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Introduction:



Monsters and Mazes


I crawl into a tent. Arabic chatter bounces between a dozen teenage boys as they pass around a bottle of wine. Some are sitting in a circle, others are lying on stretcher-like beds against canvas walls. A few speak English. One tells me they’re from Iraq. He tells me how he travelled with his girlfriend through Turkey to the shores of the Mediterranean. ‘I was standing on the beach,’ he says, gesturing eastwards towards the Turkish coast seven miles away. ‘I was just wearing my shorts. No wallet, nothing. I walked into the water. Then—’


‘He is gay!’ someone shouts behind me. I flinch. Is he talking about me? I am gay.


I turn around. One of the teenagers has stood up. He’s holding the bottle of wine and pointing at someone lying on a bed. The drunkard is short, skinny and young – maybe sixteen years old.


He catches my eye. ‘He is gay!’ He pauses to wait for my response.


My awkwardness peaks. I freeze. Maybe if I don’t move, I’ll become invisible somehow.


He persists. ‘He is gay!’


I change tactics and ignore him. ‘What happened next?’ I shout to the swimmer.


‘I started to swi—’ he begins.


‘Where are you from?’ the drunkard asks me.


I surrender. ‘I’m from Britain.’


‘Brittany! Brittany!’ he chants.


I turn back to the swimmer. ‘What did you do?’ I say louder still.


‘I got into the water,’ he shouts back, ‘started to swim.’


‘Brittany! Brittany!’


‘I was in the water for two hours and the—’


‘He is gay!’


‘—and then the helicopter saw me. A boat came.’


‘He is gay!’ he says as he jumps into the middle of the circle and pulls his trousers down. He stands for a moment expecting a reaction. Silence. Heads down, we all pretend not to notice. He twists, trips and collapses into a disorderly heap.


Strangely, this is what I’ve come looking for: chaos.


It’s the summer of 2018 and I’m sitting in the Moria refugee camp. Tucked into a mountainside on Lesvos, the Greek island closest to Turkey, it’s the gateway from East to West and the epicentre of the global refugee crisis. Wars, famines, recessions, persecutions thousands of miles from each other converge here through the one thing they all create: people searching for safety. From these few acres an invisible web of connections radiates out across the Mediterranean, the Sahara, the Euphrates and the Caucasus, linking disparate episodes of chaos large and small. Moria is the node.


I’ve come here in the hope of unscrambling my brain. It hasn’t been at ease since 24 June 2016. It was the day after the British public voted to leave the European Union (EU) and I had just returned to the UK after a decade living in America. When my plane landed, I fired up my phone to discover that Prime Minister David Cameron had resigned. No one seemed to have any idea what was going on, least of all me, who had missed the whole thing. I was confused. I grew up with Princess Diana and the Spice Girls and movies where Hugh Grant struggles to find love. I didn’t recognise this hermit kingdom. I was now a stranger in a strange land.


It was a topsy-turvy time, but at least, I reassured myself, parochial. Like our culinary delights ‘toad in the hole’ and ‘bubble and squeak’, foreigners saw our political tastes as similarly eccentric and not for them. But before long, there was a movement to import this British delicacy. ‘At the ballot box on November 8th we are going to do something so special,’ presidential candidate Donald J. Trump told a crowd of supporters in Raleigh, North Carolina. ‘It will be an amazing day, it will be called “Brexit plus plus plus”.’


The weirdness was just beginning. Brexit plus Brexit plus plus plus were soon subsumed by an avalanche of horrors. The relentless Feed of tweets and posts and headlines and memes and viral videos plunged me into a digital vertigo, a kaleidoscope of tear gas, beheadings, black flags, floating bodies, burning rainforests, caged children and a new breed of monsters at the centre of it all. Nigel Farage, Donald Trump, Viktor Orbán, Matteo Salvini, Jair Bolsonaro, Rodrigo Duterte, Nicolás Maduro, Narendra Modi, Vladimir Putin, Xi Jinping, Kim Jong-un, Boko Haram and ISIS towered over everything, Godzilla-like. Everywhere they went destruction followed. Each calamity fed The Feed, a real-time conveyer belt of anxiety and outrage delivered directly into my brain. Equal parts Hollywood disaster movie and reality TV show, the spectacle was horrifying and captivating – a global-scale car crash I struggled to look away from.


I felt ill equipped to deal with this monstrous world. Born in 1985, I had grown up in London during the peaceful and prosperous 1990s. History was supposed to be over. It wasn’t until I was sixteen that I saw my first real monsters when planes flew into the Pentagon and the World Trade Center on live TV. These monsters were, reassuringly, outsiders. They came from distant caves in faraway lands. Now, the monsters came from inside the bubble I called home. The familiar turned alien. My brain scrambled.


I had to know: where had the monsters come from?


To map their origins, I’d have to make sense of the chaos they had created. I’d somehow have to bring order to sprawling histories, endless variables and ever-growing datasets. Fortunately, mathematicians in the 1970s developed the tools for just such a task. These legendary ‘chaos theorists’ discovered that what looks like irreducible randomness can, in fact, have a logic. And this logic need not be complicated. It can be devilishly simple.


Imagine mapping the extinction of the dinosaurs. You could describe in detail every single micro event, every tsunami, hurricane and alteration to the ecosystem that, over thousands of years, led to their demise. Or you could point to one macro moment: when an asteroid struck the earth. It was this moment that triggered a cascade: a chain reaction that grew and grew and grew. Chaos theory teaches us that such moments need not be big. Triggering events can be very small, as small as the flap of a butterfly’s wings. Perhaps my cartography of chaos just needed to discover one thing. I just needed to spot the butterfly.


I wondered if the chaos of the 2010s had been triggered by a singular disturbance, large or small. On the surface, it appeared that each of The Feed’s modern-day horrors arose from circumstances that were profoundly unique. Trump locking children in cages, Putin invading Ukraine, ISIS beheading apostates and Farage’s Brexit victory all felt like independent events. Each could exist without the other. But their simultaneous eruption points to another possibility: that these episodes are not free-floating snowflakes but bound together in an avalanche. A cascade of crises with a shared beginning.


