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When we try to pick out anything by itself, we find it hitched to everything else in the Universe.

—John Muir








CHAPTER 1 [image: ] INTRODUCTION


If you could rewind your life to the very beginning and then press play, would everything turn out the same?

On October 30, 1926, Mr. and Mrs. H. L. Stimson stepped off a steam train in Kyoto, Japan, and checked into room number 56 at the nearby Miyako Hotel. Once settled, they strolled through the former imperial capital, soaking up the city’s autumnal explosion of color, as the Japanese maples turned crimson and the ginkgo trees burst into a golden shade of yellow, their trunks rising above a bed of lush green moss. They visited Kyoto’s pristine gardens, tucked into the mudstone hills that frame the city. They marveled at its historic temples, the rich heritage of a bygone shogunate embedded in each timber. Six days later, Mr. and Mrs. Stimson packed up, paid their bill, and left.

But this was no ordinary tourist visit. The Stimson name in the ledger at the Miyako Hotel would become a historical record, a relic marking a chain of events in which one man played God, sparing one hundred thousand lives while condemning a similar number to death elsewhere. It was, perhaps, the most consequential sightseeing trip in human history.

Nineteen years later, far from the Japanese maples, in the sagebrush-dotted hills of New Mexico, an unlikely group of physicists and generals gathered at a top-secret location code-named Site Y. It was May 10, 1945, three days after the Nazis had surrendered. The focus now shifted to the Pacific, where a bloody war of attrition seemed to have no end in sight. However, in this remote outpost of New Mexico, the scientists and soldiers saw a potential savior: a new weapon of unimaginable destruction that they called the Gadget.

No successful test had yet been carried out to demonstrate the weapon’s full potential, but everyone at Site Y sensed they were getting close. In preparation, thirteen men were asked to join the Target Committee, an elite group that would decide how to introduce the Gadget to the world. Which city should be destroyed? They agreed targeting Tokyo wasn’t a good idea, as heavy bombing had already devastated the new capital. After weighing up the alternatives, they agreed on a target. The first bomb would be dropped on Kyoto.

Kyoto was home to new wartime factories, including one that could churn out four hundred aircraft engines per month. Furthermore, leveling a former capital would deal a crushing blow to Japan’s morale. The Target Committee also noted a small, but perhaps crucial, point: Kyoto was an intellectual hub with an educated population, home to the prestigious Kyoto University. Those who survived would, the committee supposed, recognize that this weapon represented a new era in human history—and that the war had already been lost. The Target Committee agreed: Kyoto must be destroyed.

The committee also agreed on three backup targets: Hiroshima, Yokohama, and Kokura. The target list was sent to President Truman. All they needed to do was wait for the bomb to be ready.

The Atomic Age dawned on July 16, 1945, with a successful test explosion in the vast emptiness of rural New Mexico. The Target Committee’s decisions were no longer theoretical. Military strategists consulted detailed maps of Kyoto and decided on ground zero for the explosion: the city’s railway yards. The intended blast site was only half a mile away from the Miyako Hotel, where Mr. and Mrs. H. L. Stimson had stayed two decades earlier.

On August 6, 1945, the bomb code-named Little Boy fell from the sky not on Kyoto, but on Hiroshima, dropped from the Enola Gay. As many as 140,000 people were killed, most of them civilians. Three days later, on August 9, Bockscar dropped Fat Man on Nagasaki, adding roughly 80,000 casualties to the horrifying death toll.

But why was Kyoto spared? And why was Nagasaki—a city that hadn’t even been considered a top-tier bombing target—destroyed? Remarkably, the lives of roughly two hundred thousand people teetered between life and death because of a tourist couple and a cloud.

By 1945, Mr. H. (Henry) L. Stimson had become America’s secretary of war, the top civilian overseeing wartime operations. As a man without a uniform, Stimson felt it was his job to develop strategic goals, not to micromanage generals on how best to achieve them. But that all changed when the Target Committee picked Kyoto for destruction.

Stimson sprang into action. In a meeting with the head of the Manhattan Project, Stimson put his foot down: “I don’t want Kyoto bombed.” In a discussion with the commander of the U.S. armed forces, Stimson insisted that there was “one city that they must not bomb without my permission and that was Kyoto.” Yet, despite his insistence, Kyoto kept reappearing on the targeting list. It ticked all the boxes, the generals insisted. It needed to be bombed. Why, they wondered, was Stimson hell-bent on protecting a nerve center of the Japanese war machine?

The generals didn’t know about the Miyako Hotel, the majestic Japanese maples, or the golden ginkgo trees.

Stimson, unwavering, went straight to the top. He met with President Truman twice in late July 1945, each time outlining his vehement opposition to destroying Kyoto. Truman finally relented. Kyoto was taken out of consideration. The final targeting list contained four cities: Hiroshima, Kokura, Niigata, and a late addition, Nagasaki. Stimson had saved what the generals called his “pet city.” The first bomb was dropped on Hiroshima instead.

The second bomb was to be dropped on the city of Kokura. But as the B-29 bomber approached the city, cloud cover made it difficult to see the ground below. The clouds were unexpected. A team of army meteorologists had predicted clear skies. The pilot circled, hoping the clouds would clear. When they didn’t, the crew decided to attack a secondary target rather than risking a botched drop. As they approached Nagasaki, that city was also obscured by cloud cover. With fuel running low, they made one last pass, and the clouds parted at the last possible minute. The bomb fell at 11:02 a.m. on August 9, 1945. Nagasaki’s civilians were doubly unlucky: the city was a last-minute addition to the backup targeting list, and it was leveled because of a fleeting window of poor weather over another city. If the bomber had taken off a few minutes earlier or a few minutes later, countless residents of Kokura might have been incinerated instead. To this day, the Japanese refer to “Kokura’s luck” whenever someone unknowingly escapes from disaster.



Clouds spared one city, while one couple’s vacation decades earlier saved another. The story of Kyoto and Kokura poses an immediate challenge to our convenient, simplified assumptions of cause and effect following a rational, ordered progression. We like to imagine that we can understand, predict, and control the world. We want a rational explanation to make sense of the chaos of life. The world isn’t supposed to be a place where hundreds of thousands of people live or die from decades-old nostalgia for one couple’s pleasant vacation, or because clouds flitted across the sky at just the right moment.

Children incessantly ask the most important question there is: “Why?” And from a very young age, I, like you, learned that causes and effects follow straightforward patterns—from X to Y. It’s a useful, stripped-down version of reality with precisely one cause and one effect. It helps us navigate a more complex world, distilling everything that happens into clear-cut relationships that we can understand, then tame. Touching a hot stove causes pain. Smoking causes cancer. Clouds cause rain.

But in Japan, many decades ago, clouds were the immediate cause of something other than rain: mass death in one city rather than another. More peculiar still, that mass death can only be explained through the combination of a near-infinite array of arbitrary factors that had to connect together in just the right way to lead to the mushroom clouds over Hiroshima and Nagasaki: the rise of Emperor Hirohito, Einstein being born rather than somebody else, uranium being forged by geological forces millions of years earlier, countless soldiers on foreign battlefields, brilliant scientists, the Battle of Midway, on and on, until finally the devastation hinged on one pivotal vacation and one pivotal cloud. If anything about the countless preceding factors had been slightly changed, everything could have been different.

