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PREFACE



It was a girl.


On Sunday, October 30, 2011, just before midnight, Danica May Camacho entered the world in a crowded Manila hospital, bringing the human population of our planet to seven billion. Actually, the scales could have tipped a few hours later, in a village in Uttar Pradesh, India, with the arrival of Nargis Kumar. Or it might have been a boy, Pyotr Nikolayeva, born in Kaliningrad, Russia.1


Of course, it was none of them. The birth that took us to seven billion people was attended by no cameras and ceremonial speeches because we can never know where or when the event occurred. We can only know that, according to the United Nations’ best estimates, we reached seven billion sometime around October 31 of that year. Different countries designated certain births to symbolize this landmark in history, and Danica, Nargis, and Pyotr were among those chosen.


For many, there was no reason to celebrate. Indian health minister Ghulam Nabi Azad declared that a global population of seven billion was “not a matter of great joy, but a great worry. . . . For us a matter of joy will be when the population stabilizes.”2 Many share Azad’s gloom. They warn of a global population crisis. Homo sapiens is reproducing unchecked, straining our ability to feed, house, and clothe the 130 million or more new babies that UNICEF estimates arrive each year. As humans crowd the planet, forests disappear, species become extinct, the atmosphere warms.


Unless humankind defuses this population bomb, these prophets proclaim, we face a future of increasing poverty, food shortages, conflict, and environmental degradation. As one modern Malthus put it, “Barring a dramatic decline in population growth, a rapid decrease in greenhouse gas emissions, or a global outbreak of vegetarianism—all of which are trending in the opposite direction at the moment—we’re facing nothing less than the end of plenty for the majority of the earth’s people.”3


All of this is completely, utterly wrong.


The great defining event of the twenty-first century—one of the great defining events in human history—will occur in three decades, give or take, when the global population starts to decline. Once that decline begins, it will never end. We do not face the challenge of a population bomb but of a population bust—a relentless, generation-after-generation culling of the human herd. Nothing like this has ever happened before.


If you find this news shocking, that’s not surprising. The United Nations forecasts that our population will grow from seven billion to eleven billion in this century before leveling off after 2100. But an increasing number of demographers around the world believe the UN estimates are far too high. More likely, they say, the planet’s population will peak at around nine billion sometime between 2040 and 2060, and then start to decline, perhaps prompting the un to designate a symbolic death to mark the occasion. By the end of this century, we could be back to where we are right now, and steadily growing fewer.


Populations are already declining in about two dozen states around the world; by 2050 the number will have climbed to three dozen. Some of the richest places on earth are shedding people every year: Japan, Korea, Spain, Italy, much of Eastern Europe. “We are a dying country,” Italy’s health minister, Beatrice Lorenzin, lamented in 2015.4


But this isn’t the big news. The big news is that the largest developing nations are also about to grow smaller, as their own fertility rates come down. China will begin losing people in a few years. By the middle of this century, Brazil and Indonesia will follow suit. Even India, soon to become the most populous nation on earth, will see its numbers stabilize in about a generation and then start to decline. Fertility rates remain sky-high in sub-Saharan Africa and parts of the Middle East. Even here, though, things are changing as young women obtain access to education and birth control. Africa is likely to end its unchecked baby boom much sooner than the UN’s demographers think.


Some of the indications of an accelerating decline in fertility can be found in scholarly research and government reports; others can only be found by talking to people on the street. And so we did. To gather research for this book, we traveled to cities on six continents: to Brussels and Seoul, Nairobi and São Paulo, Mumbai and Beijing, Palm Springs and Canberra and Vienna. There were other stops as well. We talked to academics and public officials, but more important, we talked to young people: on university campuses and at research institutes and in favelas and slums. We wanted to know what they were thinking about the most important decision they will ever make: whether and when to have a baby.


Population decline isn’t a good thing or a bad thing. But it is a big thing. A child born today will reach middle age in a world in which conditions and expectations are very different from our own. She will find the planet more urban, with less crime, environmentally healthier but with many more old people. She won’t have trouble finding a job, but she may struggle to make ends meet, as taxes to pay for health care and pensions for all those seniors eat into her salary. There won’t be as many schools, because there won’t be as many children.


But we won’t have to wait thirty or forty years to feel the impact of population decline. We’re feeling it today, in developed nations from Japan to Bulgaria that struggle to grow their economies even as the cohort of young workers and consumers diminishes, making it harder to provide social services or sell refrigerators. We see it in urbanizing Latin America and even Africa, where women are increasingly taking charge of their own destinies. We see it in every household where the children take longer to move out because they’re in no rush to settle down and haven’t the slightest intention of having a baby before they’re thirty. And we’re seeing it, tragically, in roiling Mediterranean seas, where refugees from wretched places press against the borders of a Europe that is already starting to empty out.


We may see it, very soon, influencing the global contest for power. Population decline will shape the nature of war and peace in the decades ahead, as some nations grapple with the fallout of their shrinking, aging societies while others remain able to sustain themselves. The defining geopolitical challenge in the coming decades could involve accommodating and containing an angry, frightened China as it confronts the consequences of its disastrous one-child policy.


