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INTRODUCTION


The Clash


The idea for this book arose when a novelist was working as a writer-in-residence at the university of an evolutionary psychologist. They were preparing for a joint lecture about psychology and literature when the term ‘mismatch’ came up, a term that set their imagination alight. It led to hours, days and weeks of sparring, until it began to dawn on them that they should do something with this knowledge and these acquired insights.


What you are reading now are the fruits of a scientist’s and writer’s labour, a not immediately obvious combination. Science deals with the question of how and why the universe is the way it is. There may be many religious creation stories, but only fact can explain the origin of the entire universe, the Earth, animals, humans and all else surrounding it.


It is the task of science to fathom this factual basis. When all goes according to plan, scientists are guided solely by academic facts, or what are known as ‘hard facts’. In the course of their enquiries they encounter endearing errors, the occasional fierce quarrel and dogged debate, yet all scientists have an overarching desire to know the truth, to substantiate the true story of everything.


Writers, conversely, have been creating their own wondrous and compelling truths for thousands of years. For them ‘soft facts’ are the starting point; they invent their own creation stories about the how and why of the world. Writers do not need to prove anything; they describe a universe that might have been. According to some people, not least the writers themselves, they get closer to the truth at times than many an academic.


In this book the scientist and the writer embark on a quest for one of our time’s most evocative stories: the story of us humans, our influence on the planet and our clashes with its other occupants. We will present hard facts and theories, expressed through soft anecdotes and stories.


A hard fact is that our ancestors roamed the savannahs in Africa for millions of years. They lived in manageable groups of around one hundred to one hundred and fifty individuals. For two million years, our bipedal ancestors hunted prey and gathered nuts, seeds, fruit and honey. And then … something changed.


In literature this is a called a ‘volta’ or turn, a turn that changes everything. The volta in the life of humanity was the discovery of agriculture. Over the past twelve thousand years, people have learned how to cultivate land for the production of food, on an increasingly big scale. The surplus calories which agriculture eventually produced allowed our ancestors to have more children, leading to a significant rise in the global population. People put down roots in settlements, which became villages and later still towns and cities, huge cities, which were many times larger than the groups of one hundred and fifty in which they had once roamed the savannah. Further voltas followed the advent of agriculture; the industrial revolution of the nineteenth century was superseded by the post-World War II digital revolution, icing the cake for humanity and the planet.


Since then, everything has changed; what we eat, where and how we live, how we dress, how our children are born and how we raise them, who our leaders are, how we engage with our environment, how we travel and communicate and how we try to recover from illness. People of today differ in infinitely more areas and ways from humans and anthropoids of earlier times. Or do they?


This book is about the dramatic clash between the first few millions of years of human history – the era that is called the Pleistocene or, in popular parlance, the Stone Age – and the past twelve thousand years following the advent of agriculture. Or, if we were to view human evolution as an hour, about the clash between the first fifty-nine minutes and forty-three seconds and the last seventeen hectic strokes. It is about the clash between our biological and cultural evolution.


What does it mean that our minds and bodies are adapted to life as hunter-gatherers on the open grasslands, while we now live in split-level maisonettes in a completely different social context? Has this rapid progress been good for us? How do we try to survive with our primitive brains, formed during the Stone Age, in a modern information society which changes fundamentally every ten years? In other words: how does it affect us when we live in centrally-heated homes with electricity for bread makers and tumble dryers, in cities housing huge numbers of people we do not know, and with living and eating patterns wholly unlike those of our ancestors?


In nature, organisms adapt to their environment. This happens through natural selection (later on in the first chapter we will explain how this works). Humans gradually acquired the ability to change the environment to suit themselves. Cultural innovations allow us to shape our living environment to our evolutionary needs for food, security and reproduction. We are able to withstand cold by building huts and wrapping ourselves in pieces of cloth sewn together; we negate bad vision by putting on glasses or inserting contact lenses; splint broken bones to support them while they are healing; suppress infections with drugs; and avail ourselves of IVF and Caesarean sections to have the children who would otherwise never have been born. Three cheers to us.


No other animal species masks and compensates as much for natural weaknesses through culture as humans. Cultural evolution happens much more quickly than the biological variety. A good idea can spread throughout the global population at a rate of knots – the smartphone, Netflix or Pharrell Williams’ latest hit, for example – whereas it can take many, many generations and thus hundreds and thousands of years, for a genetic change to embed itself in the human DNA. Our ability to find quick solutions for intractable and unforeseen living conditions and to manage our environment enables us to live and survive anywhere on Earth. From inhospitable fjords in Norway to scorching deserts to the Isle of Wight. Thanks to our cultural abilities, humans rule this planet. Hip hip hurrah.


But in order not to sound too smug, there is a flip side. Not all the changes we introduce to our environment are good for us, whether in the short or long term. Sometimes a mismatch occurs, literally ‘a wrong combination’. The notions ‘match’ and ‘mismatch’ are important evolutionary concepts. Biologists began to use the terms in the 1960s in order to classify the relationship between predators and prey within a changing climate. Take migratory birds, for instance, which return from Africa in the spring just as caterpillars are emerging and there is plenty to eat. Global warming means eggs hatching earlier and birds arriving too late to be able to enjoy their snack. Their migratory instinct no longer matches the emergence of caterpillars, resulting in a crash in the bird population.


We call it a mismatch when, as a result of a change in the environment the survival and reproductive chances of that particular species’ individuals diminishes. Or in other words: mismatches arise when species are no longer well-adapted to their environment, as a result of which their survival and reproductive chances are impaired. A sudden natural event such as an earthquake or a volcanic eruption can cause such profound changes to the natural environment that the species is no longer able to live in it. Something of this kind happened to the dinosaurs some sixty-five million years ago. A meteorite impact (that, at any rate, is the current scientific view) made the Earth uninhabitable to such an extent that approximately half of the living animal species alive at the time gave up the ghost. Once the dust clouds had lifted, not one single land animal weighing more than five kilos appeared to have survived the aftermath of this intergalactic collision. They were unable to withstand the sudden change in their environment; a mismatch, in other words. Conversely, all kinds of small animals (such as mammals, reptiles and a small group of dinosaurs called Theropoda) were able to flourish as a result of the disappearance of their large competitors, a match in other words. The small mammals eventually evolved into elephants, lions, chimpanzees, whales and humans, and the Theropoda into birds. Viewed factually, dinosaurs as a family group have therefore not died out (at least according to the prevailing theory).