I spent 2017 gathering clues. I made use of my sociology doctorate I had earned from Harvard to survey the social-science literature. But much of the tumult was too recent to have made it into academic publications. So I decided to undertake an investigation of my own. The Franco-German broadcaster ARTE agreed to finance such a journey as a documentary film, and by the spring of 2018 I was finally ready. I stepped through the digital black mirror and descended the circles of the twenty-first-century Inferno.


I went to Mosul, Iraq, with a United Nations Mine Action Service (UNMAS) bomb-disposal unit to witness the post-apocalyptic wasteland left by perhaps the world’s greatest monster of all, the Islamic State. In what was once Eastern Ukraine, I hid from sniper fire with Russian-backed separatist fighters in snow-covered trenches to understand Putin’s postmodern warfare. In Maduro’s Venezuela, I encountered an economic catastrophe so brutal that young women sought sterilisation and kids formed gangs to fight over garbage in a kind of absurdist Hobbesian nightmare where the struggle to eat is a war of all against all. I went to northern Kenya in search of the chaos that climate change will bring and found cattle herders in a Martian landscape guarding their goats with AK-47s. I embedded with the UN peacekeeping force AMISOM in Somalia to see how Al-Shabaab were exploiting the climate crisis by weaponising hunger itself. By 2019, the US border was in chaos as Trump subjected hundreds of thousands of migrants to a militarised festival of cruelty. I retraced the migrants’ journey through the cartel-controlled corridors up into the mountains of Guatemala to see what had sent so many so suddenly to America’s border.


Each stop surprised me, and surprised me in the same way. The closer I came to the monsters, the smaller they became. They were unimpressive: not even ‘mini-me’s to the Pol Pots and Hitlers and Genghis Khans. I realised that, in our telling of monster stories, we had overlooked an archetypal feature. Monsters confront man not on an open plain but always in an elaborate maze. Whether in Ancient Greek myths or Hollywood movies, the labyrinth is as essential to the story as the creature itself. Think of winding hotel corridors in The Shining, the spaceship in Alien or the mall in Dawn of the Dead. It is precisely these enclosures that make the chase exciting. It’s not, however, the feature we remember. Instead, we are captivated by what is unusual and grotesque. As The Feed has adopted the tropes of the horror genre, it has incorporated its archetypal distortions. The monster is the star, inflated into an awesome physical creature whose destruction is understood through his monstrous biology, psychology or ideology. But real-life monsters are not superhuman; they are Homo sapiens made of flesh and bone. Their power comes from the architecture they inhabit. It enables as well as constrains. And during the 2010s, the walls had crumbled. The cages were unlocked.


I discovered that this architecture was neither mysterious nor unimaginably complex. It is built out of something specifically designed to make chaos simple. A social engine that condenses billions of human interactions down to a single number. The maze was built with prices.


Consider the millions of human interactions that make an ordinary pencil: the forest cutters, graphite miners, rubber growers, factory workers, warehouse packers, truck drivers and shopkeepers. They do not speak the same language, nor even know of each other’s existence. But by looking to those Arabic numerals fronted by peculiar symbols – £ $ € – they know what they each need to do to make that pencil. The price has simplified the sum of those millions of trades between buyers and sellers into a single digit. It tells them whether the world wants more or less of what it is they are providing. These prices harmonise the global supply chain that criss-crosses cultures and continents without any central authority dispensing orders to anyone.


Prices are like the air we breathe. We have integrated them so deeply into our lives that we barely recognise them as human inventions. We take it for granted that they appear on everything because they define the value of everything. A value created by the constant negotiation of the world’s buyers and sellers. These trades ‘price in’ the impact of climate shocks, political revolutions and demographic shifts before they’ve even happened. But they do more than just describe the world and simplify it down to a few digits. They are the coordinating engines that move food and fuel and manufactured goods and savings and equities and debt across the globe.


Prices create a spontaneous order all around us. They tell us what to do. Prices govern which jobs we take, which neighbourhoods we live in, how many children we can have and what medical treatment we can seek. Prices do this to us so frequently that it’s easy to forget this invisible force is ordering so much of our day-to-day lives. And this is true for nations as well as households, for prime ministers and presidents, terrorists and insurgents. We are all living in a world ruled by prices.


What I found was that when prices suddenly change, order fractures and chaos erupts. Things that we thought were solid melt into air. Price can create a tsunami of hunger, an exodus of refugees and an entirely new class of oligarchs. Price can spark riots, revolutions and war. Prices can bankroll palaces, police states and foreign invasions. Prices unlock cages and release monsters.


In price, I found my butterfly: the singular trigger that launches a cascade of crises. I found not just one instance but many beats of the butterfly’s wing over the chaotic decade. These beats took place in the commodities markets each time the price of essential commodities – basic goods such as food and oil – changed sharply and dramatically. There were multiple price shocks, each causing a wave of chaos and each one linked to the next. Each wave was its own kind of war, a rupture that tore through the social fabric: starving and displacing, killing and maiming. Each of these wars was rooted in prices. They are price wars.


To find out why prices were swinging so wildly during the tumultuous 2010s, I went on another journey, to the world’s financial capitals: New York and London. I met with hedge-fund managers, bankers and commodity traders who, like me, were trying to get to the bottom of what a ‘price’ really was. They told me that much was hidden inside this deceptively simple number, and great fortunes were being built on figuring it out – if only for a moment. They spoke of how commodity prices had begun to change at the turn of the twenty-first century, and how this change accelerated at the start of its second decade. Prices swung wildly, and these swings defied the so-called ‘economic fundamentals’ of real-world supply and demand. They believed that these swings were due to a silent war taking place between financial speculators – be they banks, hedge funds, or any other entity with a towering portfolio. This war, like all wars, was an ever-escalating arms race: each year would bring new innovations, new tactics and new strategies. Yet their effect was always the same: chaotic prices.


