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Mysteries of the Human Journey

A squirrel scurries along the windowsill of a Venetian Gothic structure at Brown University. It pauses for a moment and takes a curious peek at a peculiar human being who is spending his time writing a book, rather than devoting his energy – as he should – to foraging for food. This squirrel is a descendant of those who scampered through North America’s virgin forests thousands of years ago. Like its distant ancestors and contemporaries around the world, the squirrel spends most of its time gathering food, evading predators, searching for mates and seeking shelter from precarious weather conditions.

And in fact for most of human existence, from the emergence of Homo sapiens as a distinct species nearly 300,000 years ago, the basic thrust of human life was remarkably similar to that of a squirrel, defined by the pursuit of survival and reproduction. Living standards bordered on the subsistence level and scarcely varied over the millennia or across the globe. But perplexingly, over the past few centuries, our mode of existence has been drastically transformed. From a historical standpoint, humankind has experienced a dramatic and unprecedented improvement in the quality of life virtually overnight.

Imagine if some residents of Jerusalem in the time of Jesus, 2,000 years ago, were to step into a time machine and travel to the Ottoman-ruled Jerusalem of 1800. They would undoubtedly be impressed by the magnificent new city wall, the considerable population growth and the adoption of new innovations. But although nineteenth-century Jerusalem was quite different from its Roman predecessor, our time travellers would adjust with relative ease to their new surroundings. Admittedly, they would have to adapt their behaviour to the new cultural norms, but they would be able to maintain the trades they had practised at the dawn of the first century and sustain themselves easily enough, since the knowledge and skills acquired in ancient Jerusalem would still be pertinent at the turn of the nineteenth century. They would also find themselves vulnerable to similar perils, illnesses and natural hazards as those endured in the Roman period, and their life expectancies would hardly alter.

Envision, however, the experience of our time travellers if they were whisked away in our time machine again, just another two hundred years ahead, to early-twenty-first-century Jerusalem. They would be utterly astounded. Their skills would now be obsolete, formal education would be a prerequisite for most occupations, and technologies that might seem like witchcraft would be daily necessities. Furthermore, as numerous fatal diseases of the past would have been eradicated, their life expectancy would instantly double, requiring an entirely different mindset and longer-term approach to life.

The gulf between these eras makes it difficult to conceive the world we left behind not so long ago. As the seventeenth-century English philosopher Thomas Hobbes put it bluntly, human life was nasty, brutish, and short.1 At the time, a quarter of newborns died of cold, hunger and assorted illnesses before reaching their first birthday, women often perished during childbirth, and life expectancy rarely exceeded forty. It was a world engulfed in darkness after the disappearance of the sun over the horizon, a place where women, men and children devoted long hours to ferrying water to their homes, washed infrequently, and spent the winter months in smoke-filled homes. A time period in which most people lived in far-flung rural villages, rarely ventured from their birthplace, survived on paltry and monotonous diets, and could neither read nor write. A dismal era when an economic crisis did not simply demand belt-tightening, but rather led to mass starvation and death. Many of the daily hurdles that concern individuals in the present day pale in comparison to the hardships and tragedies faced by our not-so-distant forebears.

It has long been the prevailing wisdom that living standards have risen incrementally over the entire course of human history. This is a distortion. While the evolution of technology has indeed been a largely gradual process, accelerating over time, it has not resulted in a corresponding improvement in living conditions. The astounding ascent in the quality of life in the past centuries has in fact been the product of an abrupt transformation.

Most people of a few centuries ago led lives comparable to those of their remote ancestors – and most other individuals around the globe – millennia ago, rather than to those of their current descendants. The living conditions of an English farmer at the turn of the sixteenth century were similar to those of an eleventh-century Chinese serf, a Mayan peasant fifteen hundred years ago, a fourth-century BCE Greek herder, an Egyptian farmer 5,000 years ago, or a shepherd in Jericho 11,000 years ago. But since the dawn of the nineteenth century, a split second compared to the span of human existence, life expectancy has more than doubled, and per capita incomes have soared twenty-fold in the most developed regions of the world, and fourteen-fold on Planet Earth as a whole (Fig. 1).2

This continuing improvement has been so radical, in fact, that we often lose sight of just how exceptional this period is in relation to the rest of our history. What explains this Mystery of Growth – the scarcely conceivable transformation in the quality of life of the last few centuries, in terms of health, wealth and education, which dwarf any other changes in these dimensions since the emergence of Homo sapiens?