Whenever we revisit the dog-eared pages within our personal histories, we’ve all experienced Kokura’s luck (though, hopefully, on a less consequential scale). When we consider the what-if moments, it’s obvious that arbitrary, tiny changes and seemingly random, happenstance events can divert our career paths, rearrange our relationships, and transform how we see the world. To explain how we came to be who we are, we recognize pivot points that so often were out of our control. But what we ignore are the invisible pivots, the moments that we will never realize were consequential, the near misses and near hits that are unknown to us because we have never seen, and will never see, our alternative possible lives. We can’t know what matters most because we can’t see how it might have been.

If hundreds of thousands of people could live or die based on one couple’s vacation choice decades earlier, which seemingly trivial choices or accidents could end up drastically changing the course of your life, even far into the future? Could being late to a meeting or missing an exit off the highway not just change your life, but alter the course of history? And if that happened, would you even realize it? Or would you remain blind to the radically different possible world you unknowingly left behind?

There’s a strange disconnect in how we think about the past compared to our present. When we imagine being able to travel back in time, the warning is the same: make sure you don’t touch anything. A microscopic change to the past could fundamentally alter the world. You could even accidentally delete yourself from the future. But when it comes to the present, we never think like that. Nobody tiptoes around with extreme care to make sure not to squish the wrong bug. Few panic about an irrevocably changed future after missing the bus. Instead, we imagine the little stuff doesn’t matter much because everything just gets washed out in the end. But if every detail of the past created our present, then every moment of our present is creating our future, too.

In 1941, four years before the atomic bombs were dropped, the Argentine author Jorge Luis Borges wrote a short story titled “The Garden of Forking Paths.” The central metaphor of the story is that humans are wandering through a garden in which the paths available to us are constantly shifting. We can survey the future and see infinite possible worlds, but in any given moment we must nonetheless decide where to take our next step. When we do, the possible paths before us change, forking endlessly, opening up new possible futures and closing others down. Every step is important.

But the most astonishing revelation is that our paths are not determined solely by us. Instead, the garden we live in has grown and been tended by everything and everyone that came before us. The paths open to us are the offshoots of past histories, paved by the past steps others have taken. More disorienting still, it is not just our steps that matter because the paths through our garden are also being constantly moved by the decisions of living people that we will neither see nor meet. In the image Borges paints for us, the paths we decide between are relentlessly redirected, our trajectories diverted, by the peculiar details of other lives we never notice, those hidden Kyoto and Kokura moments that determine the contours of our existence.

Yet, when we try to explain the world—to explain who we are, how we got here, and why the world works the way it does—we ignore the flukes. The squished bugs, the missed buses, all of it we dismiss as meaningless. We willfully ignore a bewildering truth: but for a few small changes, our lives and our societies could be profoundly different. Instead, we return again and again to the stripped-down, storybook version of reality, as we seek new knowledge of straightforward causes and effects. X causes Y, and X is always a major factor, never a minor or random or accidental tweak. Everything can be measured, plotted onto a graph, and controlled with just the right intervention or “nudge.” We are seduced by pundits and data analysts, soothsayers who are often wrong, but rarely uncertain. When given the choice between complex uncertainty and comforting—but wrong—certainty, we too often choose comfort. Perhaps the world isn’t so simple. Can we ever understand a world so altered by apparent flukes?



On June 15, 1905, Clara Magdalen Jansen killed all four of her children, Mary Claire, Frederick, John, and Theodore, in a little farmhouse in Jamestown, Wisconsin. She cleaned their bodies up, tucked them into bed, then took her own life. Her husband, Paul, came home from work to find his entire family under the covers of their little beds, dead, in what must have been one of the most horrific and traumatic experiences a human being can suffer.

There is a concept in philosophy known as amor fati, or love of one’s fate. We must accept that our lives are the culmination of everything that came before us. You may not know the names of all eight of your great-grandparents off the top of your head, but when you look in the mirror, you are looking at generational composites of their eyes, their noses, their lips, an altered but recognizable etching from a forgotten past. When we meet someone new, we can be certain of one fact: none of their direct ancestors died before having children. It’s a cliché, but true, to say that you wouldn’t exist if your parents had not met in just the same, exact way. Even if the timing had been slightly different, a different person would have been born.

But that’s also true for your grandparents, and your great-grandparents, and your great-great-grandparents, stretching back millennia. Your life depends on the courting of countless people in the Middle Ages, the survival of your distant Ice Age ancestors against the stalking whims of a saber-toothed tiger, and, if you go back even further, the mating preferences of chimpanzees more than 6 million years ago. Trace the human lineage back hundreds of millions of years and all our fates hinge on a single wormlike creature that, thankfully for us, avoided being squished. If those precise chains of creatures and couples hadn’t survived, lived, and loved just the way that they did, other people might exist, but you wouldn’t. We are the surviving barbs of a chain-link past, and if that past had been even marginally different, we would not be here.

The Paul who came home to that little farmhouse in Wisconsin was my great-grandfather, Paul F. Klaas. My middle name is Paul, a family name enshrined by him. I’m not related to his first wife, Clara, because she tragically severed her branch of the family tree just over a century ago. Paul got remarried, to my great-grandmother.

When I was twenty years old, my dad sat me down, showed me a 1905 newspaper clipping with the headline “Terrible Act of Insane Woman,” and revealed the most disturbing chapter in our family’s modern history. He showed me a photo of that Klaas family gravestone in Wisconsin, all the little kids on one side, Clara on the other, their deaths listed on the same date. It shocked me. But what shocked me even more was the realization that if Clara hadn’t killed herself and murdered her children, I wouldn’t exist. My life was only made possible by a gruesome mass murder. Those four innocent children died, and now I am alive, and you are reading my thoughts. Amor fati means accepting that truth, even embracing it, recognizing that we are the offshoots of a sometimes wonderful, sometimes deeply flawed past, and that the triumphs and the tragedies of the lives that came before us are the reason we’re here. We owe our existences to kindness and cruelty, good and evil, love and hate. It can’t be otherwise because, if it were, we would not be us.

“We are going to die, and that makes us the lucky ones,” Richard Dawkins once observed. “Most people are never going to die because they are never going to be born. The potential people who could have been here in my place but who will in fact never see the light of day outnumber the sand grains of Arabia.” These are the limitless possible futures, full of possible people, that Dawkins called “unborn ghosts.” Their ranks are infinite; we are finite. With the tiniest adjustments, different people would be born, leading different lives, in a different world. Our existence is bewilderingly fragile, built upon the shakiest of foundations.

Why do we pretend otherwise? These basic truths about the fragility of our existence defy our most deeply held intuitions about how the world works. We instinctively believe that big events have big, straightforward causes, not small, accidental ones. As a social scientist, that’s what I was taught to search for: the X that causes Y. Then, several years ago, I traveled to Zambia, in southern Africa, to study why a coup d’état attempt had failed. Was it because the political system was sufficiently stable? Or, perhaps, because of a lack of popular support for the putsch? I set off to discover the real reason.

The Zambian coup plot had been simple, but clever: the ringleader sent troops to kidnap the army commander. The plan was to force that general, at gunpoint, to announce the coup on the radio. With orders seemingly coming from the military brass, the plotters hoped the rest of the soldiers in the barracks would join the coup, and the government would collapse.