As I traced the butterfly’s path, I found that it didn’t fly in a straight line. Its path was circular. Price spikes in food and oil triggered crises, and these crises were then ‘priced’ back into the markets, only to create yet another spike and another crisis. Chaos in the commodities markets and chaos in the real world fed off each other. This feedback loop had grown into an engine of chaos: mutating it, amplifying it, spreading it. It is what connects the Arab Spring, the rise of ISIS, the Brexit vote, the war in Ukraine, the collapse of Venezuela and the US border crisis into a singular butterfly’s path, a path that starts and ends in the West. Along the way, shocks from climate change and Covid-19 would multiply the chaos as speculative finance ‘priced in’ their imagined effects, causing the butterfly’s wings to beat again and again.


This is a story about global finance capitalism – how the power of price connects disparate regions of the world and how a small disturbance in one region can cause chaos in another. It is a story about how economic freedom is undermining political freedom; how the madness of markets is connected to the madness of war; how rational systems have irrational outcomes; how monsters are unleashed from their cages. It is a story about how chaotic markets are creating a chaotic world.





PART I




PRICES






1



Chaos: Why Societies Boil at 210


As the dust settled and the ‘I Survived 2016’ T-shirts sold out, I realised that the populist explosion was far bigger than Donald Trump and Nigel Farage. They were just the English-speaking insurrectionists of a reactionary revolution that had already swept across Europe. Starting in 2015, populist parties racked up double-digit gains throughout the continent, came in close seconds in France and Austria and won power in Poland and Italy. Something had rocked the Western world all at once. It had transcended language barriers, political peculiarities and currency unions. But what was it? Some blamed the economic collapse in 2008, but the Financial Crisis was nearly a decade old. It seemed to me that there must be a more immediate reason why voters from Rome to Raleigh to Rzeszów pushed the button marked ‘detonate’.


‘For me, the problem is the thousands of illegal immigrants stealing, raping and dealing drugs,’ said Matteo Salvini, the leader of Italy’s Northern League, at a rally in Rome. It was 2015, in the midst of the global refugee crisis that saw over a million migrants come to Europe. Right-wing populists declared it an invasion of ‘barbaric, Muslim, rapist hordes of men’ (AfD, Germany), ‘young barbarians’ (Golden Dawn, Greece), ‘criminals, terrorists and idlers!’ (National Alliance, Latvia), and ‘masses of young men in their twenties, with beards singing “Allahu Akbar”’ (Party of Freedom, Holland). On the campaign trail, Trump promised to extend his wall with Mexico to the Middle East, with ‘a total and complete shutdown of Muslims entering the United States’. The Vote Leave campaign distributed leaflets showing Iraq, Syria and Turkey joining the EU, with a threatening arrow indicating their impending migrant invasion of Britain. In case the message wasn’t clear enough, Nigel Farage personally launched a poster campaign depicting thousands of brown-skinned people with the all-caps warning: ‘BREAKING POINT’. The barbarians were no longer at the gates, they had broken through. ‘Give us back France, damn it!’ Marine Le Pen demanded, ‘we drink wine whenever we want!’


I’m sitting in the heart of this ‘barbarian invasion’. Nearly half of the refugees who travelled to Europe since 2015 have passed through the Moria camp and slept in tents just like the one I’m in now. These Iraqi teenagers are the ‘rapist hordes’ incarnate, the monsters of the populist imagination. But they aren’t singing ‘Allahu Akbar’. They don’t have beards. They have hip, undercut haircuts. They’re smoking, drinking wine and bragging about their secret girlfriends. What could be more French than that? I wonder.


Scenes like this didn’t make it into The Feed. Instead, images of migrants – packed in boats, dead on beaches, camped in tent cities – dominated. The accompanying headlines framed migrants as a ‘security threat’, lending false credibility to the populists’ alleged ‘invasion’. It is why the right-wing firebrands, many of whom had decades-long careers at the margins of politics, were suddenly propelled towards power. Their xenophobic message finally resonated with just enough voters to shake the foundations of the Western liberal order.


I step outside. I walk through the ‘jungle’, the hastily constructed overflow camp housing 6,000 refugees. I walk up a hill that was once an olive grove. UN-branded tents are scattered haphazardly among piles of plastic bottles, torn clothes and used nappies. Kids leap over the garbage and hide behind tents, firing bows and arrows made from olive-tree branches. Three women have cleared out a space between piles of garbage to light a makeshift fire to boil rice. A man leans over a bucket of water as another shaves off his hair. They say there’s a scalp fungus going around. Behind them I see the main camp they would be in, if it wasn’t already over-capacity. Built to house 3,000, it is a fortress of watchtowers and barbed-wire fences. Greek soldiers patrol the perimeter.


This camp may well be what the populists fear, but it’s also a mirror image of themselves. It’s a kind of authoritarian disorder, a militarised messiness. Trump has deployed the army at the US–Mexico border, but the migration crisis has surged. Johnson wants to ‘take back control’ from the EU, but he’s losing his grip on Northern Ireland and Scotland, on secure food and medical supplies. Salvini closed down refugee camps in Italy, only to create an epidemic of homelessness as migrants were forced on to the streets. Their attempts to impose order created a new kind of chaos. Perhaps this is because they never dealt with the cause of the migrant crisis, the very crisis that had propelled them to power. Indeed, why did the number of refugees surge so suddenly in 2015 and 2016 after two decades of declining?


Another tent. One young man sits cross-legged on his stretcher-bed fiddling with his phone. He’s got a striking, John Lennon look: narrow face, circular glasses and long, curly hair. He turns the screen to me and shows me pictures of his home in Raqqa, Syria. He shows me the street, the houses, the cars – it’s all ordinary. He tells me life was peaceful growing up. But then, when he was nine years old, protests started. Assad responded with force. Protestors were shot and killed. Militias sprang up. A civil war erupted. ISIS took over his hometown. Then the Kurdish Peshmerga forces came. He shows me another photograph. The street is barely recognisable. He points to one pile of bricks, ‘That was my home.’ The Peshmerga forced him out of the city, he says. He fled Syria, travelled through Turkey, crossed the Mediterranean to this Greek island. For him, chaos was a seven-year journey. It started with those protests in March 2011. It started with the Arab Spring. But he doesn’t want to talk about what happened afterwards. He’s worried about discussing ISIS or the Peshmerga. He’s got family still in Syria. He’s worried about other people in the camp, whom they might be connected to, and what they might do.