Mismatch can also arise when species themselves alter their own environment, resulting in them – and in their slipstream perhaps other species as well – no longer being well-adapted to this new, changed environment that they have created themselves. In this book, we will argue that humans, as a result of their evolved traits, have been able to intervene in their environment to such a degree that they have created countless mismatches for themselves and other species. The consequences of this are becoming ever more clearly and painfully visible. In modern society, we have to contend with a range of Western diseases, and biodiversity on Earth has declined dramatically due to our interference with in nature – both are consequences of mismatch.


Although mismatch can ultimately impact on the fate of entire species, in this book we are primarily interested in its effects on individual well-being, and especially that of humans. This is the domain of evolutionary psychology, the science that concerns itself with the evolution of our brain and behaviour. More about this later. In evolutionary psychology we speak of a match when a person exhibits behaviour that serves his or her evolutionary interests, in other words, looks after his or her own survival and reproduction. Gathering calorific food and fleeing real danger are examples of evolutionary needs, as is finding a suitable partner with whom to start a family.


Mismatch occurs when humans exhibit behaviour that does not serve but instead damages their evolutionary interests. An example of this might be consuming too much calorific food, being afraid of non-existing threats, or falling for the wrong person. In this book, we will show that during those mere seventeen seconds since the advent of agriculture and, faster still, during the 0.3 seconds since the industrial revolution and the 0.03 seconds since the digital revolution, humans have altered their environment so fundamentally, that the likelihood of mismatch has increased in areas as diverse as nutrition, education, sexuality, work, politics, war and nature. We need to do something about this, and we would like to share these insights with you.


First of all, there are all kinds of scientific consequences to mismatch. Viewed through a mismatch perspective, all manner of social and technological trends are easier to understand, from the popularity of Facebook to the craving for cosmetic surgery and our attitude towards refugees. Secondly, mismatch impacts in numerous ways on our physical and mental well-being, our happiness. Understanding the mismatch theory enables us to do something about this, whether it be exercising more, choosing our leaders more wisely or feeling better at work or in our free time. Finally, mismatch means we may have to rethink politics and policy. Authorities, institutions and companies that are better informed about mismatch are better able to create an environment that matches human nature (and its capabilities and limitations). When, for instance, scientific research shows that people feel better in a largely natural environment – the environment in which humans have evolved – should we not make places of work, school playgrounds and hospitals greener?


Getting to the bottom of mismatch and recognising its effects starts with gaining greater understanding about the evolution of this bipedal primate called Homo sapiens. Let’s pack our bags and travel back millions of years in time.




CHAPTER 1


The mismatch vision


Eight million years ago, as a result of global climatological changes, a landscape came into being in several places on Earth that scientists call ‘open grassland’ or the savannah. Many mammals at the time adapted to this new environment: antelopes, hyenas, boars, horses and some primate species. Without open grassland, you and I would never have existed.


Roughly six million years ago somewhere – in what we call Africa these days – an ape species that was wandering around in the forests bordering these open fields split into two subspecies, probably as a result of geological circumstances isolating one group (temporarily) from the other. One of these subspecies became the present chimpanzees and bonobos, and the other – eventually – humans. The former stayed in the forest, the latter made for the savannah. This provided new opportunities, but not without a struggle.


Biologists and anthropologists have addressed the question as to what the landscape that created our species must have looked like. The African savannah largely resembled the Shire, the fictional landscape in Tolkien’s The Lord of the Rings. The environment was more verdant than at present, there were more rivers and the average temperature was around twenty degrees Celsius. It is not for nothing our ideal thermostat setting at home; it is the temperature of the primordial environment, to which our body has adapted. The common factor was a rolling, green landscape with streams and ponds that we still appreciate today when we go on a camping holiday in the UK or France.


But hold on! Before we go any further … Research into humankind’s origin has been the subject of fierce debate for years. There is no field in which colleagues from different disciplines challenge each other as harshly over theories and interpretations as this one. We will not burn our fingers on this. But there is one thing everyone seems to agree on: over time, many branches have grown on the tree of humanity, some of which have broken off in the meantime. Archaeologists, palaeontologists, biologists and anthropologists know of ‘pre-humans’, with beautiful Latin names such as Ardipithicus ramidus, Australopithecus africanus, Kenyanthropus platyops, Paranthropus robustus.


We begin this book two and a half million years ago, when our ape-like ancestors developed a unique curve in the lower part of their spine which enabled them to walk fully upright whereupon their brains expanded considerably. From that point onwards scientists designated our ancestors as ‘human’, or ‘homo’, in all colours of the rainbow: Homo habilis, Homo erectus, Homo ergaster, Homo heidelbergensis, Homo neanderthalensis, Homo naledi.


A hundred thousand years ago there may have been as many as six (6!) different species of homo active, who did not always treat each other kindly. What’s new? Even as recently as thirty thousand years ago on the Indonesian island of Flores, Homo sapiens lived alongside a Homo erectus called Homo floresiensis, nicknamed ‘the Hobbit’ because of its pygmean physique.


This we know: in the end only one species of homo survived, ourselves! The species Homo sapiens appeared roughly between two hundred and a hundred thousand years ago and became the eventual winner of the Human World Championship! Light the lanterns and pop the corks!


Anyhow, there are indications that a homo called Homo ergaster was able to use fire almost two million years ago. Perhaps early hominids lit fires to keep predators at bay and to prepare food. Later, Homo erectus, another distant human relative, was to discover how to hunt with fire, by driving herds of animals towards a cliff edge at night. At night, fires were kept burning.


The discovery of fire is the subject of many exhausting scientific squabbles. Some researchers put it later, mid-Stone Age, but when and however it came about, fire was more than a stove or protection against predators. More than anything, it saw to it that mankind was able to absorb food more efficiently by roasting it, without having to chew it for a long time – like a horse – and this in turn led to a decrease in our bowel size which gave our body more energy to develop our brain size. Over the past two and a half million years homo’s brains tripled in size. What’s more, from then on there was a central place for the group to gather and socialise: the campfire. No wonder that a log fire on a winter’s night is still the acme of cosiness. Let’s put some more logs on the fire …


Human life in prehistoric times


What did human life look like twelve thousand years ago? Let’s give free reign to our scientifically sound imagination, using insights from global archaeological, genetic, psychological, neurological, cross-cultural and anthropological research amongst hunter-gatherer people such as the !Kung from Namibia and Botswana, the Hadza from Tanzania, the Tsimané from Bolivia and the Enga from Papua New Guinea.