In 1798, the English scholar, Thomas Malthus, offered a plausible theory for the mechanism that had caused living standards to remain stagnant, effectively trapping societies in poverty, since time immemorial. He argued that whenever societies managed to bring about a food surplus through technological innovation, the resulting boost in living standards could only ever be temporary as it would lead inevitably to a corresponding rise in birth rates and a reduction in mortality rates. It was just a matter of time, therefore, before the ensuing population growth would deplete the food surpluses, and thus living conditions would revert to subsistence levels, leaving societies as poor as they had been before the innovation.
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Figure 1. The Mystery of Growth
The dramatic spike in income per capita across world regions over the past two centuries follows thousands of years of stagnation.3
Indeed, during the period known as the Malthusian epoch – which is to say, the entirety of human history up until the recent dramatic leap forward – the fruits of technological advancements were channelled primarily towards larger and denser populations and had only a glacial impact on their long-term prosperity. Populations grew while living conditions stagnated and remained near subsistence. Variations between regions in terms of the sophistication of their technology and the productivity of their land were reflected in differing population densities, but the effects they had on living conditions were largely transitory. Ironically, however, just as Malthus completed his treatise and pronounced that this ‘poverty trap’ would endure indefinitely, the mechanism that he had identified suddenly subsided and the metamorphosis from stagnation to growth took place.

How did the human species break out of this poverty trap? What were the underlying causes of the extent of this epoch of stagnation? Might the forces that governed both the protracted economic ice age and our escape from it foster our understanding of why current living conditions are so unequal across the globe?

Fuelled by the conviction, and the evidence, that in order to understand the causes of the vast inequality in the wealth of nations we would have to identify the principal driving forces behind the process of development as a whole, I have developed a unified theory that seeks to encompass the journey of humanity in its entirety.4 In shedding light on the forces that governed the transition from an epoch of stagnation to an era of sustained growth in living standards, it reveals the fingerprints of the distant past in the fate of nations.

In the first part of our voyage, we will explore the Mystery of Growth, focusing on the mechanism that confined the human species to a subsistence-orientated existence for most of history, and the forces that ultimately enabled some societies to break out of this trap and realise the unprecedented levels of prosperity enjoyed by many of the world’s inhabitants today. Our voyage begins at the point of departure of humanity itself – the emergence of Homo sapiens in East Africa nearly 300,000 years ago – and traces the key milestones of the journey of humanity: the migration of Homo sapiens from Africa tens of thousands of years ago, the scattering of people across the continents, the subsequent transition of societies from hunter-gatherer tribes to sedentary agricultural communities, and more recently the Industrial Revolution and the Demographic Transition.5

Human history is rich with countless and fascinating details: mighty civilisations that rose and fell; charismatic emperors who led armies to massive conquests and defeats; artists who created enchanting cultural treasures; philosophers and scientists who advanced our understanding of the universe, as well as the numerous societies and billions of lives lived away from the spotlight. It is easy to become adrift in this ocean of details, buffeted by the waves and unaware of the mighty currents underneath.

Instead, this book explores and identifies these undercurrents: the forces that have governed the development process. It demonstrates how these forces operated relentlessly, if invisibly, throughout the course of human history, and its long economic ice age, gathering pace until, at last, technological advancements in the course of the Industrial Revolution accelerated beyond a tipping point, where rudimentary education became essential for the ability of individuals to adapt to the changing technological environment. Fertility rates started to decline and the growth in living standards was liberated from the counterbalancing effects of population growth, ushering in long-term prosperity that continues to soar in the present day.

At the centre of this exploration is the question of the sustainability of our species on Planet Earth. During the Malthusian epoch, adverse climatic conditions and epidemics contributed to devastating decimations of the human population. Today, the impact of the growth process on environmental degradation and climate change raises significant concerns as to how our species might live sustainably and avert the catastrophic demographic outcomes of the past. The journey of humanity provides a hopeful outlook: the tipping point that the world has recently reached, resulting in a persistent decline in fertility rates and the acceleration of ‘human capital’ formation and technological innovation, could enable humanity to mitigate these detrimental effects and will be central for the sustainability of our species in the long run.