I hop from tent to tent. I meet young men from Iraq, Syria and Yemen. Each of them is fleeing a civil war, each started in the aftermath of the Arab Spring. The protests in Yemen began a revolution which, in 2014, escalated into a civil war. Syria’s civil war spread into Iraq in 2014 when ISIS captured Mosul. But most were too young to remember the protests. Nor were they interested. They didn’t want to talk about the chaos nearly a decade ago. They want to talk about the chaos they’re living in now.


Hakar is an Iraqi Kurd. He was imprisoned by ISIS when they took Mosul. ‘Everyday, we were in pain, we were tortured,’ he says as he shows me scars on his arms and legs. He was there for nine months until the Peshmerga captured the prison and freed him. He visited his old home for the first time with a friend. When they got there, something exploded. Perhaps it was a booby trap, perhaps they triggered a dormant bomb buried in the rubble. His friend died instantly. ‘My face was destroyed,’ he says. He parts his hair and shows me where the doctors inserted bolts to keep his skull altogether. When the hospital discharged him, he knew he had to leave Iraq. Maybe he could get a second – or third – shot at life somewhere else.


He says we have to find a different tent to film his interview. Someone here is making him feel uneasy. Mohammed’s tent seemed friendly, so I take Hakar there. Mohammed is sitting on his bed sipping a plastic cup of coffee. He offers us a sip. Hakar gestures no thank you.


‘Where are you from?’ Mohammed asks him.


‘Kurdi,’ Hakar replies.


Silence. It dawns on me that maybe this wasn’t such a great idea. Mohammed had been exiled by the Kurdish army. Hakar had been imprisoned by ISIS, a Sunni Muslim group. He probably suspected that Mohammed was a Sunni Muslim too, and could have been a member of ISIS or supported them. We make a quick exit.


After an hour of searching, we find an empty tent. The camera is finally rolling and Hakar wants to talk about what just happened. ‘Fights happen here, because of food, religion, anything,’ he says. For him the conflict isn’t something old or faraway. The very people they were fleeing from were right here in the camp, sometimes in the same tent. Like a cruel psychology experiment from the 1950s, it was as if the camp administrators were trying see what happened if you mixed together Sunni and Shia, Christian and Muslim, Syrian and Iraqi, Arab and Kurd. Hakar shows me the results on his phone. I see faces erupt with blood as masked men beat them with metal bars. Hakar says the victims were Kurdish and their crime was not fasting during Ramadan. That first flap of the butterfly’s wings may have been nearly seven years ago and thousands of miles away, but the chaos continued to spread, to upend lives and end them.


Hakar says that an online community of Kurds have been trying to identify the masked men. They’ve managed to match the faces in the videos with Facebook profiles. The men are dressed up in jihadi garb, brandishing automatic weapons, with ISIS-style ‘Abu’ prefixes to their names. Hakar believes the attackers are ISIS. ‘There is not any difference between here and an ISIS jail. I can’t go outside because I see them with their beards and moustaches. I’m afraid, really. I’m terrified.’ He went to one of the camp guards. He hoped the attackers would be arrested or at least he’d be moved to another part of the camp. ‘I showed him the pictures. I told him that ISIS was in the camp.’


‘What did the guard say?’ I ask.


‘He said he’d give me twenty euros for a blow job.’


A chain of events was coming into view: the Arab Spring revolutions, the outbreak of civil wars, the rise of ISIS, the global refugee crisis and the populist explosion. This all seemed like a butterfly effect. But when I looked into the science behind this famous metaphor, I discovered that it is far more than the mere linking of disparate events. It’s a powerful mathematical theory that describes not just their connection, but their explosiveness too.


The theory began on a routine winter day in 1961 at the Massachusetts Institute of Technology (MIT). A climatology professor named Edward Lorenz stood by his Royal McBee as the 113 vacuum tubes inside whirred and rattled. Enormous, slow and noisy, it was one of the first factory-made computers and Lorenz had programmed one of the first climate simulations. He watched a mechanical typewriter print line after line of numbers. Each line predicted how the elements – pressure, temperature, rain etc. – would combine to produce the weather. Looking at the printout, he wondered what would happen a few more months into the future. But rather than start the program over from the beginning, he entered numbers from a line in the middle of the printout. He set the Royal McBee to work and left it to get himself a fresh cup of coffee. When he returned an hour later, he thought the computer had malfunctioned. The results didn’t make any sense. ‘The numbers being printed were nothing like the old ones,’ he later wrote. ‘I immediately suspected a weak vacuum tube or some other computer trouble.’


The Royal McBee wasn’t broken. The vacuum tubes were working just fine. Lorenz found there was a tiny difference in how each one started. When he restarted the simulation, he had rounded the original number 0.506127 down to 0.506. ‘The initial round-off errors were the culprits,’ he discovered. ‘They were steadily amplifying until they dominated the solution.’ A thousandth of a degree Celsius should have had no impact. Satellites couldn’t even measure a difference that small. Ever since Isaac Newton, physicists had assumed that cause and effect were proportional. Small forces had small effects. Measurements only needed to be approximate. But Lorenz’s printouts suggested something different. Small forces could have big effects. But how?


There was something unusual about the equations that Lorenz was using. He was trying to capture how the weather today could impact the weather tomorrow, and how tomorrow’s weather would impact the day after tomorrow’s weather, and so forth. His equations had to capture this feedback. He had to use a ‘non-linear’ function to do so. Before computers, non-linear functions were hard to calculate. Each new day would require a new set of calculations that would have to be done by hand. It was cumbersome and impractical. So the world of feedback was largely ignored, and its scientific importance dismissed. Computers made this world of feedback suddenly accessible. And almost as soon as the first computers began processing these non-linear equations, discoveries were made.