But when I interviewed soldiers who participated in the kidnapping attempt, everything I had been taught in tidy models of reality fell apart. As the soldiers ran into the house, the army commander leaped up from his bed, ran out the back door, and began climbing up the back of his compound’s wall. One of the men I interviewed told me that he reached up to capture the general, grabbing his pant leg between his fingers. The army commander pulled himself up. The soldier tried to pull him down. As if in a slow-motion film, the fabric of the general’s pant leg slipped through the soldier’s fingertips, allowing the commander to clamber over the wall and escape. In a split second, the coup plot failed. If the soldier had been a millisecond quicker, his grip a tiny bit stronger, the regime would likely have collapsed. Democracy survived, quite literally, by a thread.

In his 1922 play, Back to Methuselah, George Bernard Shaw writes, “Some men see things as they are and ask, ‘Why?’ I dream things that never were and ask, ‘Why not?’ ” How are we to make sense of a world in which our existence is predicated on a near-infinite number of past events that might have turned out differently? How are we to understand ourselves or our societies when one person’s life is contingent on other people’s deaths, as mine is, or where democracy survives by the thread of a pant leg? We can imagine alternate worlds as we contemplate a universe of infinite possibility. But we only have one world to observe, so we can’t know what would’ve happened if small changes were made to the past. What if the Stimsons had missed their train to Kyoto in 1926 and had vacationed in Osaka instead? What if the bomber targeting Kokura had taken off a few minutes later and the clouds had parted? What if my great-grandfather had come home early on that tragic day? The world would be different. But how?

I am a (disillusioned) social scientist. Disillusioned because I’ve long had a nagging feeling that the world doesn’t work the way that we pretend it does. The more I grappled with the complexity of reality, the more I suspected that we have all been living a comforting lie, from the stories we tell about ourselves to the myths we use to explain history and social change. I began to wonder whether the history of humanity is just an endless, but futile, struggle to impose order, certainty, and rationality onto a world defined by disorder, chance, and chaos. But I also began to flirt with an alluring thought: that we could find new meaning in that chaos, learning to celebrate a messy, uncertain reality, by accepting that we, and everything around us, are all just flukes, spit out by a universe that can’t be tamed.

Such intellectual heresy ran against everything I had been taught, from Sunday school to grad school. Everything happens for a reason; you just need to find out what it is. If you want to understand social change, just read more history books and social science papers. To learn the story of our species and how we came to be us, dive into some biology and familiarize yourself with Darwin. To grapple with the unknowable mysteries of life, spend time with the titans of philosophy, or if you’re a believer, turn to religion. And if you want to understand the intricate mechanisms of the universe, learn physics.

But what if such enduring human mysteries are all part of the same big question?

Specifically, it’s the biggest puzzle humanity must grapple with: Why do things happen? The more I read, year after year, the more I realized that there are no ready-made solutions to that enormous puzzle just waiting to be plucked from political science theories, philosophy tomes, economic equations, evolutionary biology studies, geology research, anthropology articles, physics proofs, psychology experiments, or neuroscience lectures. Instead, I began to recognize that each of these disparate realms of human knowledge offers a piece that, when combined, can help us get closer to solving this bewildering puzzle. The challenge of this book is to try to join many of those pieces together, to yield a new, coherent picture that reframes our sense of who we are and how our world works.

When enough puzzle pieces snap together, a fresh image emerges. As we see it come into focus, there’s hope that we can replace the comforting lies we tell ourselves with something that approaches a more accurate truth, even if it means that we must flip our entire, deeply ingrained worldview on its head. A fair warning: some of you may find that flip disorienting. But we already live in disorienting times—of conspiratorial politics and pandemics, economic shocks, climate change, and fresh society-bending magic, produced by the wizardry of artificial intelligence. In a world of rapid change, many of us feel lost in a sea of uncertainty. But when lost at sea, clinging to comforting lies will only help us sink. The best life raft may just be the truth.

We live in a more interesting and complex world than we are led to believe. If we gaze a little closer, then the storybook reality of neat, tidy connections might just give way to a reality defined much more by chance and chaos, an arbitrarily intertwined world in which every moment, no matter how small, can count.

In the coming pages, I aim to dispel some of the more damaging myths we pretend are true while exploring three facets of the human experience that can help us understand ourselves: how our species came to be the way it is and why that matters to us; how our own entangled lives are diverted endlessly by arbitrary and accidental events beyond our control; and why we too often misunderstand the dynamics of modern society. As I’ll demonstrate, even the tiniest flukes can matter. As the late philosopher Hannah Arendt once put it, “The smallest act in the most limited circumstances bears the seed of boundlessness, because one deed, and sometimes one word, suffices to change every constellation.”



Some of you may already be objecting to these bold claims and lofty quotes. If the storybook version of reality is a lie, and chance and chaos drive change more than we imagine, then why is there so much apparent order in our lives, in history, and in the universe? It’s true: many facets of our lives are stable, dictated by regularities and comforting routine. Perhaps I’m overstating the case, and but for a few strange stories such as the one from Kyoto, most random encounters and happenstance events are merely inconsequential curiosities that don’t matter.

For decades, the field of evolutionary biology has been divided by these two contrasting ways of viewing the world. One camp sees life as following a constrained, stable trajectory. Another isn’t so sure, pointing to a perpetually branching tree of life, eternally diverted by chance and chaos. To frame this debate, biologists pose the question using opposing terms: Is the world contingent or convergent? The central question is whether evolution proceeds in predictable ways, regardless of freak events and random fluctuations, or if those contingencies can lead evolution down diverging paths. As we’ll see, those terms don’t just help us understand Darwinian theory and the beaks of finches in the Galápagos. They also provide a useful way of understanding why our own lives—and our societies—take unexpected turns.

Imagine our lives are like a film and you could rewind back to yesterday. Then, when you reach the start of your day, you change one small detail, such as whether you stopped to have coffee before you rushed out the door. If your day stayed mostly the same whether or not you paused to have your coffee, then that would be a convergent event. The details didn’t matter much. What happened was bound to happen regardless. The train of your life left the station a few minutes later but followed the same track. However, if you stopped to have coffee and everything about your future life unfolded differently, then that would be a contingent event because so much hinged on one small detail.

The natural world seems to seesaw between contingency and convergence. Sixty-six million years ago, an asteroid nine miles wide struck Earth with the force of 10 billion Hiroshima bombs. It crashed into gypsum-rich rock beneath the shallow sea of the Yucatán Peninsula. When the asteroid hit the gypsum, the explosion unleashed huge clouds of poisonous sulfur into the atmosphere. Vast amounts of pulverized rock were also thrown up into the atmosphere, creating intense friction that culminated in an “infrared pulse.” The surface of the planet surged by 500°F, cooking dinosaurs at the same temperature as a broiled chicken.

The heat was so great after the impact that the survivors mostly fit into one of two groups: those who could burrow underground, or those that lived in the seas. When we look at animals alive today, from jungles to deserts, or, indeed, when we look in the mirror, we’re seeing the offshoots of these asteroid survivors, an arbitrary branch of life largely descended from resourceful diggers.