Intriguingly, when prosperity skyrocketed in recent centuries, it did so only in some parts of the world, triggering a second major transformation unique to our species: the emergence of immense inequality across societies. One might suppose that this phenomenon occurred primarily because the escape from the epoch of stagnation has occurred at different times across the globe. Western European countries and some of their offshoots in North America and Oceania experienced the remarkable leap in living conditions as early as the nineteenth century, while this ascent was delayed in most regions of Asia, Africa and Latin America until the latter half of the twentieth century (Fig. 2). But what accounts for some parts of the world undergoing this transformation earlier than others?

Disentangling the Mystery of Growth will enable us to grapple, in the second part of our voyage, with the Mystery of Inequality – the roots of the differences in development paths between societies and the momentous expansion of the gap in living standards among nations in the past two hundred years. Uncovering the deep-rooted factors behind this global disparity leads us to reverse the course of our journey and to take major sequential steps far back in history, ultimately reverting to the place where it all began – the exodus of Homo sapiens from Africa tens of thousands of years ago.

We shall consider institutional, cultural, geographical and societal factors that emerged in the ancient past and propelled societies on their distinct historical trajectories, influencing the timing of their escape from the epoch of stagnation, and inducing the gap in the wealth of nations. Institutional reforms, at random critical junctures in the course of history, occasionally placed countries on different paths and contributed to their divergence over time. Likewise, the proliferation of distinct cultural norms contributed to the variation in the movement of the great cogs of history across the globe.6
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Figure 2. The Mystery of Inequality
The divergence in per capita income across world regions in the past two centuries.7

Yet, deeper factors, rooted in the distant past, often underpinned the emergence of cultural norms, political institutions and technological shifts, governing the ability of societies to flourish and prosper. Geographical factors, such as favourable soil and climatic characteristics, fostered the progression of growth-enhancing cultural traits – cooperation, trust, gender equality and future-oriented mindset. Land suitability for large plantations contributed to exploitation and slavery, and to the emergence and persistence of extractive political institutions. The disease environment adversely affected agricultural and labour productivity, investment in education and long-run prosperity. And biodiversity that invigorated the transition to sedentary agricultural communities had beneficial effects on the process of development in the pre-industrial era, although these favourable forces have dissipated as societies transitioned to the modern era.

But there is an additional factor lurking behind modern-day institutional and cultural characteristics that joins geography as a fundamental driver of economic development – the degree of diversity within each society, with its beneficial effects on innovation and its adverse implications for social cohesiveness. Our exploration of the role of geographical characteristics will take us 12,000 years back in time to the dawn of the Agricultural Revolution. The examination of the causes and consequences of diversity will lead us tens of thousands of years further back to the first strides of our species out of Africa.

This is not the first attempt to describe the core thrust of human history. Great thinkers such as Plato, Hegel and Marx argued that history unfolds according to inescapable universal laws, often disregarding the role of societies in shaping their own destinies.8 This book, by contrast, neither posits an inexorable march of humanity towards utopia or dystopia, nor purports to derive moral insights about the desirability of the direction of this journey and its consequences. Suffice to say, the modern era of sustained improvement in living standards is hardly equivalent to a Garden of Eden, where social and political strife are absent. Massive inequities and injustices persist.

Instead, in order to understand and help mitigate the ultimate causes of the immeasurable inequality in the wealth of nations, this book is designed to faithfully present an interdisciplinary, scientifically based narrative of the evolution of societies since the emergence of Homo sapiens. In accordance with the cultural tradition that views technological development as progress,9 the outlook derived from this exploration can be described as fundamentally hopeful, in terms of the overarching trajectory of societies across the globe.

In focusing on the grand arc of the journey of humanity, I do not intend to diminish the importance of the vast inequality within and across societies, but rather to empower us all with an understanding of the actions that could alleviate poverty and injustice and contribute to the prosperity of our species as a whole. As will be established, while the great forces underlying the journey of humanity continue to operate relentlessly, education, tolerance and greater gender equality hold the keys to our species’ flourishing in the decades and centuries to come.
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First Steps

Climbing the winding path towards the Mount Carmel Caves in modern-day Israel, it is possible to envision the majestic environment that would have surrounded this site in prehistoric times. The Mediterranean climate would have been pleasant across the seasons, with moderate temperature fluctuations. The creek snaking through the mountains in the adjacent verdant valley would have been a source of potable water. The forests beside the mountain range would have been suitable for hunting deer, gazelles, rhinoceroses and boar, and out in the wild, in the open areas abutting the narrow coastal plain and the Samarian mountains, there would have grown prehistoric species of cereals and fruit trees. The warm climate, ecological diversity and raw materials surrounding the Mount Carmel Caves would have made them ideal homes for numerous bands of hunter-gatherers over the millennia. Indeed, remains unearthed in these ancient caves, now a UNESCO World Heritage Site of human evolution, attest to a sequence of prehistoric settlements over hundreds of thousands of years, as well as tantalising potential encounters between Homo sapiens and the Neanderthals.1

Archaeological findings from this and other sites across the globe indicate that archaic and early modern humans slowly but steadily acquired new skills, mastered the use of fire, developed increasingly sophisticated blades, handaxes, and flint and limestone tools, and created artworks.2 A key driver of these cultural and technological advancements, which came to define humankind and set us apart from other species, was the evolution of the human brain.