Lorenz’s was one of the first. He found that systems filled with feedback are highly sensitive. Small changes in temperature or pressure could be amplified over time. A gust of wind could become turbulence, the turbulence could gather into a storm and a storm could grow into a hurricane. Feedback amplifies, it turns something small into something big. Lorenz called the power of these small starting points the ‘sensitivity to initial conditions’. He described it with a metaphor: a seagull flapping its wings in Brazil causing a tornado in Texas.


In 1972, he was ready to present his big idea to an academic conference in Washington, DC. But before giving the talk, he received a suggestion from the conference organiser, Philip Merilees. Why not swap the seagull for a butterfly? Lorenz doesn’t know why Merilees made this suggestion. He thought he might have been inspired by Ray Bradbury’s short story ‘A Sound of Thunder’, where the death of a prehistoric butterfly sets in motion a series of events that alters the result of a presidential election. But Merilees said he’d never heard of it. ‘[T]he butterfly, with its seeming frailty and lack of power,’ Lorenz later reasoned, ‘is a natural choice for a symbol of the small that can produce the great.’ His talk, ‘Does the Flap of a Butterfly’s Wings in Brazil Set Off a Tornado in Texas?’, sparked a revolution that spread through meteorology, mathematics, the natural sciences and even philosophy and popular culture. The chance change to the title of his talk – swapping out a seagull for a butterfly – was a testament to the power of sensitivity that he had discovered. Without it the revolution may never have occurred.


The popular telling of the butterfly effect emphasises the importance of chance encounters in sparking a chain reaction. But Lorenz’s point was quite different. Sensitivity is not a universal feature of the world with its own causal power. It is instead a feature of a system, a system that at its heart is an amplifying engine: something which grows small things into big things.


As I looked into the events of my own causal chain, I found a constellation of amplifying engines all working together. In Syria, it was the regime’s violence. By oppressing the initial Arab Spring protests so violently they encouraged more protests, which they also violently oppressed, which encouraged the formation of militias to defend the protestors who, when the regime attacked them as well, grew into small armies fighting what was fast becoming a civil war. As the fighting reduced cities to rubble, refugees first fled to Lebanon and Turkey and then later to Europe. Populists held rallies denouncing their arrival, which the media covered and the algorithms powering Facebook and Twitter promoted, fuelling yet more rallies. It was a feedback loop of escalating outrage, an engine that turned the arrival of refugees into overwhelming ‘invasions’.


As powerful as the engines of state oppression, media coverage and algorithmic engagement are, none started the chaos. They had amplified what was already there. I still had to find the first flap of the butterfly’s wings. It had happened in a place I had been to. The place where the Arab Spring began.


An egg whistled past my head and smashed near my shoes. The crowd was bored. Behind me was an enormous poster of Mohamed Bouazizi stretching across a building. I was standing on the spot where he had doused himself with gasoline, lit a match and ignited the Arab Spring. It was here in Sidi Bouzid, a small rural town in Tunisia, that the butterfly’s wings first flapped. Bouazizi’s self-immolation sparked the protests, the revolutions, the civil wars, the refugee crisis and Europe’s populist explosion. His act was the ‘initial condition’.


I had gone to Sidi Bouzid years before I began thinking about chaos and where it all began. I was there for a different reason: to find out what happened after the revolution for my first documentary film, Freedom for the Wolf. It was 17 December 2014, the four-year anniversary of Bouazizi’s protest, and local dignitaries were giving speeches. After fifteen minutes, the crowd stopped listening. They broke down the barricade and marched down the street. They held signs with symbols of Islam and the Salafist parties. My translator and two producers had fled, but black flags shimmered in the winter light through my lens so I stayed put and filmed. Three kids passed me chanting ‘Daesh, Daesh’ (‘Isis, Isis’).


‘The Libyan people rose against their dictators after the events of Sidi Bouzid, so did the Egyptians, Yemenis and the Syrians,’ said President Moncef Marzouki an hour later at a rally. He was the first revolutionary president and the election was less than two weeks away. He told a familiar story, a story that we liked to tell in the West as well. He spoke of a single hero who stood up against Ben Ali’s dictatorship and inspired not just a nation but the world. ‘People knew from that moment that they had to fight for their freedoms.’


The more time I spent in Tunisia, the more holes I found in this ‘freedom’ narrative. True, there were plenty of people – especially devout Muslims and Islamists – who sought freedom from the old dictatorship’s religious oppression. ‘Life under Ben Ali was hell, I spent five years in his prisons,’ Rached Ghannouchi, the leader of Tunisia’s foremost Islamist party, Ennahda, told me. But even among the devout there were other grievances. El Général, the rapper who produced the revolution’s anthem ‘Rais Lebled’, told me he wanted Tunisia to enact Sharia Law in order to get ‘rid of joblessness’. Everywhere people spoke of everyday necessities, not abstract ideals. ‘People want to afford their basic needs: food and clothes,’ a man told me in a café. His friend chimed in, ‘When the change came, we thought that our lives were going to be better especially in “bad” neighbourhoods where the revolution galvanised. They were the heart of the revolution. However, nothing really happened after the revolution.’


On the eve of the election, I interviewed Marzouki. I asked him if he had overlooked bread-and-butter issues for lofty rhetoric about freedom. ‘I prefer to talk about our earthquake, because, in fact, it was an earthquake and the old regime was destroyed and now we are trying to build a new political regime,’ he began, ‘and I must confess that it’s a tough issue. It’s not so easy. I have been many times to Sidi Bouzid and their people were expecting more from the revolution. They were expecting better living conditions and so forth. Unfortunately, we have just given them freedom of expression, freedom of association, and so forth. And even this is not enough. People are expecting more.’


