabbing whatever he could? If so, all civilisation was built on violent theft. That wasn’t a welcome conclusion to Locke – or to his wealthy patrons.


Locke argued that we all own our own labour. And if you mix your labour with the land that nature provides – for example, by ploughing the soil – then you’ve blended something you definitely own with something that nobody owns. By working the land, he said, you’ve come to own it.


This wasn’t a purely theoretical argument. Locke was actively engaged in the debate over Europe’s colonisation of America. Political scientist Barbara Arneil, an expert on Locke, writes that ‘the question, “How was private property created by the first men?” is for Locke the same question as, “Who has just title to appropriate the lands of America now?”.’ And to make his argument, he also had to make the claim that the land was abundant and unclaimed – that is, that because the indigenous tribes hadn’t ‘improved’ the land, they had no right to it.


Not every European philosopher bought this line of argument. Jean-Jacques Rousseau, the eighteenth-century French philosopher, protested the evils of enclosure. In his ‘Discourse on Inequality’ he lamented ‘The first man who, having enclosed a piece of ground, bethought himself of saying “This is mine” and found people simple enough to believe him.’ This man, said Rousseau, ‘was the real founder of civil society’.


Rousseau did not intend that as a compliment. But complimentary or not, it’s true that modern economies are built on private property – on the legal fact that most things have an owner, usually a person or a corporation. Modern economies are also built on the idea that private property is a good thing, because private property gives people an incentive to invest in and improve what they own – whether that’s a patch of land in the American mid-west, or an apartment in Kolkata, or even a piece of intellectual property such as the rights to Mickey Mouse. It’s a powerful argument – and it was ruthlessly deployed by those who wanted to argue that Native Americans didn’t really have a right to their own territory, because they weren’t actively developing it.


But legal facts are abstract. To get the benefits of owning something, you also have to be able to assert control over it.* Barbed wire is still widely used to fence off land across the world. And in many other spheres of the economy, the battle to own in practice what you own in theory continues to rage.


Musicians may have copyright in their music, but – as David Bowie kindly explained to us – copyright is a weak defence against file-sharing software.


And nobody has invented virtual barbed wire that can fence off songs as effectively as physical barbed wire fenced off land – but it hasn’t stopped people trying. The ‘fence-cutting wars’ of the digital economy are no less impassioned today than they were in the Wild West: digital rights campaigners battle the likes of Disney, Netflix and Google, while hackers and pirates make short work of the digital barbed wire. When it comes to protecting property in any economic system, the stakes are very high.


Small wonder that the barbed wire barons – Bet-A-Million Gates, Joseph Glidden and several others – became rich. The year that Glidden secured his barbed wire patent, 32 miles of wire were produced. Six years later, in 1880, the factory in DeKalb turned out 263,000 miles of wire, enough to circle the world ten times over.
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Seller Feedback


In Shanghai, a driver logs into an online forum, looking for someone to pretend to want a ride. He finds a willing taker. He pretends to collect the customer and drop her at the airport; in fact, they never meet. Then he goes online and sends her money. The fee they’d agreed is about $1.60.


Or perhaps the driver goes a step further, making up not just the journey, but also the other person. He goes to the online marketplace Taobao, and buys a hacked smartphone. That enables him to create multiple fake identities; he uses one to arrange a ride with himself.


Why is he doing this? Because he’s willing to run the risk of being caught – and because someone’s willing to pay him to give people rides in his car. Investors have run up billions of dollars of losses – in China, and elsewhere – paying people to share car journeys. Naturally, they’re trying to stamp out the imaginary journeys, but subsidising genuine rides? They’re convinced that’s a smart idea.


This all seems bizarre – even perverse. But everyone involved is rationally pursuing economic incentives. To see what’s going on, we have to understand a phenomenon that’s spawned many buzzwords: ‘crowd-based capitalism’, ‘collaborative consumption’, ‘the sharing economy’ and ‘the trust economy’.


Here’s the basic idea. Suppose I’m about to drive myself from downtown Shanghai to the airport. I occupy only one seat in my car. Now suppose that you live a block away, and you also need to catch a flight. Why don’t I give you a lift? You could pay me a modest sum, less than you’d pay for some other mode of transport. You’re better off. So am I – after all, I was driving to the airport anyway.