Genesis

The human brain is extraordinary: large, compressed and more complex than the brain of any other species. It has tripled in size over the last six million years, with most of this transformation occurring 200,000–800,000 years ago, largely before the emergence of Homo sapiens.

Why have the capabilities of the human brain expanded so significantly over the course of the history of the human species? At first glance, the answer might appear self-evident: having an advanced brain has clearly allowed us to achieve levels of security and prosperity that no other species on Earth has managed to attain. Yet the reality is considerably more intricate. If a brain resembling the human one is indeed so unambiguously beneficial for survival, why has no other species developed a similar brain over billions of years of evolution?

Consider this distinction for a moment. Eyes, for example, developed independently along several evolutionary tracks. They evolved among vertebrates (amphibians, birds, fish, mammals and reptiles), cephalopods (including cuttlefish, octopuses and squid), as well as in a simpler form – ocelli – in invertebrates such as bees, spiders, jellyfish and sea stars. The distant ancestor of all these species, which lived more than 500 million years ago, seems to have had only basic light receptors, capable of distinguishing light from dark.3 Nevertheless, since accurate vision has provided a distinct survival advantage in different environments, complex eyes evolved independently in some of these different groups, uniquely adapted in each case to the individual species’ habitat.

This phenomenon, whereby similar traits evolved independently in different species rather than emerging from an existing trait in a common ancestor, is known as convergent evolution. There are numerous other examples, such as the development of wings among insects, birds and bats, and the comparable body shape that evolved in fish (shark) and marine mammals (dolphins) to suit life underwater. Evidently, various species have acquired similar beneficial traits by independent means – but not brains capable of crafting literary, philosophical and artistic masterpieces, or inventing the plough, the wheel, the compass, the printing press, the steam engine, the telegraph, the aeroplane and the internet. Such a brain has only evolved once – in humans. Why is such a powerful brain so rare in nature, despite its apparent advantages?

The resolution of this puzzle partly lies in the brain’s two major drawbacks. First, our brain exhausts enormous amounts of energy. It consists of only 2 per cent of the body’s weight while consuming 20 per cent of its energy. Second, its large size makes it difficult for a baby’s head to pass through the birth canal. Consequently, the human brain is more compressed or ‘folded’ than other species’ brains, and human babies are born with ‘half-baked’ brains that need years of fine-tuning to reach maturity. Human infants are therefore helpless: while the young of many other species can walk by themselves shortly after being born, and are rapidly able to acquire their own food, humans need a couple of years before they can walk by themselves in a stable fashion, and many more before they can reach material self-sufficiency.

Given these drawbacks, what led to the development of the human brain in the first place? Researchers have argued that several forces may have contributed jointly to this process. The ecological hypothesis suggests that the human brain evolved as a result of the exposure of our species to environmental challenges. As the climate fluctuated and nearby animal populations adapted accordingly, prehistoric humans with more advanced brains would have been better able to identify new food sources, devise hunting and gathering strategies, and develop cooking and storage technologies that allowed them to survive and thrive in the shifting ecological conditions of their local habitat.4

The social hypothesis, in contrast, maintains that the growing need to cooperate, compete and trade within complex social structures gave a more sophisticated brain, with its better ability to understand the motives of others and anticipate their reactions, an evolutionary advantage.5 Likewise, being able to persuade, manipulate, flatter, recount and amuse – all of which would benefit one’s social standing, as well as conferring advantages in themselves – spurred the development of the brain and the capacity for speech and discourse.

The cultural hypothesis, meanwhile, highlights the ability of the human brain to assimilate and store information, allowing it to be passed from one generation to the next. According to this viewpoint, one of the unique advantages of the human brain is its capacity to learn efficiently from the experiences of others, facilitating the acquisition of habits and preferences that boost survival in diverse settings without relying on the far slower process of biological adaptation.6 In other words, human babies may be physically helpless but their brains are equipped with unique learning capacities, including the ability to grasp and retain the behavioural norms – the culture – that enabled their ancestors to survive and will help their descendants to prosper.