Marzouki went on to lose that evening to Beji Caid Essebsi. Essebsi had run on a nationalist platform. He promised to bring economic security to Tunisia. He had also been the interior minister under the dictatorship, before Ben Ali, of Habib Bourguiba. As a man who had run the police state, he was hardly a symbol of freedom. But Marzouki had, like most of us in the West, misjudged the revolution. The ‘earthquake’ was not triggered by a sudden yearning for freedom brought about by the sacrifice of a single individual. Something else had shifted, suddenly, violently and not just in Tunisia. A tectonic plate had shaken the Arab world.


Perhaps the origin of chaos I was looking for wasn’t best pictured in the graceful motion of a butterfly. Perhaps the origin was, as Marzouki suggested, seismic: pent-up, sudden, violent. Perhaps there was a mathematical model that could illuminate the logic of this sort of chaos, one that could predict when earthquakes would strike.


This question was first posed in 1983. Kurt Wiesenfeld had graduated from Berkeley with a doctorate that delved into the new world of non-linear mathematics. His first job was as a post-doctoral researcher for the notorious Dutch physicist Per Bak at the Brookhaven Lab in Long Island, New York. ‘[Bak] had tackled a series of very hot problems,’ Wiesenfeld tells me. ‘His taste was to go where the controversy was.’ He had done important work on the theoretically impossible five-sided quasi-crystal. Now he wanted to get into the revolutionary field of chaos.


Lorenz’s meteorological models had revealed how chaotic systems are highly sensitive and powered by feedback. But weather is hard to study. There are so many moving parts, so many different variables all interacting with each other. You can’t put the weather in a lab and run experiments on it. So physicists began searching for simpler things, things that could be controlled, manipulated and isolated in a laboratory. Bak, Wiesenfeld and another post-doc, Chao Tang, settled on exploring chaos in ‘phase transitions’.


An everyday phase transition is the boiling of water. At a certain pressure and temperature, water transitions from liquid to steam. But what does this have to do with the butterfly effect? ‘If you change the temperature a little bit the system only changes a little bit,’ Wiesenfeld explains. ‘If you’re at 98 degrees centigrade, nothing special happens. But if you’re at 100 degrees, you get these amazing, miraculous changes.’ In other words, the butterfly effect didn’t have to be a gathering storm. Chaos can erupt all at once.


Per Bak’s breakthrough, however, came not with water but with sand. ‘Imagine you have a level pile of sand and you drop a grain, drop a grain, drop a grain,’ Wiesenfeld says. ‘At the beginning, probably nothing will happen. It will just nestle in a tiny hole somewhere, or a gap between grains of sand. If you keep dropping it on the same place, you build up a pile vertically. But once that angle is too sheer, the tension won’t be enough to stop gravity from pulling it down.’ That last grain of sand triggers an avalanche. Order breaks down.


Like Edward Lorenz’s weather simulation, the sandpile is highly sensitive. If a grain of sand lands just one millimetre to the right, perhaps nothing happens. But just one millimetre to the left and the grains of sand begin to tumble. But while the sandpile is sensitive, it operates with different rules to the butterfly. ‘It wasn’t wildly chaotic or random,’ Wiesenfeld says. ‘If it had a more chaotic behaviour, it wouldn’t sustain itself day to day.’ It has the regularity of a stable system of dropping grains of sand on a single point. But this regular behaviour was driving what looks like an orderly mound towards chaos. And the tension that gives the mound its apparent solidity is brittle. It is highly sensitive to the smallest of disturbances. Bak, Wiesenfeld and Chang called this phenomenon ‘self-organised criticality’. Their paper became one of the most cited in physics. As its popularity spread, it acquired a metaphorical name: the edge of chaos.


One of the most productive applications of their theory was on earthquakes. Earthquakes, it turns out, do not happen randomly. They happen at a frequency predicted by the sandpile. Tectonic plates are in tension with each other. They move by themselves. And every once in a while, the tension breaks and the ground shakes beneath our feet. To live on top of this self-organised system is also – as any resident of Tokyo or San Francisco can attest – to live on the edge of chaos. This conception of chaos fuses a psychological metaphor with a mathematical prediction. It captures both the human and the physical sides of earthquakes. It also describes, I came to discover, a social one as well.


Post-docs and graduate students from Harvard and MIT mill about the open-plan office chit-chatting about chaos and complexity. They take Edward Lorenz’s and Per Bak’s ideas about the physical world to understand the social world in all its glorious messiness. I’ve come to New England Complex Systems Institute in Cambridge, Massachusetts to talk to its founder and president, Yaneer Bar-Yam. ‘It turns out that the mathematics that has been developed in physics,’ he tells me, ‘describes not just chaos, but also how collective behaviours arise.’ These mathematical models ‘can be used effectively for understanding social systems, particularly for understanding these cascading effects that are propagating around the world’. He, like me, was trying to understand how chaos had spread and how one crisis was linked to the next. But, unlike me, he had predicted much of it. He had seen the chaos I’d witnessed in Tunisia and Greece before it erupted.


In 2010, Bar-Yam and his team were looking into a crisis that had convulsed across the world two years earlier. Not the headline-grabbing Financial Crisis, but the perhaps equally grave ‘Global Food Crisis’ of 2008. Between 2005 and 2008, global food prices had risen by 83 per cent as the price of wheat more than doubled. As the prices surged, over 155 million people were pushed into poverty and 80 million into hunger in 2008 alone. Riots broke out in forty-eight countries from India to Egypt to Argentina. Even Italy was rocked by ‘pasta protests’.


Bar-Yam wondered if just one number – the global price of food – could predict riots breaking out spontaneously on every inhabited continent. Perhaps the unique messiness of each of these forty-eight countries – their histories, cultures and political systems – was, in fact, irrelevant. Perhaps it didn’t matter which religion dominated, who their president was, or what climate they had. Perhaps all the incredible complexity of the world could be reduced to something simple, something elemental: sustenance.