Some of those who fear the fallout of a diminishing population advocate government policies to increase the number of children couples have. But the evidence suggests this is futile. The “low-fertility trap” ensures that, once having one or two children becomes the norm, it stays the norm. Couples no longer see having children as a duty they must perform to satisfy their obligation to their families or their god. Rather, they choose to raise a child as an act of personal fulfillment. And they are quickly fulfilled.


One solution to the challenge of a declining population is to import replacements. That’s why two Canadians wrote this book. For decades now, Canada has brought in more people, on a per capita basis, than any other major developed nation, with little of the ethnic tensions, ghettos, and fierce debate that other countries face. That’s because the country views immigration as an economic policy—under the merit-based points system, immigrants to Canada are typically better educated, on average, than the native-born—and because it embraces multiculturalism: the shared right to celebrate your native culture within the Canadian mosaic, which has produced a peaceful, prosperous, polyglot society, among the most fortunate on earth.


Not every country is able to accept waves of newcomers with Canada’s aplomb. Many Koreans, Swedes, and Chileans have a very strong sense of what it means to be Korean, Swedish, or Chilean. France insists its immigrants embrace the idea of being French, even as many of the old stock deny such a thing is possible, leaving immigrant communities isolated in their banlieues, separate and not equal. The population of the United Kingdom is projected to continue growing, to about 82 million at the end of the century, from 66 million today, but only if the British continue to welcome robust levels of immigration. As the Brexit referendum revealed, many Brits want to turn the English Channel into a moat. To combat depopulation, nations must embrace both immigration and multiculturalism. The first is hard. The second, for some, may prove impossible.


Among great powers, the coming population decline uniquely advantages the United States. For centuries, America has welcomed new arrivals, first from across the Atlantic, then the Pacific as well, and today from across the Rio Grande. Millions have happily plunged into the melting pot—America’s version of multiculturalism—enriching both its economy and culture. Immigration made the twentieth century the American century, and continued immigration will define the twenty-first as American as well.


Unless. The suspicious, nativist, America First groundswell of recent years threatens to choke off the immigration tap that made America great by walling up the border between the United States and everywhere else. Under President Donald Trump, the federal government not only cracked down on illegal immigrants, it reduced legal admissions for skilled workers, a suicidal policy for the U.S. economy. If this change is permanent, if Americans out of senseless fear reject their immigrant tradition, turning their backs on the world, then the United States too will decline, in numbers and power and influence and wealth. This is the choice that every American must make: to support an open, inclusive, welcoming society, or to shut the door and wither in isolation.


The human herd has been culled in the past by famine or plague. This time, we are culling ourselves; we are choosing to become fewer. Will our choice be permanent? The answer is: probably yes. Though governments have sometimes been able to increase the number of children couples are willing to have through generous child care payments and other supports, they have never managed to bring fertility back up to the replacement level of, on average, 2.1 children per woman needed to sustain a population. Besides, such programs are extremely expensive and tend to be cut back during economic downturns. And it is arguably unethical for a government to try to convince a couple to have a child that they would otherwise not have had.


As we settle into a world growing smaller, will we celebrate or mourn our diminishing numbers? Will we struggle to preserve growth, or accept with grace a world in which people both thrive and strive less? We don’t know. But it may be a poet who observes that, for the first time in the history of our race, humanity feels old.





ONE



A BRIEF HISTORY OF POPULATION


We came so close to not being at all.


There were only a few thousand humans left, maybe fewer, clinging to the shores of southern Africa, on the brink of oblivion.5 The catastrophic eruption of Mount Toba in Sumatra 70,000-odd years ago—there’s been nothing its equal since—spewed 2,800 cubic kilometers of ash into the atmosphere, spreading from the Arabian Sea in the west to the South China Sea in the east, and giving the earth the equivalent of six years of nuclear winter. Toba “is considered by some scientists to be the most catastrophic event the human species has ever endured.”6 Homo sapiens was already in trouble; although we had mastered tools and fire during our 130,000-year history to that point, the earth was in a cooling cycle that had wiped out much of the food supply. Now Toba made things much, much worse. We foraged for tubers and harvested shellfish in the last inhabitable African enclaves. One more bit of bad news, and that might have been the end of us.


This, at least, is one theory held by anthropologists and archeologists; there are others who suggest humans had already migrated out of Africa by this time and that the impact of Toba is exaggerated.7 But it’s hard to abandon the thought of a bedraggled humanity on the cusp of extinction struggling to nourish its few remaining young in a hardscrabble world, before the skies cleared, the earth wobbled, and the sun once again warmed the land.


But we moved slowly. The bravest humans in history might have crossed the straits between Southeast Asia and Australia some fifty thousand years ago. (Though there is new evidence suggesting they might have gotten there earlier.)8 Some might have been swept there by accident, but others must have set out with purpose onto a sea with an unbroken horizon, simply because of what they had heard from those who had made it back alive.9 What is now China was also being settled, and about fifteen thousand years ago humans crossed the land bridge that then connected Siberia to Alaska, beginning their long trek down the Americas. (Again, all these dates are contested.)10


Around twelve thousand years ago, first in the Middle East and then, independently, elsewhere around the world, the most important of all human discoveries extended our lives and increased our numbers. People started to notice that seeds dropped from grasses produced new grasses the next year. Instead of wandering from place to place, herding and hunting animals and gathering fruits and grains, it made more sense to stay put, planting and harvesting the crops and tending the livestock. But not everyone was needed in the fields, so labor began to specialize, which made things complicated, which led to government and an organized economy. The hunter-gatherers retreated slowly—a few are with us to this day in isolated settings—but civilization emerged. Sumer, Egypt, the Xia Dynasty, the Indus Valley, the Mayans.