Change one detail, and we can imagine a completely different world. If the asteroid had hit a moment earlier or later, it would have hit deep ocean instead of shallow seas, releasing far less toxic gas, and killing many fewer species. If the asteroid had been delayed by just one minute, it might have missed Earth entirely. Even more mind-boggling, Harvard astrophysicist Lisa Randall has proposed that the asteroid came from oscillations in the sun’s orbit as it passes through dark matter. Those small gravitational disturbances, she argues, flung the asteroid from the distant Oort cloud toward our planet. But for one small vibration in an unfathomably distant reach of deep space, dinosaurs might have survived—and humans might never have existed. That’s contingency.

Now, consider our eyes instead. We’ve evolved extraordinarily complex, specialized rod and cone cells in our retinas that allow us to sense light, which our brains can process and translate into vivid images of the world. Those abilities are crucial to our survival. But for most of Earth’s history, animals didn’t have eyes. That was, until a random mutation accidentally created a clump of light-sensitive cells. Those fortunate creatures could tell when they were in brighter or darker spaces, which helped them survive. Over time, this survival advantage was reinforced through evolution by natural selection. Eventually, we ended up with sophisticated eyes, derived from a mutation to a snippet of DNA called the PAX6 gene. At first glance, that random PAX6 mutation seems like another contingent event: our distant ancestors got lucky. Millions of years later, we can watch Netflix.

But when researchers began sequencing the genomes of creatures that are astonishingly different from us, such as squid and octopus, they discovered something remarkable. Octopus and squid eyes are extremely similar to our eyes. It turns out that octopus and squid eyes emerged independently from a separate but similar mutation of the PAX6 gene. Lightning struck twice in the same gene. Our evolutionary track and the evolutionary track of octopuses and squid diverged roughly 600 million years ago, but we ended up with more or less the same kind of eye. The implication isn’t that both humans and squids both beat the odds and won the species lottery. Rather, the lesson is that nature sometimes converges toward the same effective solution when presented with the same problem—because only so many solutions will work. That’s a crucial insight because it suggests that the bumps produced by small, seemingly chance events sometimes get smoothed out in the end. If octopus eyes and human eyes end up mostly doing the same thing, maybe tiny changes don’t matter so much. Contingency might change how the discovery happens, but the outcome is similar. It’s as though hitting the snooze button in the morning might delay your journey, but not change your life path. You get to the same destination no matter what. That’s convergence.

Convergence is the “everything happens for a reason” school of evolutionary biology. Contingency is the “stuff happens” theory.

These frameworks are useful for understanding ourselves. If our lives are driven by contingencies, then small fluctuations play a huge role in everything from our career trajectories to whom we marry and the children we have. But if convergence rules, then apparently random or chance events are more likely to be mere curiosities that don’t radically change our lives. We could ignore the flukes.

For centuries, the dominant worldview in science and society has been defined by an unshakable faith in convergence. Newton’s laws weren’t supposed to be broken. Adam Smith wrote of an “invisible hand” that guides our behavior. Biologists initially resisted Charles Darwin’s theories because they put too much emphasis on random chance and too little emphasis on elegant order. Uncertainty has long been shunned, shoved aside by rational-choice theories and clockwork models. Small variations are dismissed as “noise” that should be ignored, so we can focus on the real “signal.” Even our famous quotes are infused with the neat logic of convergence. “The arc of the moral universe is long, but it bends toward justice.” What it doesn’t ever do, we are told, is bend at random.

Several decades ago, a heretic of evolutionary theory named Motoo Kimura challenged that conventional wisdom, insisting that small, arbitrary, and random fluctuations matter more than we think. As a child growing up in the 1920s, Kimura didn’t seem destined for a life of academic study. He loathed going to school because he was taught in a system in which conformity and deference to accepted knowledge was required. Students who experimented with new ideas were disciplined. Knowledge meant order and certainty, transmitted down from authority. Kimura was naturally curious, but his school was no place for an inquisitive mind. Finally, in 1937, one teacher encouraged Kimura’s curiosity. Kimura discovered a hidden academic passion: botany. He vowed to devote his life to learning the secrets of plants.

Then, in 1939, Kimura and his entire family were sickened by food poisoning. His brother died. Kimura was stuck at home, recovering. Unable to study plants, he began to read about mathematics, inheritance, and chromosomes. His obsession with plants morphed into an obsession with understanding how change can be scripted into our genes. Kimura’s career trajectory—and later the field of evolutionary biology—pivoted on a rotten meal.

As a budding evolutionary theorist, Kimura pored over the molecular building blocks of life. The closer he looked, the more he began to suspect that genetic mutations occurred without much rhyme or reason. Many were neither helpful nor harmful. Instead, he discovered that they were often random and meaningless, neutral changes. Whenever a mutation occurred, Kimura’s predecessors searched for an explanation, a reason, something that made sense. Kimura just shrugged. Some things happen without reasons. Some things just are.

Kimura’s discoveries reshaped the field of evolutionary biology, bringing fresh insights that have influenced several generations of scholars. But his ideas are broader than that. Kimura’s thinking, as we will see, can help us better understand the complexity of our world and the flukes within it. Perhaps not everything happens for a reason. And maybe, in an intertwined world, the smallest changes can produce the biggest effects.

Kimura was also a living, breathing illustration of his own ideas, a walking advertisement for how arbitrary, interconnected changes can create contingency. In 1944, Kimura had set off for university, hoping to avoid being conscripted into Japanese military service. In August 1945, he was a student at Kyoto University. If Mr. and Mrs. H. L. Stimson had missed their train in 1926 and vacationed in Osaka instead, Motoo Kimura and his ideas would likely have been obliterated in a blinding flash of atomic light.






CHAPTER 2 [image: ] CHANGING ANYTHING CHANGES EVERYTHING


The delusion of individualism in an entangled existence

Few have had quite so dramatic an escape as Motoo Kimura narrowly avoiding death by atomic bomb. But everyone can pinpoint a moment that, in hindsight, was a fluke that changed his or her life. Perhaps it was a more traditional pivot, such as a chance encounter with your future spouse, or taking a class in high school that diverted your career plans to a new passion. Or maybe it was a near miss, such as a swerve of the steering wheel that kept you alive, or having a generous offer rejected on a house or an apartment only to find something far better that you now call home. These moments stand out because they’re obviously consequential. We contemplate what could have been. It’s clear there was an alternative path. But for one small change, spouses never meet, passions remain undiscovered, near misses become fatal hits.

But these seem to be the outliers, the moments we marvel at precisely because they are so rare and unusual. We feel as though we construct our lives not with chance, but with the building blocks of large, hopefully wise, choices—choices that we feel we, alone, control. We may seek advice for which path to choose, but we would not seek advice for that which we can’t control. (Nobody buys a self-help book for how to avoid extinction from the next cataclysmic asteroid impact.) When we make big, life-altering decisions, it’s obvious to us that we’re changing our trajectories. Picking the right college. Working hard at our first job to set our career on the right track. Choosing the right person for a shared life. Focus on getting the big things right, we’re told, and everything will be all right. Watch just about any inspirational TED Talk or read just about any self-help book, and you will be told that you, alone, are the solution that you seek. Those messages are popular because most of us view our lives through an individualist prism. Our life stories are not crowdsourced. Our major decisions define our path, which means we control our path. To understand that path, worship at the Altar of Me.