The theory was a straightforward hypothesis: it could be tested and used to predict the future. But first Bar-Yam and his team needed to figure out how expensive food had to get before people took to the streets. ‘The methods that were developed in physics enable us to understand the transition from water to steam. The boiling of water,’ Bar-Yam explains, can also be used to model ‘the transition between peaceful and disrupted societies’. Societies, like water, have a boiling point. A number that tips them over the edge of chaos. Chaos isn’t just a metaphor: it’s a way of modelling behaviour. And it doesn’t matter if the elements involved are people, grains of sand or water molecules.


Yet the metaphor helps us to understand how these social avalanches work. A food-price spike may start a riot, but it isn’t the only cause of the riot. It is the proverbial straw that breaks the camel’s back. It is the extra grain of sand that triggers an avalanche. Many grains of sand are already there, such as corruption, extreme poverty, high unemployment or ethnic persecution. The regime was able to contain them, to hold them together with a stable façade. But despite its orderly appearance, the regime teeters on the edge of chaos.


A sudden rise in food prices is that final grain of sand. When it drops, it hits the others, it dislodges them, breaks them free, and as they fall they tumble and gather more grains – more resentments, more complaints, more grievances – until a small disturbance becomes a full-blown avalanche. By the time the avalanche is under way, that original grain of sand – the food prices – may be lost and forgotten. Other grains of sand, buried deeper and for longer, may come to the foreground. In a riot or revolution, it may be these long-lasting grievances that we notice, but they were not what triggered the cascade and ignited the protests.


But in 2010, while Bar-Yam and his team were building their model, something strange was happening. The price of food was escalating rapidly just as it had done in 2008. Bar-Yam was alarmed. The Financial Crisis had precipitated a global recession, unemployment was soaring and governments were broke. The money wasn’t there to absorb the costs of rising prices. The pain would be magnified. ‘In December of 2010 we sent a report to the US government warning that high food prices could lead to social unrest and political instability,’ Bar-Yam says. ‘And that was four days before Mohamed Bouazizi started things in Tunisia.’


‘Corruption in Tunisia is getting worse,’ the US Embassy in Tunis reported to Washington in a leaked diplomatic cable. A Tunisian blog had found it among the WikiLeaks trove, just three weeks before Yaneer Bar-Yam submitted his report. ‘Whether it’s cash, services, land, property, or yes, even your yacht, President Ben Ali’s family is rumoured to covet it and reportedly gets what it wants,’ the cable continued. The corruption is ‘keeping domestic investment rates low and unemployment high’. Another cable revealed just what this corruption looked like. It described a dinner the US Ambassador attended with Sakher El Materi, Ben Ali’s brother-in-law:


The dinner included perhaps a dozen dishes, including fish, steak, turkey, octopus, fish couscous and much more. The quantity was sufficient for a very large number of guests. Before dinner a wide array of small dishes were served, along with three different juices (including Kiwi juice, not normally available here). After dinner, he served ice cream and frozen yoghurt he brought in by plane from Saint Tropez, along with blueberries and raspberries and fresh fruit and chocolate cake … El Materi has a large tiger (‘Pasha’) on his compound, living in a cage. He acquired it when it was a few weeks old. The tiger consumes four chickens a day.


These cables lit up Tunisia’s burgeoning blogosphere just as food prices were skyrocketing. Youth unemployment was already over 30 per cent. More and more people were going hungry. The country was teetering on the edge of chaos. Then, three weeks later, Mohamed Bouazizi set himself on fire.


Protests erupted all over the country. Waving baguettes in the air, people chanted, ‘Water and bread, yes! Ben Ali, no!’ The police responded with live ammunition and, on 8 January 2011, shot and killed thirty protestors. Outraged, even more took to the streets. Ben Ali changed tactics. He announced new subsidies for bread, milk and sugar. But it was too little, too late; the avalanche had begun. ‘We don’t want bread or anything else, we just want him to leave,’ the protestors chanted, ‘after that we will eat whatever we have to.’ A viral Facebook post showed the body of a dead protestor with the caption, ‘Too bad he won’t be able to enjoy the new low prices.’ The food-price spike had been the trigger, but it was no longer the cause. It was the final grain of sand that dislodged all the grievances that had built up year after year. Decades of corruption, surveillance, torture and religious persecution were now out in the open. What was first called the thwart el-Khobz (‘Bread Revolution’) became the all-encompassing ‘Jasmine Revolution’. On 14 January Ben Ali fled the country. The dictatorship collapsed.


The grains continued to tumble. The global food-price spike was pushing the entire Middle East – which imports much of its grain – to the edge of chaos. Another self-immolation, this time in Egypt. The owner of a Cairo restaurant set himself on fire because he didn’t qualify for the government-subsidised bread. A week later, 15,000 protestors filled Tahir Square singing, ‘Bread, freedom and dignity’. In Jordan, the ‘day of rage’ saw protestors display bread on their placards as they chanted, ‘Bread is not only for the rich. Bread is a red line. Beware of our starvation and fury.’ King Abdullah announced a $125 million package to reduce prices and boost salaries, but the protestors – demanding ‘bread and freedom’ – now wanted more. Yemenis took to the streets with signs saying: ‘Our stomachs ache. There is no bread.’ Their government tried to appease them with food subsidies, but the protests continued. In Syria, protestors brandished bread above their heads and, when Assad announced his own food subsidies, ignored him, as the crowds had done elsewhere. Even Kuwaitis, who had never struggled to afford bread, staged protests demanding an end to corruption. The tension that had been building in Middle Eastern dictatorships was finally released. The food-price spike had pushed them over the edge of chaos.


Seeing the Arab Spring this way was a revelation. It showed how something simple – food prices – could be the engine of chaos across an entire region. It explained why the revolutions all took place within the same few months, why so many civil wars raged, and why so many people were forced to flee their homes. It’s why there was an unprecedented migrant surge, a surge that overwhelmed The Feed and fed the populist-media-algorithm outrage machine. On the one hand, it was a feverishly complex story stretching from Tunis and Damascus to Lesvos and Berlin, encompassing dozens of countries, hundreds of militias and tens of millions of migrants. But on the other hand, it was simple – a chain of events set into motion by a single number: the price of food.