Progress was uncertain. The rise and fall of empires signaled waning-and-waxing stress: the planet warming or cooling and wreaking havoc with harvests; the arrival of the latest viral or bacterial scourge. Knowledge was lost that had to be painfully relearned. At first the East lagged behind the West, because it had been settled later, but by the time of Christ, the Roman and Han empires were roughly equivalent—so equivalent that each might have brought about the downfall of the other. “Each evolved their own unique combination of deadly diseases,” writes Ian Morris, “. . . and until 200 BCE these developed almost as if they were on different planets. But as more and more merchants and nomads moved along the chains linking the cores, the disease pools began to merge, setting loose horrors for everyone.”11


From the dawn of civilization in Mesopotamia and Egypt around 3200 BCE through to the dawn of the Renaissance in 1300 CE, the story was the same: some combination of geography, leadership, and technological advance conferred advantage on this tribe or that people, who conquered all before them. In the peace that followed, roads were built, plows improved, laws passed, taxes gathered. Then something happened: bad harvests, contagion, far-off tumult that sent warriors fleeing or raiding from the periphery to the center, which could not hold. Collapse. Rebuild. Repeat.


Yet not all progress was lost, and as East or West or South declined, things got better elsewhere. Islam preserved knowledge lost to the West with the fall of Rome, even as India discovered the zero, which made so much possible. The latest plague produced the latest antibodies to resist it. In Eurasia, at least, immunity became a powerful tool of progress.


The planet’s population grew from those few thousands in the wake of the Toba eruption to between five and ten million during the first agricultural revolution. At 1 CE there were perhaps three hundred million. By 1300 CE, with China united, enlightened, and advanced under the Song Dynasty, Islam stretching from India to Spain, and Europe finally emerging from its post-Roman Dark Age, the global population had peaked at around four hundred million.12 And then the most terrible thing happened.


Yersinia pestis, the bacterium that causes the bubonic plague, has long been with us. One theory holds that the lands between the Black Sea and China are a “plague reservoir,” where the bacillus has long been, and is still, present. (There are occasional cases in the region even today.)13 It is not a disease that primarily infects humans; rather it is “a disease of rats in which humans participate.”14 Rats are infected by fleas that carry the bacterium; after the rat dies the flea looks for a new host, and if a human is nearby, that’s it for the human. But it takes from three to five days from the time a person is bitten until they become ill, giving someone plenty of time to infect others, because plague can be transmitted between humans by airborne droplets.15


There had been reports of outbreaks throughout ancient times; the first fully documented episode, the Plague of Justinian, broke out in 541 CE, crippling that Byzantine emperor’s hopes of recapturing the lost territories of the Roman Empire.16 But nothing compared to the Black Death, as it was later named. Most likely a highly virulent strain of bubonic plague, it traveled either from China or the Steppes to Crimea, arriving in 1346. According to one narrative, during the siege of Caffa, on the Black Sea, Mongol soldiers hurled infected corpses over the walls, in what was perhaps the first instance of biological warfare.17 In any event, the disease was carried by ship from Crimean to Mediterranean ports.


Europe was uniquely vulnerable. A period of global cooling had depleted harvests, leaving people hungry and with their immune systems weakened. War was also stressing local populations. But despite all the bad news, the economy and population of medieval Europe were rapidly expanding after Dark Age centuries, with unprecedented growth in travel and trade between cities and regions. For all these reasons, the disease was able to spread rapidly—two kilometers a day along major routes, with ships allowing the fleas to hopscotch into northern Europe almost immediately. Within three years, the entire continent was gripped by plague.


Eighty percent of the time the infected person died, usually within a week of the first symptoms. The progress of the disease is described in a nursery rhyme:




Ring around the rosie: buboes—a swelling of the lymph node in the groin, armpit, or neck—were ringlike and rose-colored in the center, and a sure sign of the disease.


A pocket full of posies: As the disease progressed, the body would begin to rot from within. The smell was so awful the living would carry around packets of flowers as air fresheners.