Every so often, though, we see a fleeting, perplexing glimpse of our path colliding with someone else’s in a way that seems out of our control. We call those moments luck, or coincidence, or fate. But we classify them as aberrations. When the world functions “normally,” life seems to have a predictable, well-ordered regularity, a regularity that we convince ourselves we can mostly direct, masters of our own destinies. Then, whenever we’re confronted by strange coincidences or chance diversions that seem to challenge that confident certainty, we shrug at the brief respite from normality and move on, preparing ourselves to make the next big call that shapes our future. It’s a style of thinking so ubiquitous and commonplace that it’s uncontested. That’s just how the world works.

There’s just one problem: it’s a lie. It’s the lie that defines our times. We might call it the delusion of individualism. We cling to this delusion, the way a man overboard clings to floating debris. But every so often, a story comes along that makes clear how absurd it is to think of ourselves as separate or separable from everyone and everything else.

In the summer of 2022, a routine tragedy took place off the coast of Greece. A tourist named Ivan from North Macedonia was swept out to sea. His friends rushed to alert the coast guard, but the searches came up empty. Ivan was declared lost at sea, presumed dead. Then, eighteen hours later, Ivan was found. Miraculously, he was alive. It seemed impossible. But just before he slipped below the waves to drown, Ivan had spotted a small soccer ball, floating on the surface in the distance. He swam over to it with his last ounce of strength. He clung to it through the night and was rescued. The ball saved his life.

When Ivan’s tale of survival made the Greek news, a mother of two boys reacted with shock. She recognized the ball Ivan was holding. Her two boys were playing with that exact ball ten days earlier when one of them accidentally kicked it into the sea. The ball had bobbed across the waves for eighty miles, until it converged with a drowning swimmer at precisely the right moment. The boys had thought little of the lost ball. They shrugged and bought a new one. Only later did they realize that without their accidental kick, Ivan would now be dead.

The real story of our lives is often written in the margins. Small details matter, and even the apparently insignificant choices of people we will never meet can seal our own fates—though most of us will never see that quite so clearly as Ivan did. The crucial mistake is to pretend Ivan is an outlier, a break from the normal way the world works. He’s not. Rather, Ivan just accidentally caught a clear glimpse of what’s happening around us constantly in our entangled existence, all while we ignore it because we’re blinkered by a delusional worldview that assumes we’re independent units solely in charge of our own lives.

The tapestry of life is woven with a magical sort of thread, one that grows longer the more you unspool it. Every present moment is created with seemingly unrelated strands that stretch far into the distant past. Whenever you tug on one thread, you’ll always meet unexpected resistance because each is connected to every other part of the tapestry. The truth is, as Martin Luther King Jr. wrote in his letter from a Birmingham jail, “We are caught in an inescapable network of mutuality, tied in a single garment of destiny.”



In 1814, a French polymath named Pierre-Simon Laplace was grappling with the enduring mysteries of such an intertwined existence. Why are we so bad at predicting our futures? Why do events so often surprise us? Is it possible to understand why the world changes, so we can better control it?

Laplace’s mathematical genius stood on the shoulders of Isaac Newton, a man who must have seemed superhuman to his scientific contemporaries. Before Newton, the world was a wild enigma, impossible to decipher, closely guarding her secrets. Newton cracked the code and discovered many of those secrets, which he wrote as “laws” that explained the regular and predictable behavior of bodies in motion. Newton’s laws created a profound shift, not just in our understanding of the universe, but also in our philosophical perspective toward it. In the ancient past, change and calamity were ascribed to the machinations of the gods. Ships were wrecked and towers crumbled because men had angered the immortals or failed to pay them sufficient tribute. Newton sent such interventionist deities into retirement. No longer did we need god(s) to explain every minute change in our lives or in the natural world. We just needed a supernatural power to explain where the laws that govern the universe came from in the first place. God may have created the clock, but Newton’s laws kept it ticking.

That gave Laplace an idea. If we live in a clocklike universe governed by rigid laws, then understanding the mechanisms of the clock should allow us to predict the future with complete accuracy. A fuzzy world could be brought into sharp focus. We could see the future as clearly as we see the present. We just needed the right tools. After all, before the scientific revolution, accurately predicting the motion of billiard balls on a table would have seemed like wizardry. With Newton’s laws, the equations of mathematics and physics gave you the power to do magic, to see the future. Could the whole universe be transformed into something that’s entirely predictable?

Laplace surmised that every event, every gust of wind, every molecule, is governed by a rigid set of scientific rules: Newton’s unbending laws of nature. Therefore, if you wanted to predict whether someone playing billiards would sink a ball into the corner pocket, you’d need to understand the principles of Newtonian physics, the weight of the ball, the force and the angle used to strike the ball, but you’d also need to know the seemingly insignificant details: the temperature in the room, whether a breeze was coming in from an open door, or whether traces of chalk residue were left on the cue stick. But if you had all the necessary information—down to the level of the atoms in the ball and the air molecules floating around the room—Laplace figured that you’d have perfect accuracy at predicting where the billiard ball would end up. Then, he proposed a radical thought: What if humans are just like billiard balls, too, our lives knocking together, but following the same laws of nature?

Drawing on that logic, Laplace came up with an intriguing thought experiment. Imagine you had a supernatural creature—now referred to as Laplace’s demon—with omniscient intelligence. It would have no power to change anything, but it could know, with absolute precision, every detail about every single atom in the universe, from the molecular building blocks for each grain of sand on Bondi Beach to the chemical composition of each bacterium in the darkest recesses of an armadillo’s gut in Paraguay. If that being existed, Laplace suggested, “for such an intellect nothing would be uncertain and the future just like the past would be present before its eyes.” In other words, with perfect information, the demon would see reality across time and space like a solved jigsaw puzzle, so it would understand why everything was happening and could therefore know what would happen next. The drifting soccer ball surprised Ivan, but Laplace’s demon—who could see clearly how everything fit together in the past, present, and future—would know the ball was coming when Ivan started to panic. For the demon, the world would hold no mysteries.

Other scientists and philosophers reject the clockwork world of Laplace’s demon. It’s not that we lack understanding or the right tools to measure a clockwork universe, they argue, but rather that the mysteries of the universe are unknowable. Our lives could be different. The future will always be enigmatic, no matter the technology, no matter the omniscient demons we can imagine. It’s not that we don’t know. It’s that we can’t know.

So, which is it? Do we live in a clockwork universe, or an uncertain one?

Sixty years ago, a man named Edward Norton Lorenz brought us closer to the answer. Since his childhood, Lorenz had taken an interest in the weather. But he’d set that interest aside as he went off to study mathematics at Dartmouth and later to pursue a doctorate at Harvard. Then, at the height of his studies, World War II broke out. Uncle Sam needed everyone, including budding mathematicians. By chance, Lorenz caught a glimpse of a recruitment flyer for the army’s weather-forecasting unit. Remembering his childhood fascination, Lorenz signed up. He received advanced training in meteorological systems at MIT and was then shipped off to Saipan and Okinawa, where he was in charge of the “upper air section” of forecasting cloud cover for bombing runs against Japan. (It’s likely he was a key figure in the weather forecasting when Kokura got lucky with unpredicted cloud cover.)