We lived in groups, like practically all primate species. The gorilla, for instance, (with whom we shared a common ancestor around nine million years ago) lives in groups of approximately ten individuals. The chimpanzee (with whom, as previously mentioned, we shared a common ancestor six million years ago) lives in groups of thirty to fifty individuals. We topped them all: homo was the most social of all primates and lived in the largest groups.


Primeval human’s social network could comprise around one hundred and fifty individuals; family, friends and acquaintances. This was the tribe. Obviously, members of the tribe were not within each other’s sight all day; they spread out over a number of different camps within a large habitat. Each camp consisted of a number of extended families. Each extended family consisted of a family – man, woman, and a few children – augmented by grandparents, cousins, uncles and aunts. The extended family members would move from camp to camp, sometimes as much as eight times a year. They would follow pretty much the same route, to a spring or a place where family members would dwell. The members of the tribe would get together once a year to gossip, party and to find a partner – for the kind of things that happen during a night on the tiles or at festivals like Glastonbury or Reading.


Throughout their lives, from birth to death, our ancestors were surrounded by close and distant relatives pretty much all the time. They hunted, ate and slept together; as nomads, they literally went around together all their lives. Groups offered protection. A group allowed people to collaborate when they were hunting, picking and gathering. Sharing food was one of the most successful survival strategies. Going around together and sharing was a primeval variant on present-day life insurance, but one that would pay out directly during your life. We are sharers by nature.


Social relationships were extremely important. They were so important that we have something which no other primate has: sclera, or the white of our eyes. Proportionally, our eyes are surrounded by a large area of sclera. The advantage of this is that, in a group, you can immediately see what others are looking at. Other primate species concentrate more on which way heads are turned, we look at where eyes are focused.


Eye movement can reveal the state of social relations within our group. In a group, people look more at leaders than at followers. And if the group’s leader looks at something, then the rest will do so as well, because there could be a threat of danger. Human babies follow the eye movement of their parents after approximately three months. If their mother looks to the right, then they will do likewise. This is the first, speechless form of communication. Language probably evolved only as recently as around three hundred thousand years ago. At roughly one year of age, babies engage in social ‘coordination’. The mother looks at an object, the baby looks at this as well and then turns its gaze to its mother to confirm that they have both seen the same thing. This common orientation through eye movement is not matched by any other primate. We are the Looking Ape.


As previously explained, our ancestors lived in small, compact societies of around one hundred and fifty people. An extended family would criss-cross their part of the savannah, looking for areas with plentiful food, watering holes and camping spots. Decisions about where to head for next were made by consensus. Contrary to what history books tell us, our democracy did not begin in Athens or Rome, but on the African savannah. These societies were egalitarian, which means the nomadic groups knew no hierarchy, had few possessions and food was shared. The socialist Internationale ruled on the savannah!


But note: primeval society was by no means a hippy culture of ‘anything goes’. The egalitarian ethos had to be closely guarded to give a group a chance of survival. If someone tried to swindle, cheat or dominate, he could be bumped off without mercy (witness anthropological research amongst present-day hunter-gatherer people and archaeological excavations in which a good many bashed skulls were found in mass graves). Common interests and mutually accepted, informal leadership held the group together. If you did not agree with something, you would move on to another camp on your own or with your family.


Scientists believe that every tribe had different kinds of informal leaders, without any one person actually being the boss. No presidents, directors or managers on the savannah, therefore. There was some division of roles based on talent, age and gender. There were hunters (for food), warriors (to protect against external threats), diplomats (to maintain good relations with other groups), peacemakers (who had to see to it that the group did not break up and that conflicts were resolved), organisers (allocators of food sources and group activity moderators) and teachers (who had to teach others in the group, especially the young, know-how, values and standards). But these specialisations were not absolute and everyone had to be able to do a bit of everything.


Daily life consisted largely of hunting, gathering and sharing out food. The most important division of labour in the group was between men and women, something we also see amongst our distant relatives the chimpanzees, gorillas and bonobos. Generally speaking, the men in the group kept themselves busy with hunting, and the women with picking and collecting berries, fruits and nuts. We deliberately write ‘generally speaking’ here, because obviously there were women who took part in hunting and men who stayed behind. It does suggest that gender roles are ancient, nevertheless, and this explains why the brains of men and women – despite a plethora of parallels – are made up and function differently in some areas (we hope we have formulated it carefully enough to avoid being chased out of the village with tar and feathers).


During most periods, food was scarce on the savannah. There were times of plenty, but they were often followed by droughts and food shortages. During these periods, human evolution could speed up very quickly. We are physically designed for a diet consumed by our ancestors, with fish, meat, raw vegetables, fruit, roots, seeds, nuts and honey – and not for a diet of Big Macs and Snickers on a bed of Walker’s crisps. Our biological evolution has seen to it that in ‘times of plenty’ people try to absorb as many sugars, fat and other calorific foodstuffs as possible, as a buffer against times of shortage.


Our ancestors were dependent on hunting wild animals and gathering nuts, seeds, honey and berries to ingest calories. Obtaining this food required a large number of calories. Stalking a gazelle could take hours and success was not always guaranteed. What’s more, once meat had been gathered, it was shared out with everyone who wanted some. As there were no fridges, meat could not be kept. The ‘tolerated theft hypothesis’ argues that sharing meat happened under duress: if someone had found food he was obliged to share it with others. If he did not, then his fellow tribesman would remove it by force. During prehistoric times thrift and stinginess were not appreciated if at the expense of the group. This is how we have arrived at the proposition that, as far as property is concerned, human nature is oriented more towards the political left than to the political right. Contrary to what most economists, bankers and political commentators think.