Atch-chew! Atch-chew! (or regional variations): Victims also suffered from headaches, dark rashes, vomiting, fever—and laboured breathing or sneezes. We all fall down: Death.18





While there is much debate based on little evidence as to how much China and India were affected,19 at least a third of Europe was extinguished in the space of a few years—some estimates place the figure as high as 60 percent.20 “All the citizens did little else except to carry dead bodies to be buried,” wrote one chronicler in Florence, where more than half of the population was wiped out in the space of a few months. The dead were thrown into pits, which were sometimes too shallow, and dogs would unearth and chew on the corpses.21 The plague shattered governments, undermined the authority of the Catholic Church, stoked inflation because of shortages caused by the disruption to trade, and encouraged hedonistic excess among the survivors, because why not? It took hundreds of years, in some regions, for the population to return to its former level.22


But though it seems hard to credit, some of the consequences of the magna pestilencia were beneficial. Labor shortages weakened the bond between serf and lord, increasing labor mobility and workers’ rights, and spurring productivity. Overall, wages rose faster than inflation. Feudalism ultimately collapsed, with owners contracting the services of laborers instead. Europeans had shunned long sea voyages because of the high mortality rate. But now that mortality rates on land were also so high, the risk seemed more worthwhile. The plague might actually have helped launch the European era of exploration and colonization.23


However, that colonization led, tragically, to even more horrific loss of life in the New World, as European explorers, pillagers, and then settlers introduced their diseases to the defenseless indigenous populations of Central, South, and North America. Again, the actual loss of life is hard to calculate, but at least half the American population perished in the wake of contact with Europeans,24 making it “possibly the greatest demographic disaster in the history of the world.”25 Some estimates of population loss reach beyond 90 percent.26 Smallpox was particularly virulent and lethal.


Pestilence, famine, and war combined to keep the human population in check throughout the middle centuries of the last millennium. If there were, perhaps, four hundred million people on earth in 1300, there were not many more than six hundred million in 1700.27 The world was locked in Stage One of the Demographic Transition Model, developed in 1929 by the American demographer Warren Thompson. In Stage One, which encompassed all of humanity from the dawn of the species until the eighteenth century, both birth rates and death rates are high, and population growth is slow and fluctuating. Hunger and disease are part of the problem: in medieval Europe, a typical Stage One society, about one third of all children died before the age of five, and if you did manage to grow up, chronic malnutrition meant that disease would probably carry you off in your fifties.


If, that is, you weren’t killed. War and crime were constant threats in pre-industrial societies. And prehistory was even more violent. As Steven Pinker has observed, almost all prehistoric human specimens that have been preserved in bogs, ice fields, and the like show evidence of having died violently. “What is it about the ancients that they couldn’t leave us an interesting corpse without resorting to foul play?” he wondered.28 Hardly surprising, then, that from our first days until the Enlightenment, whether in China or the Americas or Europe or anywhere else, the population grew slowly if it grew at all.


But in eighteenth-century Europe, the curve began to bend upward. By 1800, the global population had passed one billion. The earth had added more people in a single century than in the previous four centuries combined. Europe had progressed from Stage One in the Demographic Transition Model to Stage Two: a high birth rate, but a gradually declining death rate. So why were people living longer?


Well, for one thing, the gaps between plague outbreaks were getting longer and longer, and the severity less and less, thanks to improvements in agricultural productivity that bolstered the local diet and made people more resistant to disease. (We’ll talk more about this further on.) With the end of the traumatic Thirty Years War in 1648, Europe entered a period of relative calm that would last for more than a century. Peace brought new investments in infrastructure, such as canals, that increased trade and raised living standards. Corn, potatoes, and tomatoes, imported from the New World, fortified the European diet. “The coming together of the continents was a prerequisite for the population explosion of the past two centuries, and certainly played a role in the Industrial Revolution,” argues historian Alfred Crosby.29 But of course, the real cause of increasing lifespans was the Industrial Revolution itself: the acceleration in scientific and industrial knowledge that bequeathed the world we inhabit today. James Watt’s steam engine went into commercial use in the remarkable year of 1776. (Also in that year, Adam Smith wrote The Wealth of Nations and the United States declared its independence from Great Britain.) Mechanized production accelerated productivity—the factory, the railway, the telegraph, electric light, the recorded sound. Those last three inventions were American; the United States was growing in wealth and power and confidence in the wake of its civil war.


Thanks to the industrial and agricultural revolutions, people started living longer. Now that famine and pestilence were on the wane, couples married earlier and had more children. And those children were more likely to survive, thanks to improved sanitation and the introduction of the smallpox vaccine, another scientific leap. The Victorian era was the first in human history to witness rapid and sustained population growth, as Europe and the United States raced to catch up with Great Britain. This is what any society looks like as it enters Stage Two. The most miserable places in the world today remain locked in it: people living longer, people having many babies, growth benefiting the few more than the many, poverty still rampant.


Industrial-revolutionary life in the nineteenth century was certainly miserable for most. People worked impossible hours in dreary, dangerous factories and lived in horrid, overcrowded slums that were disease incubators. Europe was ripe for a few bad harvests, increasing hunger, and another plague. But this time the march of science outpaced the march of germs. The story of the Broad Street pump best explains why.


Trade and the Raj brought the bacterium vibrio cholerae from its ancient home in the Ganges Delta to Europe via Russia, reaching Britain in 1831. Even today, cholera kills upward of 120,000 people a year in the poorest parts of the world; in the nineteenth century, the impact on Europe was devastating. When cholera arrived at Sunderland, its port of entry in England, 215 people perished.30 As the disease marched up the island, tens of thousands died as doctors looked on helplessly. This was something they’d never seen before. (Not that their treatments for known ailments helped much anyway.) The disease accompanied the Industrial Revolution: industrialization and urbanization had swollen cities enormously—London in 1860 was the largest city in the world, with a population of 3.2 million—creating equally enormous health risks, with people living in appallingly unsanitary conditions. There were two hundred thousand private cesspools in the city at the time of the outbreak; waste and refuse filled the ditches and lined the alleys.31 But the revolution was also transforming the sciences, especially medicine, with received wisdom forced to give way to empirical inquiry.