Even with the best minds and the best equipment, meteorology in the 1940s was guesswork. After the war, Lorenz took the lessons he’d learned from those unpredictable weather systems in the Pacific and decided to test larger truths about why things happen. In the 1960s, computers were still in their infancy, so it was impossible to simulate real-world weather systems. Nonetheless, Lorenz created a simplified miniature world on his LGP-30 computer. Instead of the millions of different variables that affect weather systems in the real world, his computerized model had just twelve simple variables, such as temperature and wind speed. In that primitive digital universe, Lorenz played the role of Laplace’s demon: he could always know the exact measurements of everything in his imaginary world. Could he, like the demon, use that precise knowledge to see into the future?

One day, Lorenz decided to rerun a simulation. To save time, he decided to restart midway through, plugging in the data points from that earlier snapshot. He figured that so long as he set the wind speed and temperature at the same levels, the weather patterns would be repeated, just as they were before. Same conditions, same outcomes.

Instead, something strange happened. Even though Lorenz set everything up as it had been before, the weather that emerged in his rerun simulation was different in every way. There must have been some mistake, he figured. No other explanation made sense. But then, after a lot of scowling over the data to make sense of it, Lorenz realized what had happened. His computer printouts rounded data to three decimal places. If, for example, the exact wind speed was 3.506127 miles per hour, the printout would display it as 3.506 miles per hour. When he plugged those slightly truncated values from the printouts back into the simulation, he was always off by a tiny amount (in this case, just 0.000127 miles per hour). Such seemingly meaningless alterations, such tiny rounding errors, were producing major changes.

That led Lorenz to a realization that cracked the foundations of how we understand the world. Even in a clockwork universe with controlled conditions, minuscule changes can make an enormous difference. Just by raising the temperature one-millionth of a degree or lowering atmospheric pressure by a trillionth of a bar, the weather two months later could morph from a clear blue sky into a torrential downpour, even a hurricane. Lorenz’s findings created the concept of the butterfly effect, the notion that a butterfly flapping its wings in Brazil could trigger a tornado in Texas.

Lorenz had inadvertently given birth to chaos theory. The lesson was clear: if Laplace’s demon could exist, its measurements would need to be flawless. If the creature was off by even one atom, its predictions would, over time, become wildly wrong. We now know that many systems are chaotic—so sensitive to the minutiae of their initial conditions that, even though they follow a clockwork logic, they’re impossible to predict. Still to this day, with the best supercomputers at our disposal, our weather forecasts are unreliable—and meteorologists rarely even bother trying to predict more than a week or two into the future. Microscopic differences can lead to big changes. Sherlock Holmes once quipped, “It has long been an axiom of mine that the little things are infinitely the most important.” Chaos theory proved Holmes right.

Because small changes can make such a big difference, the universe will always appear uncertain, even random, to us. No matter the technological leaps we make, humans will never become Laplace’s demon. If there is a clockwork universe ticking away behind everything we see and experience, we will never fully understand it.

Chaos theory meant that even those predictable billiard balls had to be reclassified as unpredictable. Even the slightly different pull created by the gravitational mass of human bodies standing near a billiard table would make the movement of a ball impossible to predict after it bounced off other balls six or seven times, which is why even a perfect bank shot can’t be planned beyond a few collisions. If that’s true at such small scales, imagine what it’s like for the uncountable trillions upon trillions of atomic billiard balls that compose the world. The tiniest fluctuations matter. Confidence in a predictable future, therefore, is the providence of charlatans and fools. Or, as the theologian Pema Chödrön put it, “If you’re invested in security and certainty, you are on the wrong planet.”

Chaos theory changed how we understand the world. But Lorenz’s discovery also leads to some unsettling questions about our own existence. If an infinitesimal change in wind speed can create storms a few months later, what about your decision to leap out of bed on a Tuesday morning rather than hitting the snooze button? Are our lives ruled by insignificant choices and seemingly random bits of misfortune or luck? And here’s the perplexing bit: if Henry Stimson’s vacation plans in 1926 can affect which one hundred thousand people live or die two decades later, thousands of miles away, then perhaps it’s not just our snooze buttons we have to worry about. The snooze buttons and seemingly insignificant choices of 8 billion other people also sway our life trajectories, even if we never perceive it.

If you squint at reality for more than a moment, you’ll realize that we’re inextricably linked to one another across time and space. In an intertwined world such as ours, everything we do matters because our ripples can produce storms—or calm them—in the lives of others. That means that we control far less of our world than we think we do, because earth-shattering events can develop based on strange, unexpected interactions that are nearly impossible to predict. It feels more comforting to pretend the opposite: that we, as individuals, are in charge of an ordered, separable world. So, pretend we do.

Whatever the reasons for why we tend to discount the total unity of our world and instead divide everything into neat boxes, interconnectedness is reality. It drives everything. Ours is an intertwined world. Once you accept that entangled existence, it becomes clear that chance, chaos, and arbitrary accidents play an outsize role in why things happen. In an intertwined world, flukes matter. There can be no true split between “the signal” and “the noise.” There is no noise. The noise of one person’s life is the signal for another, even when we can’t detect it.

That same dynamic is true for me, descended from the husband of a mentally ill murderess, and it’s true for you, though, I hope, in a less macabre way. Every development in life pivots on small, contingent details, ad infinitum. We’d like to pretend it isn’t true, but reality doesn’t care what we think. We forever surf on the ripples of others. Off the coast of Greece, Ivan experienced that truth quite literally. We mostly ignore it.

What’s true for individuals is also true for societies. What accounts for what Nassim Nicholas Taleb calls Black Swans—large, unexpected, consequential events that wallop us in our complacency? In recent centuries, the world has become more intertwined, not less. This isn’t a novel observation, but it does mean that small changes, accidents, and flukes can culminate in Black Swans more than ever before. One volcano erupting in Iceland can strand millions of people. One ship stuck in the Suez Canal can cause supply-chain disruptions in dozens of countries. One person getting infected with a novel virus in a city in China can shut down everything, everywhere, all at once. Ours is a hyperconnected world.

Our world is not just intertwined, but ever-changing, even if we can’t sense it. While you’re reading this, you’re changing. You’re aging (a minuscule amount, thankfully), but the neural networks in your brain are also imperceptibly changing as you perceive each word. Crucially, even when we’re seemingly not doing anything of note, events are taking place outside your immediate surroundings that will change your life in the future, though you won’t realize it yet. Heraclitus, the ancient Greek philosopher, rightly pointed out, “No man ever steps in the same river twice. For it’s not the same river and he’s not the same man.” To that, Cratylus, a student of Heraclitus, added that we are not mere passive observers. When you step in a river, you change it. Nothing is static. Even microscopic changes add up over time.

Scientists, particularly those who study complex systems, have long known this truth. In a chaotic system, such as the ones Lorenz discovered, a small change in any subset of the system creates unpredictable effects throughout everything else. It’s impossible for those scientists to miss the obvious point that nothing is truly independent. Everything is part of a unified whole.