Family life in prehistoric times


Evolutionary anthropologists assume that in prehistoric times people had on average a few more children than in present-day western society: approximately four or five children per adult woman. But infant mortality was high, and in the end every couple raised on average just over two healthy children into adulthood. This led to a reasonably stable population for many generations, because these two children eventually outlived the two parents. There was no room for more children as there was not enough food. Mothers breastfed their children for four to six years and during this period they were not likely to conceive. Moreover, whilst trekking from camp to camp, parents were only able to carry two children. So for a long time population growth was held in check. After the agricultural revolution the number of surviving children per household could exceed ten, which led to an enormous population explosion – with all the problems this entailed. We will come back to this in Chapter 2.


It goes without saying that in prehistoric times children were not educated in a school. As soon as children were able to walk, they were admitted to the ‘children’s group’. This group was a mixture of very young, young and almost adult children. As the group was relatively small in size, it did not contain many children of the same age. Grouping together a sizable number of children of the same age, as we often see in school forms and sports teams, is a novelty from an evolutionary perspective which can lead to excessive competition and is not conducive to children learning from each other.


Children were brought up by their parents, but for a significant part of the time also by other adults in the group, whereby everyone was generally less strict than in later times. In anthropology, this shared child care is called ‘cooperative breeding’. There are present-day hunter-gatherer communities in which parents are barely involved in the raising of their own offspring. They do not stop their children making mistakes and do not protect them against a host of dangers, as they will have to find these out for themselves. It is important that children learn to recognise dangerous situations individually in order to survive in a hostile environment.


What were these dangers for our ancestors? Threats came from outside and inside the group. People were forever on the lookout for bloodthirsty predators and poisonous creepy-crawlies. At times people followed the same herd, at others they would forage in the same area. In areas with scarce water and food, clearly demarcated territories between the groups existed – but people did not always stick to these. Border conflicts ensued, involving a great deal of bloodshed: it is estimated that in prehistoric times up to 30 per cent of adult men died as a result of violence. But there was also room for peaceful relations between groups that had united into a large tribe and shared watering holes and camps with each other.


From within there was always the threat of scroungers who lived off the efforts and contributions of others, or of dominant individuals who tried to control the group. And finally there was the regular threat of violence between competing families. Family feuds as depicted in mafia films like The Godfather and Goodfellas had their origin in the African savannah.


Big Bang for humanity


Human hardware – our body and brain – was formed over a period of millions of years in a relatively orderly natural and social environment. Around twelve thousand years ago a fundamental change took place that turned the world on its head. In several locations on Earth, people began to settle permanently. Instead of wandering nomads they became farmers who cultivated their land and domesticated animals, perhaps because their hunter-gatherer ancestors had depleted the flora and fauna resources around them.


Hold on again! The question of where and how agriculture first came into being is fiercely contested in the scientific community. Most likely, more or less simultaneously, probably in several places at once – the Middle East, Central America and East Asia – groups of hunter-gatherers started to keep cattle and grow crops. The question is why this development happened so suddenly. A likely explanation is that around twelve thousand years ago the Earth’s climate changed; the average temperature rose, making the circumstances for growing crops more favourable. To a much greater extent than before, it became possible to cultivate land and this is what happened. People began to settle alongside the crops they were able to grow, and kept animals which they domesticated rather than having to run after them for a meal. Agriculture is the ‘Big Bang for humanity’. It was as if life was being reinvented. Groups of people who had moved around for centuries settled in one place in order to cultivate the land, and in doing so changed their environment for ever.


However, this did not happen without a struggle. Having examined human bones, archaeologists have found that the initial farmers were less healthy than the surrounding hunter-gatherers. The average farmer was smaller than his hunting and gathering peers. Clearly agriculture did not bring in much, at least not at first. Yet at some point it became more lucrative to farm than to chase after animals. Humans started to create food stores, stores that could be defended. Hunter-gatherers always had to contend with the problem that during their peregrinations across the land they were not able to bring very much with them, let alone fridges or IKEA cabinets. Some people would have squirrelled away a few things, but not on a large scale. Once humans became adept at growing crops and keeping cattle there was no going back. Most became farmers, and the groups of hunter-gatherers disappeared or became marginalised.


The opportunity to store food created a society that differed radically from the long history of nomadic hunter-gatherers. Its effect cannot be underestimated. Because it was possible to store grains, there was access to food throughout the year and this enabled more mouths to be fed. Women could have more children, and at closer intervals. Children no longer needed to travel or to be dragged around. Families grew.


This transformation happened more or less simultaneously from Mesopotamia to Mexico, as if people all suddenly asked each other why they needed to chase steaks on legs when they could just park them behind a fence. The advent of agriculture and animal husbandry engendered large-scale trade, as farmers produced far in excess of what they needed for their own use. People began to live in bigger groups and lingered in one place. The stores had to be protected against thieves and other tribes, and this led to settlements with lines of defence and armies to protect villages and land.


Leadership changed. A shift was made from informal leadership to a system in which leaders were officially appointed and whose duty it was to store food and distribute this during shortages. Diplomacy changed. It was the job of the chiefs, kings and emperors to guarantee peace with other settlements, but room for expansion arose, too. This led to wars and conflicts. People married. Men and women were officially joined in matrimony and in some places men were able to marry several women at once.


This agricultural revolution changed our physical and social environment fundamentally. In many cases the effects were positive for our descendants: the global population exploded. It is estimated there may have been five to eight million people on the planet at the beginning of the agricultural revolution. During the course of twelve thousand years this has increased a thousandfold. In that sense you could say there was a match: humans fashioned an environment in which they had more and more children. But all these changes also provoked a mismatch: our new environment confronted us with things which our body and brain have been forever playing catch-up with – and are sometimes at a loss with.


In the beginning there was Charles Darwin


Evolutionary mismatch occurs when species are faced with a rapidly changing environment to which their hardware and software – their body and mind – is not well-adapted. In order to understand mismatch we need to delve a little more deeply into evolution theory and the principle of natural selection, before we go on to pursue evolutionary psychology.


Before Charles Darwin, with his book On the Origin of Species, fired the starting shot in 1859 for the theory of evolution people assumed God had created the world and had placed life in a perfect ‘match’ with its environment: the giraffe amongst the high trees, the cactus in an arid zone. But since Darwin we have known that this notion is nonsense. Plant and animal species adapt to their environment by means of a long process of evolution through natural selection. How did Darwin think this worked? His theory – which he amended considerably throughout his life – is really very simple, even though far-reaching consequences are attached to it. Darwin started from three assumptions – all three scientific facts now – which together led to the conclusion that species have adapted to their environment.