Cholera was believed to be inhaled through miasma, or tainted air. Doctors treated the stricken with opiates and leaches. Combating infection by draining blood from the victim was still a popular remedy, despite centuries of evidence that the treatment was useless or harmful. At least the opiates eased the agony.


One obscure physician, John Snow, was personally convinced that cholera was waterborne rather than airborne. An outbreak of the disease that began on August 31, 1854, in the London district of Soho, gave Snow a chance to prove his theory. Within ten days, five hundred were dead, with the survivors fleeing the area. But Snow didn’t flee. Instead, he visited the homes of the victims, interviewing the families, retracing the steps of those who had fallen ill, and plotting deaths on a map of the neighborhood. He quickly realized that nearly all the victims shared one thing in common: they lived near, or had drawn water from, the pump on Broad Street. Drawing water himself from the pump and examining it under a microscope, Snow discovered what he called “white, flocculent particles.” These, he correctly deduced, were the source of the disease.


Though his theory flew in the face of received wisdom, Snow managed to convince skeptical civic officials to remove the handle from the Broad Street pump, forcing residents to look elsewhere for water. The outbreak ended instantly.32 Though it took years to overcome conservative resistance, the stubborn truth of Snow’s observation prompted planners to begin work on the first modern urban sewage system. Opened in 1870, the tunnels of the London sewers were so well built that they remain in good working order to this day.


Though still largely unheralded, John Snow’s contribution to human well-being was extraordinary: within the field, he is known as “the father of epidemiology.”33 He advanced human understanding of disease generally and advanced as well the importance of public health as a government priority. While cholera continued to ravage the rest of Europe, it disappeared from London, which the rest of Europe noticed. Before long, protecting the water supply became crucial to urban planners and politicians in every advanced nation. Medicine, too, was leaping ahead, especially in the areas of anesthetics and disinfectants. The infant mortality rate plunged, even as life expectancy increased and the fertility rate remained high. In 1750, the population of England and Wales was just under six million, about where it had been when the Black Death struck. By 1851, it was almost eighteen million; by 1900 it was thirty-three million.34 Humanity was off to the races.


We think of the first half of the twentieth century as a time of unparalleled killing: more than sixteen million military and civilian deaths in the First World War; more than fifty-five million in the Second. The period also witnessed the last great pandemic: a vicious influenza known as the Spanish flu at the end of the First World War that killed between twenty million and forty million people. The pandemic was so terrible that it killed more Americans than died in the war. Nonetheless, population growth continued apace, decade after decade. In parts of the world, the growth would be so strong that it became alarming. In other, more advanced, parts of the world, population growth was more modest. In fact, in places like the United States, population growth slowed to the point where it almost ceased. To understand the twentieth century, we must understand two things: why death rates continued to fall, and why in some places birth rates started to fall as well—Stage Three of the Demographic Transition Model. Looking at Sweden helps us understand both trends.


The Swedes love to keep records. By 1749, they had established a statistical office, providing us with some of the first reliable data on population characteristics. The data contains fascinating insights into what was happening there—and, presumably, elsewhere in Europe and in North America. Until about 1800 the birth rate was only slightly higher than the death rate in Sweden. Infant mortality was heartbreakingly high, with 20 percent of all babies dying before their first birthday, and 20 percent of those who remained dying before their tenth.35 Sweden, in other words, was a typical Stage One society, with both high birth and death rates. But not long after the nineteenth century arrived, Stage Two kicked in: the birth rate remained high, but the death rate began to slowly decrease, thanks to improved sanitation and nutrition. By 1820, Sweden’s population was starting to grow rapidly; it had already climbed from 1.7 million in 1750 to two million. By 1900 it had exceeded five million. It would have grown even higher, had Sweden not entered Stage Three: a slowly declining death rate but also a declining birth rate.


Why was the fertility rate declining? Indisputably, the most important factor is urbanization. There is overwhelming evidence that as societies become more economically developed, they become more urban, and once a society urbanizes, fertility rates start to decline. But why, exactly?


In the Middle Ages, 90 percent of Europeans lived on farms. But the factories that accompanied the Industrial Revolution concentrated workers in cities. On a farm, a child is an investment—an extra pair of hands to milk the cow, or shoulders to work the fields. But in a city a child is a liability, just another mouth to feed. That trend continues to this day. In a 2008 study on urbanization and fertility in Ghana, the authors concluded that “urbanization reduces fertility because urban residence would likely increase the costs of raising children. Urban housing is more expensive, and children are probably less valuable in household production.”36 It may seem selfish, but parents who live in cities are only acting in their own economic interest by reducing the size of the litter.


Another factor was—and in the developing world still is—in play, a factor that we consider as important as urbanization itself. Cities have schools and libraries and other cultural institutions. In the nineteenth century, for the first time, mass media existed, in the form of newspapers. In the 1800s, a woman living in Chicago would have a better chance of learning about methods of birth control than a woman living on a farm downstate. Moving to cities, women started to become better educated, and as they became better educated, their subjugation at the hands of men became not the natural order of things but a wrong that needed to be made right. First, women campaigned for equality under the law in areas such as property and pensions. Then they campaigned for the vote. Then they campaigned for the right to work, and for equal pay with men. And as women won more rights and greater power, they stopped having so many children.