Bar-Yam and his colleagues built a model of the phase transition from social order to chaos. They mapped out the twin eruptions of 2008 and 2010–11 and found there was indeed a boiling point. They used the UN’s Food Price Index, a monthly average of the price of food commodities, such as wheat, rice, corn and maize, trading on the international markets. ‘We found that a Food Price Index value of about 210,’ where prices were more than double what they were in the early 2000s, was the ‘tipping point, above which food-price increases appear to cause social unrest around the world’. Just as 100 degrees Celsius is the boiling point for water, 210 on the Food Price Index ‘is the boiling point for societies’. Bar-Yam says, ‘It’s when riots are triggered.’


The Tunisian dictator Ben Ali should have known better. His path to power was paved by the food riots that struck his predecessor, Habib Bourguiba. In 1984 Bourguiba raised the price of bread by slashing state subsidies. Riots erupted. The police killed 150 protestors. Bourguiba hastily restored the subsidies and the unrest came to an end, but his regime had suffered a critical blow. The ambitious government minister Ben Ali seized on Bourguiba’s weakness and came to power in a coup d’état three years later.



[image: image]



Bread isn’t just bread. It is the cornerstone of the social contract between the rulers and the ruled across the Middle East. When the colonial empires collapsed, the revolutionary leaders promised a new kind of ‘Arab socialism’ or ‘Arab nationalism’ that would provide economic security for all. Subsidies ensured that food was cheap, and job guarantees meant people could always afford it. This social contract was part of an authoritarian bargain, whereby security was traded for freedom and people enjoyed the ‘democracy of bread’ rather than the ‘democracy of the vote’.


But bread is also bread. It’s the source of 35 per cent of daily caloric intake for people living in the Middle East and North Africa. This bread is made by acquiring wheat from the global supply chain. The region imports more wheat than any other, with Egypt the world’s largest importer. The price of these imports is set by the international commodity exchanges in Chicago, Atlanta and London. Even with the government subsidies, people in Egypt, Tunisia, Syria, Algeria and Morocco spend between 35 and 55 per cent of their income on food. They’re living on the edge: small price rises bring poverty and hunger.


This combination of symbol and sustenance is what makes rising food prices so combustible. Bourguiba’s troubles in 1984 were not unique. From the late 1970s through to the mid-1980s, the International Monetary Fund (IMF) forced Middle Eastern countries to slash food subsidies in exchange for much-needed debt relief. A wave of riots rocked Egypt, Algeria, Turkey, Morocco and Jordan. Thousands were killed in clashes with police. The Sudanese government was overthrown. The incum­bent dictators got the message and rolled back the IMF-mandated cuts as far as they could. But government food subsidies had shrunk nevertheless, and would continue to shrink over the decades to come.


By 2010, unemployment was soaring and the food-subsidy system was corrupt and badly administered. Bakers in Cairo were reselling flour on the black market for five times the official subsidised price. When prices rose and riots broke out, dictator after dictator tried to reinstate and upgrade the social contract by announcing new subsidies and government jobs. Only those regimes that offered the most generous packages survived, and this generosity was dependent upon another commodity: oil.


[image: image]


The most lavish packages were offered by the oil juggernauts Kuwait and Saudi Arabia. Kuwaitis got free food for thirteen months and a cheque for $3,600. Saudi Arabia offered tens of thousands of jobs, half a million houses and generous unemployment benefits. Both regimes survived without political concessions. The oil-poor nations – Tunisia, Yemen and Egypt – were unable to roll back the revolutionary tide with a financial tide of their own. All three regimes were overthrown. Syria, with only marginally more oil, could have suffered their fate had it not been for the swift support from Iran and Russia in the early months of 2011. Libya, with abundant oil, appears to be the outlier. Gaddafi was able to use his oil wealth to fund a private mercenary army after the official military abandoned him. He would have been successful in crushing the revolution if it were not for NATO’s bombing campaign against his forces. In Yemen, it would likewise be foreign interventions that created the civil war in 2014.


These dictators were monsters. They oversaw vast police states that employed systematic torture and rape. They enriched themselves through orgies of corruption as millions struggled to afford to eat. They squashed any form of free expression – religious or secular – as a threat to their own cult of personality. Yet their grip on power was brittle. It depended on forces that were often outside of their control. It depended on the price of food set in the commodity exchanges many thousands of miles away, and whether they had oil revenues to offset any rise in prices. This was the international maze, the structure of opportunity and constraint, the social source of their political power. In 2010 and 2011, the maze changed shape. The walls that had protected the monsters crumbled. Some fled, some were killed, and some managed to cling on to power.


This change in the architecture of the maze didn’t just kill monsters, it also unleashed new ones. These new monsters took many forms. Some were formed in the image of the old regime. Egypt saw the return of the military dictatorship. Tunisia slid into an illiberal democracy with the former head of the police state as president. The civil wars in Libya, Syria and Yemen brought a world of horrors: cities reduced to rubble, hundreds of thousands of dead, over 10 million forced from their homes, and tens of millions pushed into extreme poverty and starvation. At the heart of this Inferno would be perhaps the greatest modern monster of all: ISIS. Once caged in Iraq, they were now free to grow in Libya and Syria.


As images of these horrors dominate The Feed it is easy to forget where it all began. The populist explosion, the global refugee crisis, the civil wars, the Arab Spring are presented as disconnected events. Each is a discrete tragedy the size of a headline. Their simultaneous appearance, however, is no coincidence. They all tumble together in one avalanche. An avalanche that started with something simple and singular: prices.


There was something about this story that still didn’t quite make sense to me. The notion that the second decade of the twenty-first century would be plunged into chaos through a global eruption of bread riots was bizarre. I thought bread riots were ancient history. I had seen multiple actresses in extravagant royal garb utter Marie Antoinette’s famous quip ‘Let them eat cake’ when told that the peasants were starving because they had no bread. Were we really living in a global remake of this period drama?
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