First of all (fact 1): individuals are never alike. However much individuals within a species may resemble each other, each specimen differs in aptitude, appearance or behaviour. Let’s take a classic example and introduce a giraffe living long ago called Gerald. He happened to have been born with an exceptionally long neck (not common for giraffes at that time). Raphael, who was born in the same group, had an ordinary, average-length neck, like all other giraffe calves. In other words, there is variation between individuals within a species.


Fact 2: Darwin assumed – without knowing anything about genes, the mechanism behind evolution – that the differences between individuals are hereditary, at least to an extent. This means that Gerald’s children stood a greater chance of having a long neck than Raphael’s children.


Darwin’s third supposition (fact 3) was that there is always competition between individuals within a species, for instance when searching for food or a suitable sexual partner. Some individuals fare better in this competition in that they have particular external or behavioural traits that offer an advantage. Thus Gerald, with his longer neck, was able to reach leaves higher up the tree a little bit more easily than Raphael, which meant he had a little bit more to eat and was able to give his children a little bit more as well.


According to Darwin, these three suppositions (facts) – variation, heredity, selection – lead to some individuals being better able to produce offspring than others on account of the fact that they have particular traits. Their descendants inherit their parents’ traits, and thus a genetic change spreads through a population and natural selection takes place. Through this slow, sticky process the species eventually adapts to its environment. The adjustments that ensure that individuals from a particular species are better able to survive, reproduce and look after descendants, are called ‘adaptations’.


The purpose of these adaptations is not to allow the species as a whole to survive. This is a major misunderstanding in thinking about evolution. Plants and animals do not do particular things because they are beneficial for the survival of the species, but because they increase their own chance of survival. In thinking about evolution it was assumed for a while that if she-wolves suckled the puppies of another bitch, these she-wolves did this in order to ensure there would be enough wolf puppies for the species to continue. But we now know that this idea is not correct (more outspoken scientists will even say it is utter nonsense). The fact that a species grows in number is an incidental consequence of natural selection, but not an objective. Natural selection deals with competition between individuals, or sometimes between groups within one species, of which the best adapted traits ultimately remain. This is the idea behind the ‘survival of the fittest’, the term introduced by Darwin’s contemporary Herbert Spencer, after he had read On the Origin of Species.


Back to Gerald and his cousin Raphael. Having a long neck gave Gerald so many advantages that he had more offspring than Raphael. Gerald’s children and great-great-grandchildren all had long necks as well, which meant that in time only giraffes with long necks were born. A long neck is thus a physical adjustment (adaptation) to the everyday environment of the giraffe, the African savannah.


Some scientists now assume that the giraffe’s long neck may have originated out of sexual motives, because giraffe males also use their necks to fight with other males to gain access to females. The one with the longer, stronger neck usually wins. Or maybe giraffes with long necks are a distinct turn-on for females. It would not be the first time that size mattered in the animal kingdom.


Darwin called this sexual selection. It is worth considering that natural selection comprises both an organism’s adaptation to the natural environment (trees with leaves high up their branches, for instance) and ‘social selection’, adaptation to the social environment. For animals that live in groups the latter may be more important. One of Darwin’s books (The Descent of Man, and Selection in Relation to Sex from 1871) specifically deals with this. Sexual selection is a specific form of social selection. It is about adaptations that make an individual more attractive to the opposite sex, so that they can be assured of offspring.


Female breasts are an example. They do not really have a survival function (if anything, they are a disadvantage in a nomadic existence). In order to give milk, a nipple and an internal milk reservoir suffices, as we can see from many other animal species. The human female’s graceful, external rounded breast has a sexual function, however, as it makes women more attractive to men. Perhaps it is not surprising that in upright primates female breasts became important traits, as males could see how young and healthy a female was. Erect meant ‘young’, sagging meant ‘old’, and sufficient fat reserves meant that someone had sufficient calories at her disposal to be able to bear and feed children. Rounded breasts signified full, fresh storerooms! Breast enhancing surgery (usually enlargement or firming) can cost around five thousand dollars. And turns your female breasts into a peacock’s tail. It will set you back, but it’s of no use, other than to attract men. The mismatch is that it continues to excite us (we, too, plead guilty), even though nowadays there does not always appear to be a relationship between rounded breasts and fertility.


Evolutionary scientists differentiate between two types of sexual selection: intersexual selection (where a trait spreads because it makes someone more attractive to the opposite sex) and intrasexual selection (a trait that helps to win the competition with individuals of the same sex). The red deer stag’s antlers are an example of a trait that has come into being as a result of intrasexual selection. The antlers can reach as high as seventy centimetres and are intended as a weapon in fights with other stags. The larger the antlers, the greater the chance of winning the fight, and the winner will gain exclusive access to the females.


There are, in short, various evolutionary avenues that can lead to biological adaptations of individuals and species to their environment. We must examine carefully how each trait has come into being. The giraffe’s neck can be the consequence of ‘pure natural’ selection, but also of sexual selection. Combinations are equally possible and appear frequently in nature. First the long neck gave access to more juicy leaves, something female giraffes thoroughly approved of, as it meant plenty of food for their calves. Result: they fell en masse for giraffes like Gerald (intersexual). With their long necks the males could also easily eliminate competitors for their females (intrasexual). Whereas Gerald has long since died, a part of him lives on: his genes. In the long term evolution is not about the survival of individuals, but about the survival of the gene material we are made up of. Individuals are born and die, but their gene material continues to live on in their children and grandchildren (and so on). Since Richard Dawkins’ book The Selfish Gene (1976) we have known that we have to focus on the genes. To borrow Bill Clinton’s phrase about the economy, it’s the gene, stupid!


Chance plays an important role in evolution. Gerald was born with a new or aberrant gene – a so-called mutation – or a new combination of genes which happened to have given him a longer neck than his cousin Raphael. Gerald fared better as a result, which meant that his long-neck gene was able to spread. In the end the long-neck gene spread throughout the giraffe population as it offered significant reproductive advantages. That’s why now only individuals with long necks are born. Evolutionary scientists emphasise that natural selection is not a purposive process. There is no designer or god in action who thought up everything beforehand. Evolution is all about fortuity.