A small group of humans have experienced this truth in a more visceral way than the rest of us: those who have seen the entirety of Earth all at once, set against the stygian blackness of space. That view moves people, resetting worldviews in an instant. But those lucky few astronauts who have glimpsed that full-planet view weren’t exactly sentimental free spirits, easily swayed by beauty. Instead, when the American space program began, NASA searched for potential recruits by looking for rational and robotic pragmatists, those least likely to be moved by emotion or awe. NASA worried that those with the dispositions of philosophers and poets might crash an aircraft at a crucial moment, overcome by the experience.

Despite the astronauts being chosen based on their comparatively cold, unfeeling temperaments, those who have seen blue-green Earth in its entirety have become overwhelmed by a perspective-shattering epiphany. “It was the most beautiful, heart-catching sight of my life,” said Frank Borman, who commanded the Apollo 8 mission. Edgar Mitchell, the pilot of Apollo 14, agreed, noting that the experience provided him an “ecstasy of unity” and made him recognize the unbroken connection of existence. In gazing out that tiny window, it occurred to him “that the molecules of my body and the molecules of the spacecraft itself were manufactured long ago in the furnace of one of the ancient stars that burned in the heavens about me.” This reckoning with oneness is so common and profound for those who see Earth from the outside that it has a name: the overview effect.

We remain stuck with a limited field of view. Expand that view, as the astronauts did gazing out of their spacecrafts, and it immediately becomes clear that individualism is a mirage. Connection defines us.

At first, an intertwined world seems terrifying. Nobody wants to be told they’re not in control, or that a stranger’s decision half a world away, or a long-forgotten decision decades in the past, could kill us or cause our economy to collapse into a crippling recession. Like it or not, that’s how the world works. Even decisions by those who are long dead continue to matter. You wouldn’t be reading this sentence if four children hadn’t been murdered in Wisconsin in 1905.

That reality, for better and for worse, isn’t terrifying, but wondrous, giving every moment of life potentially hidden meaning. It flips the individualist worldview on its head. Rather than being in control of our individual destinies when we make big decisions, even our smallest decisions matter, forever altering the world. There is scientific truth in the opening lines to William Blake’s poem “Auguries of Innocence”: “To see a World in a Grain of Sand / And a Heaven in a Wild Flower / Hold Infinity in the palm of your hand / And Eternity in an hour.”

It’s time to adjust our lenses of how we see ourselves within the world. Our chaotic, intertwined existence reveals a potent, astonishing fact:

We control nothing, but influence everything.



Few recognize this astonishing fact because we’re bombarded with messages that tell us the opposite: individualist, not intertwined. The myth of a controllable world that each of us can tame is ubiquitous, particularly in modern Western society. Everything about modern culture makes us feel like the main character, bending the world to our whims. Entitled adults live stream minor grievances. Three times as many children now aspire to be YouTube stars than astronauts. The American dream is the delusion of individualism on steroids. Everything is up to us! If that were true, then we could write off the fluctuations and ripples produced by other people’s decisions across time and space. But then, every so often, life’s hidden connections bludgeon us over the head with a story such as that of Ivan and the soccer ball. For a brief moment, there’s a jarring snag in the myth of individualism. But then we just shrug, move on, and keep living the lie.

Western modernity, the dominant system of thoughts and beliefs in our world, has produced simplified myths to explain how change happens in our lives and in our societies. The conventional wisdom of separated individuals acting purposively and independently has become so pervasive that saying something like “Actually, we’re all completely intertwined in a unified causal web of existence” makes one sound like a New Age guru with a self-help book, rather than someone proclaiming an observable, empirical fact. (Within science, it’s often the theoretical physicists who embrace and spread this message the most.)

Our modern misconceptions trim the vast complexity of reality down, allowing us to cram its maddening messiness into tidy little boxes that feel more manageable. Those boxes replace uncertainty with certainty, chaos with order, disordered complexity with elegant simplicity, and an intertwined, accidental world with one governed by (mostly) rational individuals making independent choices. Those boxes comfort us. Humans like straightforward stories, in which X causes Y, not in which a thousand disparate factors combine to cause Y. We focus on big, singular changes to explain big events, ignoring the small grains of sand that pile up and create avalanches. We even put the vastness of nature into its own little separate box, treating it as a place we go to for a hike rather than seeing ourselves and nature as inseparable parts of one unified whole.

Our language reflects these misconceptions. As the writer and philosopher Alan Watts noted, when we speak of our birth, we often say that we came into the universe when plainly we came out of it, an aggregation of atoms that happen to be rearranged, happily and temporarily, into a human being. Everywhere you look, flawed assumptions abound, flowing out of this deceptive paradigm—especially the lie that the tiny fluctuations of life can safely be ignored. Our Western culture, which prioritizes individualism more than all other human societies in history, has made it easy to ignore the astounding connections that bind us together.

Not everyone, past or present, has bought into the delusion of individualism. There is a fundamental division in philosophy, between the atomistic and the relational view of the world. The atomistic view holds that our individual nature is separable, the same way that one can describe any material in the universe by subdividing it into constituent atoms. Study the components, not how they interact. As the philosopher Elizabeth Wolgast put it, in atomistic thought “the individuals who make up a society are interchangeable like molecules in a bucket of water—society a mere aggregate of individuals.” Western philosophical traditions tend to emphasize atomism.

Eastern philosophy tends to be dominated by relational thinking. The connections between components within the system, rather than just the components themselves, are most important. The relational view holds that individuals can only be understood as part of something larger, that our identities are defined socially and contextually within nature as part of a wider whole. In a relational mindset, we define our identities in reference to others, whether it’s as a spouse, a mother, or an accountant. Even if we think of ourselves in atomistic terms, our lives are relationally defined. The connections and relationships between individuals constitute society. Nobody introduces themselves as “a human” at a cocktail party.

Where did this divide between Eastern and Western thinking come from? Some have argued it could partly be due to an accident of zoological history. In the book of Genesis, God proclaims, “Let us make man in our image, after our likeness: and let them have dominion over the fish of the sea, and over the fowl of the air, and over the cattle, and over all the earth, and over every creeping thing that creepeth upon the earth.” In this vision of a world humans are distinct from the rest of the natural world. That felt true for the inhabitants of the Middle East and Europe around the time of the birth of Christianity. Camels, cows, goats, mice, and dogs composed much of the encountered animal kingdom, a living menagerie of beings that are quite unlike us.

In many Eastern cultures, by contrast, ancient religions tended to emphasize our unity with the natural world. One theory suggests that was partly because people lived among monkeys and apes. We recognized ourselves in them. As the biologist Roland Ennos points out, the word orangutan even means “man of the forest.” Hinduism has Hanumen, a monkey god. In China, the Chu kingdom revered gibbons. In these familiar primates, the theory suggests, it became impossible to ignore that we were part of nature—and nature was part of us.

Regardless of its origins, the relational and atomistic divide is mirrored in religion. Hindus refer to the Brahman, the concept of total unity for all that exists in the universe, in contrast to the atman, or individual soul, which only has the illusion of independence from the whole. In Advaita Vedanta traditions of Hindu thought, true liberation can only occur when one recognizes the illusion of the self. Hindus therefore explicitly label individualism as a delusion. Relatedly, Buddhists seek to attain a sense of “nonself,” the inversion of an individualist worldview. Many indigenous cultures echo these sentiments of intertwined rather than individual. For example, the Rarámuri people, who live in the highlands of the Sierra Madre, use a concept called Iwfgara to describe “the total interconnectedness and integration of all life.”