After all, babies are not always good news for women. In the nineteenth century, they posed a serious health risk, especially for women who had large numbers of children. Even today, with advanced maternal and neo-natal care, children are a burden to feed and raise. They also limit a woman’s ability to work outside the home—work that can lead not only to more income but to more autonomy. As one researcher at the World Bank noted, “the higher the level of a woman’s educational attainment, the fewer children she is likely to bear.”37


In 1845, a new law granted Swedish women equal inheritance rights. By the 1860s, the fertility rate in Sweden had started to decline. By 1921, women had the vote. By 1930, the fertility rate in Sweden was once again only slightly higher than the death rate, but now both rates were much, much lower—less than half what they had been a century before. Sweden was entering Stage Four of the Demographic Transition Model, in which the birth rate is at or near the level needed to sustain the population, even as the death rate continues to decline. Stage Four is a Goldilocks-like stage: at this point a healthy, long-lived society produces just enough babies to keep the population stable or slowly growing.


The United Kingdom, France, Australia—most of the countries of the developed world more or less matched the Swedish model, as the Industrial Revolution of the nineteenth century and the knowledge revolution of the twentieth century transformed societies. Meanwhile, a comparison with Chile, Mauritius, and China shows all three countries—part of what used to be called the Third World—growing more slowly, with both birth and death rates much higher than in the developed world.


While it took until the 1860s for the fertility rate to start declining in Sweden, in some advanced countries it began to come down earlier. In the United States and Britain, the arc began to bend downward in the early 1800s. Women still had lots of children; they just didn’t have as many as before. In the U.S., for example, white women (there is no available data on African American or Native American women) gave birth to, on average, seven children in the early 1800s. By 1850, the average was 5.4. By 1900, it was 3.6. Over the course of the nineteenth century, the fertility rate in the United States fell by nearly half. By 1940, on the eve of America’s entry into the Second World War, it was down to 2.2, barely above the level of 2.1 babies per woman needed to sustain a population.38


The popular conception of fertility decline is that it began in the 1970s, after the baby boom. But no. Prior to the baby boom, birth rates in advanced economies had been declining, in some cases, for a century and a half.


A quick aside: The term fertility rate has a crude, even offensive, baby-producing-machine sound to some ears. It is a term used by demographers to describe the number of children a woman is expected to produce, on average, in her lifetime. Although the terms fertility rate and birth rate have different meanings to demographers, we use them here interchangeably to avoid repetition. And in case you’re wondering why the replacement rate is 2.1 and not 2.0, the 0.1 is needed to counteract childhood mortality and the premature deaths of some women.


——


We’ve seen why the fertility rate fell through the nineteenth and early twentieth centuries. But why did the death rate continue to decline, despite the horrors of the world wars and the depredations of the Spanish flu? Most people would point to advances in medicine: new treatments and vaccines for diseases, improvements in surgery and internal medicine, the wonder drugs that knocked down once-lethal infections, progress in fighting heart disease and cancer. But an even more important development still gets relatively little press. The first years of the twentieth century witnessed a revolution in public health—a revolution led by someone as important as John Snow and even less heralded. His name was John Leal.


Thanks to Dr. Snow, by the dawn of the twentieth century, improved sewers in advanced countries had reduced the danger of waterborne contamination. But sewers couldn’t eliminate the risk, because the sewage ended up in the water eventually, and people drank the water. How could the water itself be purified?


The Swedish chemist Carl Wilhelm Scheele had discovered chlorine in 1774, and a century later German and English researchers had started using it to decontaminate pipes after a disease outbreak. There had even been a few crude, temporary efforts at chlorinating water in England and Germany. But the big breakthrough came in Jersey City, N.J., in 1908. The city’s water supply had been a problem for decades, leading to regular outbreaks of typhoid fever and other diseases. In 1899, the city contracted with the Jersey City Water Supply Company to fix the problem. The company, in turn, hired John Leal, a local doctor with a strong interest in public health, to identify and remove sources of contamination.


The son of a small-town physician, Leal had watched his father suffer and die from dysentery, giving him a lifelong obsession with combating infectious disease.39 He knew about the European experiments in chlorination and decided the real solution lay in permanently chlorinating Jersey City’s water supply, even though public sentiment and many scientists condemned the idea. Willful, even reckless, Leal decided to act, hiring contractors who, in only ninety-nine days, constructed the first functioning water chlorination system. On September 26, 1908, without bothering to get anyone’s permission, Leal began chlorinating the water in the Jersey City reservoir. Thank God, he got the concentration right; had he been wrong, Leal could have poisoned an entire city. The next year, when the city for the second time sued the Jersey City Water Supply Company, claiming the city’s water was still unacceptably contaminated, the judge noted the amazing decline in infectious diseases that had resulted from chlorination, and found for the defendant. Leal’s system worked.