Gerald had the fortune that the long-neck gene offered an advantage. Some mutations are maladaptive, on the other hand, and then we are dealing with ‘negative selection’. Maladadaptive traits tend to disappear from a population with great rapidity. Suppose Gerald’s gene mutation had made his neck not only longer, but a great deal more flaccid. Then Gerald, despite his rounded belly, would have lost every battle for a female, not have had any progeny and the long-neck gene would not have been able to spread.


Sometimes there is ‘neutral selection’, when there is no clear advantage or disadvantage to a trait. Eye colour for instance. People with blue eyes fare as well as people with brown eyes, at least in terms of reproduction: they have on average roughly the same amount of children and as a result both variants continue to co-exist in the population. Eye colour is therefore called a ‘selection-neutral trait’. The same applies to small, physical discomforts such as flat feet or protruding ears. As these features offer no advantages or disadvantages to procreation, they continue to exist within the human gene pool. Just like physical height: there are short and tall people. This means, again in all probability, that there are advantages and disadvantages attached to increasing height. Research shows that men and women of average height are considered the most attractive, and also have the most offspring.


It takes many generations before a trait is finally perceptible within the entire species. If Gerald and Raphael had lived in a forest with ubiquitous juicy leaves instead of on the savannah, Gerald’s long neck would have offered fewer advantages than Raphael’s. The natural selection of this trait would have evolved a great deal more slowly, or in all likelihood not taken place at all.


There is obviously a clear connection between the advantages a particular trait offers and the speed with which it spreads amongst the population. The greater the advantage, the quicker the natural selection process. A trait like ‘look after your brood’ instead of ‘dump them unscrupulously when they are born’ offers mammals an enormous advantage. That is why ‘maternal care’ probably spread so rapidly when it first emerged.


Darwin’s evolution theory shows how, over a long period, a species can adapt perfectly to its environment, so that its body and behaviour enable it to live there. An animal or plant’s appearance can often tell us something about the way its environment looks, too. An anteater is excellently adapted to an environment in which he can obtain food from termite hills and ants’ nests. His long nose fits in the holes of these hills and his long, rolling tongue is sticky enough to swallow thousands of insects at once and swift enough to avoid bites. The penguin for his part is perfectly adapted to the South Pole. His wings were originally intended for flying, but flying no longer has any urgency in the remote, predator-barren Antarctic region. And so a penguin can use its wings for something else now: swimming in the sea and hunting for fish. From wing to fin: an evolutionary adaptation to survive.


These two examples demonstrate that adaptations are historical traits. They tell us something about the species’ past, but not necessarily about the present or future. In the same way that the anteater no longer needs his long nose and tongue in the zoo, features that were beneficial in the past do not necessarily need to be functional once the organism’s environment changes. Biological evolution is almost always overtaken by new developments, so in fact we are constantly looking at the past when we want to understand why humans and animals have particular traits. When the environment does not change appreciably in relation to the period in which this feature first appeared, we call this a match. The African savannah where Gerald lived, for instance, has been the same for millions of years. For his descendants, their long necks and the savannah are a match.


Of interest to this book are features that used to be functional in the past, but have ceased to be: mismatches. Evolutionary mismatch is an important concept, as it makes clear that evolution lags behind. Rapid change in the environment can land species in difficulty – sometimes to the point of extinction. The species’ individuals take decisions that ultimately damage their evolutionary interests. Let’s hope it will not come to that for us just yet (but we are nevertheless putting on the soundtrack of Wagner’s Götterdämmerung).


The Costa Rican golden toad


Once upon a time there was a golden toad. This Costa Rican frog species was discovered by a biologist in 1966. For most of the year, the toad lived underground in the forest. He would only come up for a few days a year, in order to mate, and then only while it was foggy so that his golden skin would not be directly exposed to the scorching sun. Thanks to the miracle of nature he had babies happily ever after, until … the lumberjack clumped into the fairy tale in his oversize boots.


Since the middle of the twentieth century the fog has disappeared in entire sections of the rainforest as a result of local deforestation and global climate change. This had the effect of the sun roasting the golden toads alive when they surfaced to find a partner. The species promptly became extinct, partly thanks to our craving for fine hardwood garden furniture and luxury holidays. Consider this when you are next relaxing on your patio in your teak lounger.


The extinction of the golden toad is an example of mismatch between a particular evolved trait (a ‘breathing’ skin enabling life below ground) which does not fare well in a changing natural environment. This mismatch affected individual toads, male and female, and ultimately had disastrous consequences for the entire species. There might have been a more positive outcome if an accidental gene-mutation had occurred which produced Costa Rican golden toads with thicker skins able to withstand sunlight – and if this had spread quickly throughout the entire population. They would have fared better than their fellow toads with a delicate skin, and after a sufficient number of generations the species would have been able to adapt to the changing environment. Unfortunately, as said, natural selection depends on chance and this scenario, as far as we know, has not materialised. The last golden toad was sighted in 1989, and in 1994 it was placed on the list of extinct animals. Exit the golden toad.


The culprit in this case was Homo sapiens who, by changing the planet, has created all kinds of mismatches for other animal and plant species. The dodo similarly found its nemesis. During the seventeenth century, hungry Dutch seamen arrived on the island of Mauritius, the only island where this species of bird lived. In the absence of predators, the dodo had not developed a fear of hunters, whereupon it came face to face with the most gruesome hunter of all: humankind. The mariners also carried rats on their ships, which had not featured on Mauritius previously. The rats went for the dodo’s eggs, and this destroyed any chance of junior dodos. This double whammy landed the dodo (about which more in Chapter 8) in the history books once and for all.


Evolutionary psychology


When we look at the anatomy of the human body we look at our past. We have an anus (for 570 million years), eyes (450 million years) and we are able to differentiate colours (60 million years). Obviously, we share these traits with many other animal species we are related to genetically, to a greater or lesser degree. Since ancestral humans sought out the savannah, we have been walking more upright (for – probably – three million years), our mouths have become a lot smaller (two million years) and we have hardly any body hair (for – probably – around a hundred thousand years). These traits have evolved as they helped our ancestors survive in their natural environment. But how well are they helping us now, in an environment that has completely altered?