There are two big reasons why this might not happen. The first, and most obvious, is if neither of us knows the other exists. Until recently, the only way you could advertise your desire for a lift would be to stand at an intersection, holding up a sign saying ‘airport’. It’s not very practical – especially since the plane won’t wait.


Other transactions are even more niche. Say I’m working at home, and my dog is nuzzling my leg, his leash in his mouth, desperate for a walk. But I’m behind on a deadline and can’t spare the time. You, meanwhile, live nearby. You like dogs, and walking, and have a free hour. You’d love to earn a few bucks by walking my dog, and I’d love to pay you. How do we find each other? We don’t – unless we have some kind of online platform, something like TaskRabbit, or Rover.


This function of matching people who have coincidental wants is among the most powerful ways the internet is reshaping the economy. Traditional markets work perfectly well for some goods and services, but they’re less useful when the goods and services are urgent or obscure.


Consider the plight of Mark Fraser. It was 1995. Mark Fraser gave lots of presentations, and he really wanted a laser pointer – they were new, and cool, but also forbiddingly expensive. Fraser, however, was an electronics geek. He was confident that if he could get his hands on a broken laser pointer, he could fix it up. But where on earth would he find a broken laser pointer? The answer, now, is obvious – try Taobao, or eBay, or some other online marketplace. Back then, eBay had only just started. Its very first sale: Mark Fraser bought a broken laser pointer.


Mark Fraser was taking a bit of a risk. He didn’t know the seller; he simply had to trust that they wouldn’t pocket his $14.83 and disappear. For other transactions, the stakes are higher. That’s the second reason I might not give you a lift to Shanghai airport. I see you at the intersection, holding your sign – but I’ve no idea who you are. Perhaps you’re intending to attack me and steal my car? You might doubt my motives, too – perhaps I’m a serial killer.


That’s not a completely ridiculous concern: hitch-hiking was a popular pursuit a few decades ago, but after some sensationally publicised murders, it fell out of fashion.


Trust is an essential component of markets – so essential that we often don’t even notice it, like a fish doesn’t notice water. In developed economies, enablers of trust are everywhere: brands, money-back guarantees, and of course repeat transactions with a seller who can be easily located.


But the new sharing economy lacks those enablers. Why should we get into a stranger’s car – or buy a stranger’s laser pointer? In 1997, eBay introduced a feature that helped solve the problem: Seller Feedback. Jim Griffith was eBay’s first customer service representative; at the time, he says, ‘no-one had ever seen anything like [it]’. The idea of both parties rating each other after a transaction has now become ubiquitous. You buy something online – you rate the seller, the seller rates you. You use a ride-sharing service, like Uber – you rate the driver, the driver rates you. You stay in an Airbnb – you rate the host, the host rates you. Analysts like Rachel Botsman reckon the ‘reputation capital’ we build on such websites will eventually become more important than credit scores. Possibly, but these systems aren’t bulletproof. However, they achieve a crucial basic job – helping people to overcome natural caution.


A few positive reviews set our mind at ease about a stranger. Jim Griffith says of Seller Feedback, ‘I’m not so sure [eBay] would have grown without it’. Online matching platforms would still exist, of course – eBay already did – but perhaps they’d be more like hitch-hiking today: a niche pursuit for the unusually adventurous, not a mainstream activity that’s transforming whole sectors of the economy.


Platforms like Uber and Airbnb, eBay and TaskRabbit create real value. They tap into capacity that would have gone to waste: a spare room, a spare hour, a spare car seat. They help cities be flexible when there are peaks in demand: I might let out a room only occasionally, when some big event means the price is high.


But there are losers. For all the touchy-feeliness of the buzzwords – ‘collaborative’, ‘sharing’, ‘trust’ – these models aren’t all about heartwarming stories of neighbours coming together to borrow each other’s power drills. They can easily lead to cut-throat capitalism. Established hotels and taxi companies are aghast at competition from Airbnb and Uber. Is that just an incumbent trying to suppress competition? Or are they right when they complain that the new platforms are ignoring important regulations?