Christians used to think more along these lines, too. Early European Christians saw God not as separate from nature, but as part of it—“present everywhere in everything.” As Karen Armstrong, author of A History of God, explains, that meant that God was not a being, but being itself. By the Enlightenment, the conception of the divine had changed. God had been transformed into a separate agent, which Newton saw as an individual who was “very well skilled in Mechanicks and Geometry.”

Today, modern Christianity tends to prioritize the role of a unique self, both in individual moral responsibility and in prayers asking for divine intervention from a singular God who acts and is depicted as an individual. In some strains of modern Protestantism, particularly in the United States, “prosperity theology” has even taken root, in which an individual’s faith, donations to religious causes, and positive thinking will directly be rewarded by God. Wealth is on a divine menu, but it’s up to you, and you alone, to order it.

For many post-Enlightenment Christians, the scripts of our lives are written above us by a sole supernatural author, rather than all around us through a more diffuse divine presence. If Ivan avoided drowning, it wasn’t because we live in an enmeshed world of intertwined threads that happened to produce a lifesaving knot, but because God, an individual deity, sent the soccer ball to save him as part of a hidden, larger plan. It’s a crucial shift in interpretation and meaning, reinforcing a conception of a world that is shaped by intentional, separable personal decisions. American cultural identity has been particularly influenced by this outlook, as the “Protestant work ethic” suggests that anyone can demonstrate their godliness through their commitment to hard work—a view of eternal salvation that is individualist, through and through.

Over time, individualism has been reinforced because in modernity we’ve also lost our sense of connection to the natural world. We now see ourselves as above, rather than part of, everything and everyone around us. Hunter-gatherers were far more ignorant than we are of science and technology, but most ordinary people in the distant past had closer connections to nature and her secrets. They couldn’t speak across oceans or travel into the heavens, but their lives were dependent on a general understanding of the world. We, by contrast, have deep, but narrow, expertise. Despite thousands of years of innovations and breathtaking scientific advances, you’d be more likely to survive if you were marooned on a tropical island with a tradesman or farmer from ancient Rome or medieval England than with most modern professionals. (“But I am proficient in Word and Excel,” you protest.)

Modern humans master a tiny slice of the world. But by coordinating our efforts and putting those slices together, we’ve unlocked potential that was previously unimaginable. That was the great triumph of reductionism, in which it’s assumed that complex phenomena can be best understood by breaking them down into their individual parts. Understand the parts, understand the system. But the more you focus on systems as separable parts, the easier it is to ignore intertwined connections. Reductionism has proven astonishingly useful. It has helped us forge breathtaking scientific progress. But we’ve focused so much on what is useful that we’ve forgotten what is true. Connections matter as much as, if not more than, components. The more modern science puts individualism under the microscope, the less it stands up to scrutiny.

Even the scientific concept of what it means to speak of “an individual” is being revised. Some systems biologists, recognizing the interconnected, interdependent nature of our existence, have stopped referring to humans as individuals and have started referring to each person as a holobiont, which includes a core host (in our case, a human) as well as the zoo of organisms living in or around us. It may sound strange, but we are not just ourselves, but are rather a collection of human cells combined with our associated microorganisms, including fungi, bacteria, archaea, and viruses. The best estimates suggest we have roughly 1.3 bacterial cells inside us for every human cell. As the biologist Merlin Sheldrake put it, “There are more bacteria in your gut than stars in our galaxy.” Fresh evidence is emerging that viruses affect our biological clocks, parasites alter our thoughts, and our microbiome can cause mood disorders.I Scientifically, we have never been singular, though that has been impossible to know until quite recently. The individualist mindset, of independent, authoritative control over a tamable world, makes less sense if we know that our thoughts are partly influenced by the tiny, invisible organisms that live within us. Bewildering, but true.

This way of thinking flies against every intuition we have. But the late Derek Parfit, one of the most original philosophers of modern times, conjured up a mind-bending scenario that exposes the flawed assumptions we hold about easily demarcated individuals. Imagine you have the world’s smallest pair of tweezers, so minute and precise that it can clasp just one human cell at a time. You enter an operating room alongside, let’s say, Madonna. You sit down in a chair on the left side of the room. She sits on the right side. Then, painstakingly, a philosophical surgeon begins to swap one cell at a time between the two of you, over and over, trillions of times, until entire percentages of your bodies have been replaced.

It’s easy to understand the extremes of this thought experiment. Swap one cell and you’re still “you.” On the other extreme, if the tweezers swapped every cell in your respective bodies, it would be absurd to say that “you” were still sitting in the chair where you started. After all, a person looking and feeling exactly like yourself would now be sitting in the other chair. But here’s the baffling question: At what exact point do you stop being you? Are you still “you” when 30 percent of your cells have been replaced? How about 50.1 percent? There’s no clear answer.II

Gaze a little closer at the dominant individualist paradigm, and you’ll see that it’s a flawed concept, clinging to a worldview that cracks under even the lightest interrogation. Thankfully, coming to terms with the delusion of individualism allows us to glimpse some comforting revelations about how we really fit into the world. Parfit, wrestling with his own thought experiments, concluded that a recognition of an interconnected existence is profoundly liberating, even uplifting.

“My life seemed like a glass tunnel, through which I was moving faster every year, and at the end of which there was darkness…. When I changed my view, the walls of my glass tunnel disappeared. I now live in the open air. There is still a difference between my life and the lives of other people. But the difference is less. Other people are closer. I am less concerned about the rest of my own life, and more concerned about the lives of others.” Understanding the relational, intertwined nature of reality changes—for the better—how we experience the world.

Many counterintuitive conclusions flow from recognizing our chaotic, enmeshed reality. We will explore them together, on a journey to solve some of the biggest puzzles we face about why things happen. Along the way, we may end up thinking differently about our origins, our societies, our lives—and even the nature of change itself.

We will tackle six big questions:


	Does everything happen for a reason, or does stuff… just happen?

	Why do tiny changes sometimes produce huge impacts?

	Why do we cling to a storybook version of reality even if it’s not true?

	Can’t we just tame flukes with better data and more sophisticated probability models?

	Where do flukes come from—and why do they blindside us?

	
Can we live better, happier lives if we embrace the chaos of our world?



Cumulatively, the answers to these questions combine to produce a striking conclusion: that small, contingent, even accidental changes—flukes—are far more important than we tend to believe. All of us bob, like a drifting soccer ball, on a sea of uncertainty, even when it appears to us that we’re swimming in a straight line. That means we live in a world that is far more accidental and arbitrary than we want to pretend. As we’ll see, such mystifying fragility stretches back to the very beginning—all the way back, 2 billion years ago, to the greatest fluke of all time.


	
I. The toxoplasma parasite, for example, affects the behavior of infected animals so much that wolves who have the parasite become bolder and end up being more likely to become the leader of the wolf pack. The same parasite is often found in cats, meaning that humans who own cats are more likely to be infected, with some studies suggesting that it alters human behavior significantly. Roughly one in four humans is currently infected with toxoplasma.

	
II. This thought experiment has parallels with the Ship of Theseus discussed by Plutarch in the second century AD, considering whether a ship that has all its components replaced, like for like, one by one, is still the same ship.
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