Word spread as swiftly as infection. Within six years, half of all Americans served by municipal water supplies were drinking chlorinated water. Authorities in North America and Europe moved as quickly as their budgets permitted to introduce chlorination. The effect on public health was staggering. In 1908, when Leal first added chlorine to Jersey City’s water supply, typhoid fever killed twenty out of every one hundred thousand Americans annually. By 1920, just twelve years later, it was down to eight per one hundred thousand. By 1940, a scourge as ancient as the race had effectively been eradicated in the developed world.


Chlorination was one of the great advances in the war against disease. But medicine is sexier than public health. Anyone who knows anything about medical history knows that Frederick Banting and Charles Best led the team of Canadian researchers that discovered the role insulin plays in diabetes and a method for manufacturing it. But who has heard of John Leal?40


By the middle of the twentieth century, breakthroughs in combating disease and in public health had hugely expanded life expectancy. A girl born in Australia in 1890 could expect to live fifty-one years. A girl born in Australia in 1940 could expect to live well into her sixties.41 But even as the death rate declined, so too did the fertility rate, thanks to increasing urbanization and the growing empowerment of women. In 1931, when Australia began keeping such statistics, the fertility rate was already down to 2.4 babies per woman, just above the replacement rate of 2.1.42 For the whole developed world, the first half of the twentieth century was a period of improved life expectancy but reduced fertility, leading to smaller and smaller families and less and less growth in population—a classic Stage Four population model. Meanwhile, the great majority of the planet’s population suffered through the age-old misery of Stage One: a very high death rate and a very high birth rate, despite the so-called blessings of imperial rule by Britain, France, the United States or, God help you, Belgium.


And then, at the end of the last world war, all the patterns exploded, with both the developed and developing worlds flinging themselves into gyrations of fertility that we still live with today.


By the middle of 1943, it was clear to the leadership on both sides that the United Nations, as the Allies called themselves, would win the war against the Axis powers of Germany, Italy, and Japan. But what would come next? Planners in Washington knew what happened after the First World War. As governments wound down their war machines and the boys came home, unemployment rose, made worse by government moves to ward off inflation through increased interest rates, which brought on a sharp recession. The euphoric interlude of the Roaring Twenties ended on October 29, 1929, Black Tuesday, when the New York stock market crashed, bringing with it a decade of depression the likes of which the modern world had never seen. The aftermath of the First World War helped create the conditions for the Second. Would history repeat itself? Would the end of war bring recession and unemployment and maybe even another depression? Harry Colmery was determined to prevent that.


Another man whose name was nearly lost to history, Colmery grew up in Braddock, Pennsylvania, working in his father’s grocery store, holding down a paper route and also working part-time for the Union Pacific Railroad. That kind of industriousness got him to Oberlin College and then the University of Pittsburgh, where he earned a law degree. Before he could start to practice, however, the First World War arrived. Harry enlisted, training pilots stateside. After being discharged in 1919, he married and moved to Topeka, Kansas, where he lived and practiced law the rest of his life. Kind, compassionate, modest, Colmery was much loved in his adopted home town. But if Colmery lacked ego, he didn’t lack conviction. He was appalled by the war veterans he saw in Topeka—“maimed and diseased; some grope with blinded eyes; some hobble on canes”43—who had been left to fend for themselves by an indifferent federal government.


Colmery became involved in the new American Legion, serving as its president in 1936–37. When the Second World War arrived, he worked as a planner within the Legion, advising the federal government. Democrats and Republicans, politicians and bureaucrats, civilians and generals fiercely debated whether and how to help veterans once the war was over. Colmery was convinced he had the answer. Shutting himself up in a room in Washington’s Mayflower Hotel, he wrote out his proposal for reintegrating servicemen back into American life after the war.44 Of all the plans for postwar reconstruction, his was the one that Franklin Delano Roosevelt and his advisers seized on, using Colmery’s handwritten sheets as the basis for the Servicemen’s Readjustment Act of 1944, better known as the G.I. Bill. It didn’t hurt that the Legion fought to get the bill through Congress, which ultimately passed it unanimously. Colmery stood beside the president as he signed the bill into law.


The G.I. Bill created the modern middle class. Thanks to its offer of free tuition and other education assistance, eight million veterans obtained a degree, diploma, or on-the-job training. Thanks to low-interest mortgages and other forms of housing support, 4.3 million veterans bought homes.45 The G.I. Bill, coupled with the technological advances of the war, created the suburbs—and the freeways that linked those suburbs to each other and the city core. Almost everyone could afford a car and a modest home, complete with a newfangled television that Mom and Dad would watch in the evening with the kids. Lots and lots of kids.


Birth rates, which had been declining for decades, through boom and bust and peace and war, exploded. The Depression and the war had probably suppressed the birth rate below where it naturally would have been; postwar affluence certainly convinced many couples to marry younger and have more children. In any case, a fertility rate that had been declining since 1800 reversed itself, reaching 3.7 by the mid-fifties, back near where it had been at the turn of the century. It that sense, Leave It to Beaver, the popular 1950s comedy, was an anomaly. The Cleavers should have had 1.7 more children. Wally and the Beaver needed a sister.