The impression might arise that the concept of mismatch is limited to physical traits, but this is by no means the case. Evolutionary psychology, a relatively new branch within psychology based on insights from evolutionary biology, presupposes that the brain evolved on account of natural selection. The brain too can be adapted better or worse to the natural environment in which it has to function. Over the past decades, developments in animal research, brain studies, genetics and cognitive sciences have fundamentally changed our understanding of the brain and its software, the mind. These developments support the core of evolutionary psychology: all behaviour is the product of the brain, which in turn is the product of biological evolution. It was long thought that our brain was simply a clever computer delivered with a clean hard disc at birth. But we now know that genes, DNA and heredity play an important role in how the brain functions and learns.


A core term in evolutionary psychology is EEA (environment of evolutionary adaptedness). Take your time to work this out. It refers to the environment in which our ancestors lived and to which – after a great deal of time – their bodies and brain adapted. The EEA of Homo sapiens is primarily the savannah on the African continent. On the plains of this grand habitat our ancestors, as a species, became increasingly well-adapted to their environment, that is, its flora and fauna. In short: our brains are equipped to live and survive in the wild.


The EEA of the human trait to ‘walk upright’ is likely to have begun around three to four million years ago when ancestral humans had settled on the savannah. Our physical frame is best-adapted to this environment and for that reason finds a sedentary existence problematic to this day. Likewise our human brain has an EEA that was largely formed in this same environment. So we can rightfully say that we have to try and survive with a Stone Age brain in a modern digital society.


The traits of the Stone Age brain


What does our Stone Age brain look like? We will elaborate on this later, but for now here is a short overview. Put simply, our prehistoric brain was focused on allowing our ancestors to live and survive in small groups of families and friends, who moved around in a natural environment full of danger. We can still see traces of this in how our modern brain functions. Our brain is particularly concerned with dangers we can perceive with our senses (so can see, smell, hear or feel) and we are relatively less quickly alarmed by dangers not perceptible to our senses (like climate change). In divisive issues our prehistoric brain tends to let our self-interest prevail over that of others or the population at large.


Additionally, the interests of family members, who are genetically related to us, weigh more heavily than those of genetic strangers. That’s why we find it so difficult to be as empathetic towards refugees as towards family members in trouble.


Thirdly, our prehistoric brain is rather short-sighted. In the past, the future did not really matter, because you had to try and survive from day to day. Food could not be stored, so if you had a piece of meat you would eat it yourself and any leftovers you would share with your family. If you saw a beehive in a tree, you would take a little honey before another human or animal was able to climb the tree. This short-term thinking can be seen again in modern Western diseases such as obesity, which arises because people prefer to reward themselves in the short term (tasty bag of crisps) rather than in the long term (a healthy body).


Fourthly, the human brain is an excellent copier. To our ancestors, the advantage of living in a group was that they did not have to discover everything for themselves the whole time; they could copy the behaviour of others, for instance on how to hunt or light a fire. If someone ran away, you would do better to follow than to stand still. This propensity for conformity was useful in prehistoric times, but in a changing environment can lead to us adopting behaviour that ultimately does not serve our evolutionary interests, such as delaying having children because your hipster friends do.


Finally, our prehistoric brain is status-oriented, because during prehistoric times status meant a greater chance of having progeny. By working more, our status in society increases, but we forget to convert this into greater happiness, better relationships and more children.


Psychological mechanisms


In order to understand our behaviour better, we need to know a few things about evolution – but as luck would have it, we can turn to evolutionary psychology. Our thinking, our feelings are shaped by natural selection from prehistoric times. We have evolved psychological mechanisms that help us to deal with challenges in our environment that are – directly or indirectly – important for our survival and reproduction. Evolutionary psychologists make a distinction between the evolutionary function of behaviour and the mechanisms that produce the behaviour. The ultimate function of human and other species behaviour is reproduction, or more accurately, having as many descendants as possible who for their part can produce the next generation. But to achieve this evolutionary objective humans first have to achieve objectives closer to home: people need to find a way to survive, acquire status, find a fertile partner; they need to be able to feed and raise their children.


In order to enable us to realise these goals, evolution has equipped the brain with a large number of psychological mechanisms. These mechanisms dictate what food we enjoy eating, for instance, which partners attract us sexually, but also which type of leader we want to follow and whom we can trust. Evolutionary psychologists assume that natural selection takes place at the level of psychological mechanisms, resulting in the best mechanisms within the population remaining (i.e. the mechanisms that ultimately lead to the most babies). These mechanisms are also called ‘instincts’, as they influence our perception, thoughts, feelings and actions, often at a subconscious level. These instincts respond to cues from our environment, which in turn influence our behaviour. Thus, our psychology has evolved for us to choose a partner with whom we will produce children. And that in turn determines whom we find attractive as a bed partner. In order to increase their chances of offspring it makes sense for men to fall for women who are able to have children, in other words, young fertile women. And this may be stating the obvious, but research shows that (do not keep us in suspense any longer) young women are considered to be the most sexually attractive!


These evolved psychological mechanisms could be regarded as simple heuristics or ‘if-then’ decision-making rules. So for example: ‘If you want children, then choose a fertile woman to have sex with.’ This sounds rather obvious. It figures that the decision-making rule ‘if you want children, then choose a woman irrespective of whether she is young or old’ is not so shrewd from an evolutionary perspective. Men who applied this rule during our evolutionary past had fewer offspring, as a result of which their genes slowly but surely disappeared from the gene pool. Men who applied a decision-making rule which served their evolutionary interests better, had more offspring. Their sons applied the same rule because those rules are hereditary – and thus the sexual preference for young women spread through the male population. Using the logic of game theory, we can show how the evolution of these psychological mechanisms works.


Game theory


According to so-called game theory (a mathematical model developed during World War II and now applied to many science fields) when making a decision, people form lightning-fast, automatic judgments about what is the best option. For example: the majority of people who approach a red traffic light on a busy arterial road would not dream of ignoring this prohibition, because of the likelihood of accidents or spot-checking traffic cops. And yet there are always some idiots who do not take the slightest notice of traffic lights. At night, when it is much quieter, more people will deliberately jump a red light because the chance you will be involved in an accident is smaller, as is being caught by the police. Game theory is a model for finding out what people’s strategic decisions are. These decisions are often not particularly rational, and evolution has seen to it that they usually lead to the desired (that is, evolutionarily most advantageous) behaviour.