Many countries have rules to protect workers, like guaranteed hours or working conditions or a minimum wage. And many people on platforms like Uber aren’t just monetising spare capacity, they’re trying to make a living, without those protections of a formal job; perhaps because those very platforms competed them out of a job.


Some regulations protect customers, too – for example, from discrimination. Hotels can’t legally refuse you a room if you’re, say, a same-sex couple. But hosts on Airbnb can choose to turn down guests after seeing not just your feedback but your photos. Airbnb builds trust by bigging-up the personal connection, and that means showing people prominent pictures of who they’re dealing with. It also enables people to act on their personal prejudices, consciously or otherwise. People from ethnic minorities have been proven to suffer as a result. How online matching platforms should be regulated is a dilemma causing lawmakers around the world to scratch their heads.


It matters because it’s potentially huge business, especially in emerging markets where there isn’t yet a culture of owning things like cars. And it’s a business with network effects: the more people use a platform, the more attractive it becomes. That’s why Uber and its rivals – Didi Chuxing in China, Grab in southeast Asia, Ola in India – have invested massively in subsidising rides and giving credits to new customers: they wanted to get big first.


And, naturally, some drivers have been tempted to defraud them. Remember how they did it? By using an online forum to find a willing fake customer, or an online marketplace to buy a hacked smartphone. Matching people with particular wants really is useful.
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Google Search


‘Dad, what happens when you die?’


‘I don’t know, son. Nobody knows for sure.’


‘Well, why don’t you ask Google?’


Evidently, it’s possible for children to grow up with the impression that Google knows everything. Perhaps that’s to be expected. ‘Dad, how far is the Moon from the Earth?’ ‘What’s the biggest fish in the world?’ ‘Do jetpacks really exist?’ All efficiently answered with the tap of a touchscreen. No need to visit the library to consult the Encyclopaedia Britannica, the Guinness Book of Records, or – well, who knows how a pre-Google parent would have discovered the state of the art in jetpack technology. It wouldn’t have been straightforward.


Google may not be clever enough to know if there’s life after death, but the word ‘google’ does crop up in conversation more often than either ‘clever’ or ‘death’, according to researchers at the UK’s Lancaster University. It took just two decades for Google to reach this cultural ubiquity, from its humble beginnings as a student project at Stanford University.


It’s hard to remember just how bad search technology was before Google. In 1998, for example, if you typed ‘cars’ into Lycos – then a leading search engine – you’d get a results page filled with porn websites. Why? Owners of porn websites inserted many mentions of popular search terms like ‘cars’, perhaps in tiny text, or in white on a white background. The Lycos algorithm saw many mentions of ‘cars’, and concluded that the page would be interesting to someone searching for ‘cars’. It’s a system that now seems almost laughably simplistic, and easy to game.


Larry Page and Sergey Brin were not, initially, interested in designing a better way to search. Their Stanford project had a more academic motivation. In academia, how often a published paper is cited is a measure of how much credibility it has; and if it’s cited by papers which themselves are cited many times, that bestows even more credibility. Page and Brin realised that when you looked at a page on the nascent World Wide Web, you had no way of knowing which other pages linked to it. Web links are analogous to academic citations. If they could find a way to analyse all the links on the web, they could rank the credibility of each web page in any given subject.


To do this, Page and Brin first had to download the entire internet. This caused some consternation. It gobbled up nearly half of Stanford’s bandwidth. Irate webmasters showered the university with complaints that Google’s crawler was overloading their servers. An online art museum thought Stanford was trying to steal their content, and threatened to sue. But as Page and Brin refined their algorithm, it soon became clear that they had stumbled on a new and vastly better way to search the web. Put simply, porn websites with tiny text saying ‘cars cars cars’ don’t get many links from other websites that discuss cars. If you searched Google for ‘cars’, its analysis of the web’s network of links would be likely to yield results about … cars.


With such an obviously useful product, Page and Brin attracted investors, and Google went from student project to private company. It’s now among the world’s biggest, bringing in profits by the tens of billions of dollars. But for the first few years, Page and Brin burned through money without much idea about how they’d ever make it back. They weren’t alone. This was the time of the dotcom boom and bust – shares in loss-making internet companies traded at absurd prices, based purely on hope that eventually they’d figure out viable business models.