In their own way, the Cleavers were inadvertent icons of propaganda. The family, everyone believed, consisted of a husband and wife and the children they produced. Though the image seemed eternal, in fact it had never before existed. Prior to the twentieth century, families were more extended and more fluid. A young married couple might live with one of their parents, until they got established or the overcrowding became intolerable. With mortality rates so high, it was anything but surprising if children lost a parent. The widow or widower would remarry, often creating two sets of siblings in a single household. Children might be sent to live with uncles or aunts or whatever arrangement seemed best—or least worst. Families were contingent. Had there been television in Victorian times, the hit show would have been The Brady Bunch.


Only after the war, with rising affluence and the arrival of modern medicine and advanced public health, could a couple reasonably expect to live on their own soon after marriage, and parents reasonably expect to live into their seventh or eighth decade and produce children who were almost certain to do the same. Christian and familial conventions, which had always condemned both bastardy and divorce, pushed for early marriage and large families, the surest way to tame the young, especially young men. The “baby boom,” as it became known, was an experiment, as much as anything, in creating the nuclear family as the social and moral anchor of society. Leave It to Beaver was an idealized depiction of the suburban, nuclear, middle-class family to which everyone was supposed to aspire. The reaction against the experiment of the baby boom, and its accompanying propaganda, we called the sixties. Canada and Europe matched the United States in both policies and fertility, though the boom started later in West Germany, which needed a decade to rebuild and to see its own economic miracle, the Wirtschaftswunder, take hold. Throughout the developed world, mothers had a lot more children in the late 1940s and throughout the 1950s, until the curve began to bend in the 1960s back toward the close-to-replacement rate that it had reached at the outbreak of the war.


The baby boom is best seen as an anomaly. The affluence and exuberance that arrived with peacetime produced a temporary, one-generation blip, before the historical trend reasserted itself. The boom was a fluke, and one that certainly can’t explain the massive growth in the global population that marked the second half of the twentieth century. For that, we must look elsewhere.


The developed nations of Europe and North America passed through Stage Two—in which the fertility rate remains high but the mortality rate starts to decline—over the course of the nineteenth and early twentieth centuries. The rest of the planet experienced it all at once, just as all the old flags started coming down and the maps were redrawn, then redrawn again.


At the end of the Second World War, the Allies dominated the planet, either as colonial powers or as victors in war. With victory came guilt: how could the Allies have been fighting for freedom while at the same time oppressing millions of colonial subjects? With victory came also the United Nations, the organization created by the winning powers to represent all the nations of the earth, with a mandate to ameliorate poverty and preserve the peace. As a peacekeeper, the UN proved to be a flawed chalice, but over the past half century it has succeeded in bringing food and at least the fundamentals of Western medicine and public health to the poorest of the earth, through its agencies of many initials and acronyms—the WHO, WFP, UNESCO, UNICEF,46 and others. Other forms of aid arrived directly, from former colonial powers or other developed nations who were just trying to do good—and maybe do well by having their businesses provide the aid and enter the local market as a result. A vast amount of this aid was squandered through corruption or poor planning. In some places, especially Africa, postcolonial life deteriorated. But in much of the world, year over year, things got better.


Yellow fever, dengue, malaria, Ebola. Through treatment, vaccination, and improvements in public health, such as clean drinking water and sewage treatment, foreign aid and economic development are rolling back the scourge of disease. Improved nutrition has also helped, thanks to the Green Revolution that we’ll be looking at in the next chapter. Across the planet, even the poorest of the poor are living longer. In Ethiopia, which has often been wracked by famine and civil war, life expectancy improved from thirty-four years of age in 1950 to fifty-nine years in 2009; in Haiti, the poorest country in the Western Hemisphere, it went from thirty-eight to sixty-one over the same period.47 Overall, the global average life expectancy has doubled to seventy years since 1900. As life expectancy improved in the developing world, and fertility rates remained high, the global population took off, from one billion around 1800, as we’ve already seen, to two billion by around 1927, to three billion by 1959, to four billion by 1974, to five billion by 1987, to six billion at the turn of the millennium, to seven billion today.48


Overall, foreign aid has been a blessing for the developing world. These days, the total reaches about $150 billion a year, one fifth of which is provided by the United States. That kind of money can help; in recent years, as donor countries have absorbed lessons learned from the past, foreign aid has done an especially good job at protecting maternal health. As we will see in a later chapter, economic growth in India and China also helped reduce global poverty and increase life expectancy.


The decades in which the developing world remained locked in Stage Two of population growth—with life expectancy increasing even as fertility rates remained high—account for the explosion of population since the Second World War. But look at those global population numbers again. It took about 125 years to double the planetary population from one billion to two billion. It took only three decades to get it to three billion, and fifteen years to get it to four billion, thirteen years to get it to five billion, and another thirteen years to get it to six billion. About the same amount of time got us to seven billion, and it will take, yes, around thirteen years to get us to eight billion.


The rate of increase has stabilized and begun to slow. And in the coming decades it will slow even more, stop, and then reverse. That’s because much of the developing world has entered Stage Three: a declining mortality rate but a falling birth rate as well. Other developing countries have reached the Goldilocks stage of Stage Four: a stable birth rate along with increasing life expectancy. The real surprise is that most developed and many developing societies have passed into a new stage.
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