One mechanism that may have further contributed to the development of the brain is sexual selection. It could be that humans developed a preference for mates with more advanced brains, even in the absence of overt evolutionary advantages of the brain itself.7 Perhaps these intricate brains attested to invisible qualities that were important for protecting and raising children, and potential mates were able to infer these qualities from perceptible attributes such as wisdom, articulation, quick thinking or a sense of humour.

The evolution of the human brain was the main impetus for the unique advancement of humanity, not least because it helped bring about technological progress – ever more sophisticated ways to turn the natural materials and resources around us to our advantage. These advancements, in turn, shaped future evolutionary processes, enabling human beings to adapt more successfully to their shifting environments and to further advance and utilise new technologies – an iterative and intensifying mechanism that has led to ever greater technological strides being made.

In particular, it is thought that developments in the mastery of fire, which allowed early humans to begin cooking their food, spurred additional growth of the brain by reducing the energy required to chew and digest, thus making calories more accessible and freeing space in the cranium previously occupied by jaw bones and muscles.8 This reinforcing cycle may have fostered further innovation in cooking technologies, which may have led to further growth of the brain.

Yet our brain is not the only organ that sets us apart from other mammals. The human hand is another. In conjunction with our brains, our hands too evolved partly in response to technology, specifically the benefits of creating and utilising hunting tools, needles and cooking gear.9 In particular, when the human species mastered the technology to carve stones and make wooden spears, the survival prospects of those who could use them forcefully and accurately improved. Better hunters could support their families more reliably, and therefore raise more children to adulthood. The intergenerational transmission of these skills increased the share of proficient hunters in the population, and the advantages of further innovations, such as sturdier spears and, later, stronger bows and sharper arrows, contributed to the evolutionary advantage of these hunting skills.

Positive feedback loops of a similar nature have emerged throughout our history: environmental changes and technological innovations enabled population growth and triggered the adaptation of humans to their changing habitat and their new tools; in turn, these adaptations enhanced our ability to manipulate the environment and to create new technologies. As will become apparent, this cycle is central to understanding the journey of humanity and to resolving the Mystery of Growth.

Exodus from the Cradle of Humankind

For hundreds of thousands of years, the human species roamed in small bands of hunter-gatherers in Africa, developing complex technological, social and cognitive capabilities along the way.10 As prehistoric humans became ever better hunters and gatherers, their population in the fertile regions of Africa increased significantly, ultimately reducing the living space and natural resources available to each of them. Thus, once climatic conditions permitted, humans started branching out to other continents in search of additional fertile grounds.

Homo erectus, arguably the first hunter-gatherer species of human, spread out to Eurasia nearly two million years ago. To date, the oldest fossils of early Homo sapiens to have been discovered outside of Africa are 210,000 years old (uncovered in Greece), and 177,000–194,000 years old (found on Mount Carmel in northern Israel).11 Yet it appears that the descendants of these first modern humans to leave Africa became extinct or retreated into Africa due to adverse climatic conditions during the glacial period.12

It was in Africa, then, about 150,000 years ago that the most recent (matrilineal) ancestor of all living humans, Mitochondrial Eve, emerged. Although there were of course numerous women in Africa at the time, their lineages ultimately became extinct. All humans on Planet Earth today are descended from this one African woman.13

The widely accepted ‘Out of Africa’ hypothesis suggests that the current population of anatomically modern humans across the globe descends predominantly from a more significant migration of Homo sapiens from Africa as early as 60,000–90,000 years ago.14 Humanity flocked to Asia via two routes: the northern via the Nile Delta and the Sinai Peninsula to the eastern Mediterranean region known as the Levant, and the southern one via the Bab-el-Mandeb Strait at the mouth of the Red Sea into the Arabian Peninsula (Fig. 3).15 The first modern humans reached South East Asia more than 70,000 years ago,16 Australia 47,000–65,000 years ago,17 and Europe nearly 45,000 years ago.18 They settled Beringia approximately 25,000 years ago, crossing the land bridge over the Bering Strait during several periods of the Pleistocene Ice Age, and entered deeper into the Americas 14,000–23,000 years ago.19

These waves of migrations out of Africa contributed to the size and the diversity of the human population across Planet Earth. As prehistoric humans settled new ecological niches, they enjoyed access to new grounds for hunting and gathering and started to multiply more rapidly. Meanwhile, their adaptation to diverse new environments led to greater human and technological diversity, fostering the spread and cross-pollination of innovations, and leading to further population growth.
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Figure 3. The Migration of Homo sapiens out of Africa
The estimated migration routes of Homo sapiens and their approximate years before the present. (Frequently revised in light of new discoveries.)