It was 2001 when Google found theirs, and in retrospect it seems obvious: pay-per-click advertising. Advertisers tell Google how much they’ll pay if someone clicks through to their website, having searched for terms they specify. Google displays ads from the highest bidders alongside its ‘organic’ search results. From an advertiser’s perspective, the appeal is clear: you pay only when you reach people who have just demonstrated an interest in your offering. (Try Googling ‘what happens when you die’: there’s an advertiser willing to pay Google for your click-through – the Mormons.) That’s much more efficient than paying to advertise in a newspaper: even if its readership matches your target demographic, inevitably most people who see your advert won’t be interested in what you’re selling. No wonder newspaper advertising revenue has fallen off a cliff.


The media’s scramble for new business models is one obvious economic impact of Google search. But the invention of functional search technology has created value in many ways. A few years ago, consultants at McKinsey tried to list the most important.


There are time savings. Studies suggest that Googling is about three times as quick as finding information in a library, and that’s before you count the time spent travelling to the library. Likewise, finding a business online is about three times faster than using a traditional, printed directory like the Yellow Pages. McKinsey put the productivity gains into the hundreds of billions of dollars.


Another benefit is price transparency – that’s economist jargon for being able to stand in a store, take out your phone, Google a product you’re thinking of buying to see if it’s available more cheaply elsewhere, and use that knowledge to haggle. Annoying for the store, helpful for the customer.


Then there are ‘long tail’ effects. In physical stores, space is at a premium. Online stores can offer more variety – but only when the search engines are good enough to enable customers to find what they need. Online shopping with a search function that works means customers with specific desires are likelier to find exactly what they want, rather than having to settle for the closest thing available locally. And it means entrepreneurs can launch niche products, more confident that they’ll find a market.


This all sounds like excellent news for consumers and businesses. But there are problems.


One problem is those advertisements. Typically they function as one might expect – if you Google ‘craft beer’ then you’ll get adverts for craft beer – but certain kinds of search attract fly-by-night companies bidding handsomely for a click-through from people who are in a bind. Google ‘locksmith near me’, for example, and your top results might include plausible-looking outfits that quote a low price for getting you back into your house – which becomes a much higher price when their representative arrives on your doorstep and claims to discover an unanticipated complication. Similar distressed-search adverts exist for people who’ve lost their wallet in the back of a New York taxicab, or who need to rebook a flight at short notice. In a panic, they don’t notice that they’re not getting quite what they expect at the end of the search result. Some of these companies are outright fraudulent; others cleverly tiptoe up to the line without crossing it. Nor is it clear how hard Google is trying to stamp out this sort of thing.


Perhaps the bigger issue is that this seems to be Google’s responsibility alone, because the company dominates the search market. Google handles close to 90 per cent of searches worldwide; many businesses rely on ranking highly in its organic search results. And Google constantly tweaks the algorithm that decides them. Google gives general advice about how to do well, but it isn’t transparent about how it ranks results. Indeed, it can’t be: the more Google reveals, the easier it is for the scammers. We’d be back to searching for cars and getting porn.


You don’t have to look far online – starting with Google, naturally – to find business owners and search strategy consultants gnashing their teeth over the company’s power to make or break them. If Google thinks you’re employing tactics it considers unacceptable, it’ll downgrade you. One blogger complains that Google is ‘judge, jury and executioner … you get penalized on suspicion of breaking the rules [and] you don’t even know what the rules are, you can only guess’. Trying to figure out how to please Google’s algorithm is rather like trying to appease an omnipotent, capricious and ultimately unknowable deity.


You may say this is no problem. As long as Google’s top results are useful to searchers, it’s tough luck on those who rank lower – and if those results stop being useful, then some other pair of students at Stanford will spot the gap in the market and dream up a better way. Right? Maybe – or maybe not. Search was a competitive business in the late 1990s. But now, it may be a natural monopoly – in other words, an industry that’s extremely hard for a new entrant to succeed in.
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