There are many applications of ‘game theory’ and we will encounter some of these (the prisoner’s dilemma, ‘the tragedy of the commons’ and political negotiations) later on. As far as evolution goes, game theory assumes that individuals use various strategies (read: decision-making rules) to survive and ensure progeny. These strategies, steered by the genes, compete with each other. The victorious strategy spreads over the population at the expense of strategies that are less successful.


It is possible to show that from an evolutionary perspective the decision-making rule ‘only trust people you know well’ is more successful than ‘trust anyone, irrespective of how well you know them’. The individuals who applied this latter rule ran the risk of being cheated, and if this happened often enough their genes would disappear from the gene pool. We will use the insights into game theory to explain why modern humans are predominantly (but not solely) monogamous; why some people are leaders and other followers; and why we all find it difficult to keep the planet clean.


The human brain is full of decision-making rules which were good for us in the environment in which we evolved (EEA). These ‘if-then’ rules were about partner and food choice, dealing with hazards, how to acquire status, whom to choose as leader or collaboration partner, what to talk about, etc. But we do not know if these psychological mechanisms and decision-making rules still lead to adaptive choices in the present or future. Our environment, partly through our doing, has been radically altered and so it is possible that the decision-making rules that were useful to us during ancestral times may now lead to the wrong choices.


For example: we are living in a world right now in which women (may) appear younger than their biological age because they wear make-up and have undergone plastic surgery. This might lead to men (with their decision-making rule ‘if you want children, choose a young, fertile female’) being tricked and falling in love with women who are less fertile or even infertile. As a result, these men’s chance of progeny decreases. This is a clear example of a mismatch, of a prehistoric instinct that worked in the ancestral environment when the age of a woman was easy and reliable to assess. In present times this is not always the case. Because of a mismatch, our ancestral instincts do not always respond equally adequately to our environment.


Four irresistible cues


The decision-making rules in our brain are activated by cues from their surroundings. A cool glass of juice may tempt you to have a drink, for instance. Feeling hungry is a cue for eating, just as it is, for some people, for a visit to the supermarket. Mismatch-lesson: never go to the supermarket when you are hungry, because you will buy too much! Research shows that the human brain only pays attention to one or at most a few eye-catching cues in order to make behavioural choices. We call these the ‘irresistible cues’. A mismatch may occur when our brain reacts to an irresistible cue, or when the correct cue to which our brain should respond is absent. These are the four most eye-catching mismatch cues, ‘the four irresistible cues’, or the






1    Exaggerated cues,


2    Fake cues,


3    Obsolete cues,


4    Absent cues.








We will begin with ‘exaggerated’. The philosopher Plato asserted that ‘beauty’ is a manifestation of ‘the good’, but is this still the case? Take the cues that reinforce a basic instinct, but ultimately work against us. Our system has a preference for sweet things, as it evolved to encourage us to eat more of the less prevalent honey and ripe fruit, ingredients that contain essential sugars. Modern confectionery is much, much sweeter and it therefore has ‘exaggerated’ allure. Colourful confectionery is an exaggerated cue. We crave it, we eat it in large quantities, but it gives us tooth decay. In biology, this is also called a ‘supernormal’ cue.


This term was coined by the Dutchman Niko Tinbergen, winner of the Nobel Prize for Physiology or Medicine. He discovered that if an animal is offered a cue which its brain is instinctively geared towards, it will engage with it obsessively. In an experiment, Tinbergen placed a fake egg in a bird’s nest. This fake egg was bigger and more brightly coloured than her own eggs. The bird focused all her attention on it and forgot to hatch her own eggs. In an exaggerated cue the most important characteristics of the original object of the instinct are magnified.


In addition, there are ‘fake’ cues, which look like cues from our ancestral environment, but mimic reality and therefore play a trick on our brain. These cues manipulate us to make choices that are adaptive in the real world and can lead to choices that do not serve our evolutionary interests. An example of this is internet pornography. When someone watches this (we, too, plead guilty), their brain and body react as if seeing real people in action, and the result is that men – like Onan in the Bible – spill their precious seed on the ground (or in an old sock). Around 10 per cent of people are addicted to internet pornography. From a biological point of view, porn-addicted men or women could make better use of their time and energy by finding a sexual partner in real life (more about this in Chapter 3, which deals with love and sexuality).


Then there are cues which were important to our ancestors, but have much less function in modern times. An example of an ‘obsolete’ cue is choosing a big, aggressive leader to defend your group. In prehistoric times it was important to follow a physically strong leader who could protect you against predators and hostile groups. But nowadays the physical strength of a leader is of much less consequence, as the leader has to be able to make the right decisions about often complex issues from behind his or her desk. So the choice for a strong, merciless leader has become less relevant in our new environment, and at times this choice can even work against our evolutionary interests. Just look at the millions of people who blindly followed Mao or Stalin, but ended up being victims of these bloodthirsty dictators.


Finally, in our modern environment some cues are entirely ‘absent’ which were present in prehistoric times. This can lead to a mismatch. An example is an excess of weak social structures in contemporary society where we are surrounded by people we do not know (well). Our ancestors lived in small, close, mostly familial groups, whose members were well-acquainted with, dependent on and helped each other when necessary. Let’s compare this to the modern city, where the opposite tends to be the case. Not infrequently city dwellers hardly know their own neighbours or even not at all. These days, you can be lying dead in your house for weeks (or months or sometimes even years) without a neighbour noticing. Most people we encounter in the street or at work are genetic strangers. The absence of a close social network has many negative consequences for humanity, from social isolation and increased health risks to a rise in addictions and less happiness. Lonely people have higher blood pressure and suffer from raised cortisol-levels: the stress hormone that damages health. Lonely people end up living shorter lives.


In other words, exaggerated, fake, obsolete and absent cues can all cause a mismatch. Later we will attempt to chart these potential mismatches as accurately as possible in the sphere of health, education, work, religion, politics and the environment, in order to then hint at whether and how we can do something about it. Can we organise society in such a way that we respond to the right cues, without allowing ourselves to be misled? How can we turn a mismatch into a match … without necessarily having to go and live in a cave again or having to relieve ourselves without toilet paper?


More mismatch


Now that we have some understanding of evolutionary psychology, the terms match and mismatch are easily explained. Say you have a choice between two options, one of which gives you an evolutionary advantage (A) and the other does not (B). If you find A more attractive than B there is a ‘match’. But say something changes in your environment or within you which makes you prefer B over A: then there is a mismatch.
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