Ultimately, however, population growth led to the same scarcity of fertile land and resources that had spurred the migration from Africa in the first place. Despite their new tools and techniques, humans’ living standards gradually reverted towards the subsistence level. The inability to sustain the growing population, as well as climatic changes, eventually induced humanity to explore an alternative mode of subsistence – agriculture.

Early Settlement

Nearly 12,000 years ago, as the climate gradually warmed in the aftermath of the latest glacial period, Homo sapiens experienced a dramatic transformation. Across the world, people gradually swapped their nomadic wandering for sedentary lifestyles, and began to make great strides in art, science, writing and technology.

Evidence from the Natufian culture (13,000–9500 BCE), which flourished in the Levant, suggests that in some places the transition to permanent dwellings predated the onset of agriculture. Despite being predominantly hunter-gatherers, the Natufians lived in stable residences, made typically of a drystone foundation with brushwood superstructure. Each settlement contained up to a few hundred people, who ventured out for hunting expeditions and for gathering native wild crops.20 But for the majority of the world’s human population at the time, it was the transition to agriculture that was the primary inducement to sedentism.

The Agricultural Revolution, also known as the Neolithic Revolution, first emerged in the Fertile Crescent – a lush region along the Tigris and Euphrates rivers, down the eastern Mediterranean coast, and around Egypt’s Nile Delta – which was abundant in a wide variety of domesticable species of plants and animals. Agriculture emerged independently, about 10,000 years ago, in South East Asia, and from these distinct locations it spread swiftly across the Eurasian land mass. The rapid diffusion of agricultural practices within this vast region was enabled by the east–west orientation of these continents and the feasibility of the dispersal of plants, animals and technologies along similar lines of latitude without encountering major natural obstacles.

In contrast, as argued by the American geographer and historian Jared Diamond in his Pulitzer Prize-winning book Guns, Germs and Steel, sub-Saharan Africa and the Americas, which contained far fewer domesticable species of plants and animals, experienced the transition to agriculture significantly later.21 Despite an early onset of agriculture in Meso-America and in some regions of Africa, the diffusion of agricultural practices was slower within these areas because the north–south orientation of these continents created major differences in climate and soil between regions. Moreover, the Sahara and the largely impassable tropical rainforests in Central America served as natural barriers to this diffusion process.

Nonetheless, after hundreds of thousands of years of painfully slow technological and social change, this process – the transition from hunter-gatherer tribes to agricultural societies, and from nomadic lifestyle to sedentary living – spread within a few thousand years to most of humanity. During the Neolithic Revolution, humans domesticated a wide range of wild plants and animals around the world. Wheat, barley, peas, chickpeas, olives, figs and date palms, as well as sheep, goats, pigs and pigeons, were first domesticated in the Fertile Crescent. Grapes and pomegranates in the nearby Transcaucasian region. Rice, buffalo and silkworms were domesticated in China, and ducks in South East Asia. Sesame, aubergines and zebus in the Indian subcontinent. Sorghum, yams, coffee and donkeys in Africa. Sugar cane and bananas in New Guinea, and maize, beans, squash and potatoes, as well as turkeys, llamas and alpacas, in the Americas.22

Central for our story, agricultural societies benefited from significant technological advantages, which persisted for thousands of years. Unlike hunting and gathering tribes, these communities generated significantly larger output, which supported a growing population. Bigger and better equipped than hunter-gatherer tribes, agricultural societies ultimately displaced and absorbed non-agricultural groups as they proliferated across continents.

Meanwhile, the intensification of trade within each agricultural community freed individuals to specialise in a particular occupation, as a farmer, potter, weaver, toolmaker, merchant or artisan, for example. Gradually this led to the emergence of distinct social strata including, of particular importance, a non-food-producing class who were dedicated instead to knowledge creation. Taken together, the subsequent advancements in art, science, writing and technology herald the onset of civilisation.

The Dawn of Civilisation

Most agricultural societies initially maintained the social frameworks that had prevailed prior to the Neolithic Revolution. The cohesiveness of these small-scale, tribal societies with their densely interwoven kinship ties facilitated cooperation and the mitigation of disputes. Tribal leadership enforced the community’s rules and fostered cooperation, but significant social strata rarely emerged, and nearly all individuals engaged in agricultural or pastoral activities.

But as settlements grew in size, as their populations became denser, and as people’s occupations became more various, there arose a need for more widespread cooperation, beyond the capabilities of the kinship framework. The complex political and religious institutions that emerged to serve this need allowed our ancestors to collaborate on a much larger scale, enabling them to build vast irrigation systems, mighty temples, intimidating fortresses and formidable armies.23 Entirely new social layers were born, including rulers, noblemen, priests, artists, tradesmen and soldiers.

Jericho, one of the earliest continuous settlements in the world, began to expand around 9000 BCE and lasted well into the biblical period. It consisted of a dense warren of houses, abundant in tools and ritual objects, that were home to 1,000–2,000 people, and was surrounded by a stone wall 3.6 metres high, featuring an 8.5-metre-high tower.24 A second important settlement in the Fertile Crescent – Çatalhöyük (7100–5700 BCE) – was a regional trading centre for pottery, flint and obsidian tools, and luxury goods. This site, located in Anatolia, in present-day Turkey, contained rows of decorated mud-brick houses built right up against each other, accommodating at its peak approximately 3,000–10,000 people who farmed wheat, barley, legumes, sesame, almonds and pistachios, and raised domesticated livestock including sheep, goats and cattle.

Most of the great cities of the ancient world sprung up initially on the banks of the Euphrates, Tigris and Nile rivers, 4,000–6,000 years ago. They included the ancient centres of the Sumerian and Akkadian civilisations, Uruk and Ur, which reached nearly 100,000 inhabitants during this period, and Memphis in ancient Egypt.25 Cities in China – and subsequently India and Greece – approached the same size as that of the dominant settlements in the Fertile Crescent about 3,300 years ago, while Carthage, in North Africa, reached this stature a thousand years later. Intriguingly, it was not until 2,000 years ago that a European city – Rome – topped the rankings of the world’s largest cities, and it was not until the twentieth century that a city in the Americas – New York – was crowned the most populous worldwide.

Once again, this transitional moment in the journey of humanity was spurred by and led to technological advancement. A sudden acceleration of innovation at this time enabled further domestication of plants and animals, and improved cultivation, storage, communication and transportation. Methods of cultivation that were gradually introduced included the use of hoes, hand- and ultimately animal-drawn ploughs, irrigation systems and eventually terraced farming. Societies mastered the use of fire in the processing of clay and metal, and used these materials along with cement for the construction of dwellings, tools and grain storage. They learned to utilise water energy to grind grain, saddled domesticated horses, donkeys and camels to carry them across land, and harnessed the wind’s power to sweep them over oceans and seas. Five and a half thousand years after the people of Jericho constructed their fearsome 8.5-metre-high watchtowers, the Egyptians built the Great Pyramid of Giza, soaring initially to a height of 146.5 metres.

In addition, the technology of writing first appeared in Sumer in southern Mesopotamia 5,500 years ago. It emerged largely independently in Egypt 5,200 years ago, in China 3,300 years ago, and autonomously in Meso-America as early as 2,500 years ago. Writing was developed initially for accounting and recording purposes, and subsequently for funerary inscription. Yet it also, importantly, allowed societies to store useful knowledge, pass it on to future generations, and solidify unifying myths.

As did earlier periods of technological change, the Neolithic Revolution not only transformed the lifestyle and tools of human beings, but in doing so it also stimulated biological adaptations to their new environments. The co-evolution of genes and culture is perhaps best exemplified by an adaptation brought about by the domestication of animals – lactase persistence. Lactase is an enzyme that is essential for the digestion of lactose – a sugar found in dairy products. Like other mammals, prehistoric humans only generated lactase in infancy. But mutations that emerged in Western Asia, Europe and East Africa as early as 6,000–10,000 years ago permitted the persistence of lactase generation and thus milk consumption beyond infancy.26 Specifically, among the societies of cattle herders and shepherds that inhabited these regions, adults who happened to be able to produce lactase could use their animals as a portable and renewable source of food. The evolutionary advantage this conferred led to greater prevalence of this trait in these populations over time. As a result, over 90 per cent of adults in the British Isles and Scandinavia are lactose-tolerant, whereas the proportion plummets to under 10 per cent in East Asian communities – where the economy was not traditionally based on sheep and cattle.27

Animal milk was not the only natural product that we evolved to consume. Similar mutations enabled the digestion of starch, allowing humans to integrate bread into their diets. Nor were our adaptations limited to an expanding diet. The rise in population density and the domestication of animals led to greater prevalence and thus resistance to infectious diseases and contributed in some societies to an innate immunity to malaria.28

Thus, the Agricultural Revolution set the stage for a cycle of mutual reinforcement between technological change and human adaptation. Triggered by population growth and climate change, and shaped by geography, a technological transformation took place – a change in our material relationship with our environment, involving greater use of domesticable plants and animals. It resulted in social and biological adaptations that both enabled this technological transformation and intensified our dependence on it. Ultimately, it was this cycle, an underlying force that has continued ever since, that generated significant growth in the human population and its control over its living environment, transforming Homo sapiens into the dominant species on Planet Earth.

Yet as noted at the outset, despite these enormous advances in knowledge and technology, quite mysteriously human living standards, measured in terms of lifespan, quality of life and our degree of material comfort and prosperity, remained largely stagnant. To resolve this mystery, we have to delve deeper into the origins of this stagnation: the poverty trap.
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Lost in Stagnation

The eighteenth-century cleric Thomas Malthus was raised in a wealthy family among England’s social elite. An influential scholar, he deplored the utopianism of contemporary philosophers such as William Godwin and Nicolas de Condorcet – luminaries of the Age of Enlightenment – who envisioned humanity’s path as one of inevitable progress towards an ideal society. In 1798, Malthus published An Essay on the Principle of Population, in which he expressed his profound scepticism about these prevailing and, to his mind, naive views. He advanced the gloomy thesis that in the long run humanity could never prosper because any gains it made would ultimately be depleted by population growth.

Malthus had considerable influence on his contemporaries. Some of the most prominent political economists of the period, including David Ricardo and John Stuart Mill, were profoundly swayed by his argument. Karl Marx and Friedrich Engels, on the other hand, assailed him for neglecting the role of class-ridden institutions in the prevalence of misery, while the fathers of the theory of evolution, Charles Darwin and Alfred Russel Wallace, credited his treatise with having a decisive influence on the development of their own highly influential thesis.

In retrospect, Malthus’s description of the world as it existed in the past was entirely accurate. It was his pessimistic predictions about the future of humanity that turned out to be utterly mistaken.

The Malthusian Thesis

Imagine a village in the pre-industrial age where the inhabitants devise a more efficient method to grow wheat using iron ploughs, considerably increasing their ability to produce bread. At first, the villagers’ diets would improve and, trading some of the surplus, their living conditions would rise. The abundance of food might even enable them to reduce their work and enjoy some leisure. But critically, Malthus argued, this surplus would allow them to sustain more surviving children, and accordingly the village’s population would grow over time. And since the land available for wheat cultivation within the village is necessarily limited, this population growth would gradually lead to a reduction in each villager’s bread ration. Living standards would begin to drop after the initial rise and would only stop falling once the ratio of loaves per villager returned to its original level. Painfully, their technological progress would lead to a larger but not a richer population in the long run.

This trap has had all living beings in its clutches. Consider a pack of wolves on an island. Global cooling causes sea levels to drop and uncovers a land bridge to another island, which is home to a peaceful population of rabbits. The wolves gain new hunting grounds, the availability of additional prey boosts their living standard, and more cubs survive to reach maturity, leading to an explosion of the wolf population. However, as more wolves must share a limited amount of rabbits, the wolves’ living standard gradually reverts to the pre-cooling level, while the wolf population stabilises at a larger size. Access to more resources does not make the wolves better off in the long
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Figure 4. Effects of Technology Level on Population Density and Per Capita Income across Countries in the Year 1500 CE
The chart depicts, based on cross-country variation in the year 1500 CE, the positive impact of the level of technology (as inferred by the time elapsed since the Neolithic Revolution) on population density (bottom panel) and its insignificant effect on per capita income (top panel).
(Each circle represents a region delineated by its modern international borders.)3
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Triumph of Death
Wall painting (1448), Palermo, Italy12
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Figure 5. The Impact of the Black Death on Wages and Population in England
The population of England declined sharply after the onset of the Black Death in 1348, resulting in a temporary rise in real wages, which reverted to their pre-plague level as population rebounded to its pre-plague level by 1615.13
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