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‘It is high time for each nation to study the others and by mutual agreement and co-operative effort, the results of such studies should become available to all concerned, made so in the spirit that each should become coordinate and mutually helpful component factors in the world’s progress.’

F. H. KING,

Farmers of Forty Centuries, or Permanent Agriculture in China, Korea and Japan (1911)








INTRODUCTION


Which foods best represent your part of the world? If you are in Maharashtra in western India, you might think of your prized local produce, the Alphonso mango. In South Africa, it could be biltong, a speciality product. Many Persians would nominate Ghormeh sabzi, a traditional stew. Delicious as all these may be, none are truly indicative of how we typically eat today, at least not in the industrialised world. Asked to bring back the most typical Earth foods, an anthropologist from Mars would fill its shopping basket with sliced bread, frozen pizzas and ready meals, picking up a burger and fries on the way back to the spaceship.

Curious extraterrestrials might also want to know how this food is produced. But if they stopped a random person and asked them, they probably wouldn’t discover very much. Despite the growth of interest in healthy eating, provenance and fair trade, most of us still have only a sketchy idea of the stories behind the foods in our fridges and cupboards. Our ignorance should embarrass us. Every well-informed citizen should know the basics about how food is grown, reared, processed, traded and controlled. We should all know how it affects our culture, economy, health and environment. There is a lot to learn, and the first lesson is that it is all much more complicated than you could ever imagine.

Consider a bowl of cornflakes, the kind of meal that is usually given no consideration. It is bought out of habit, eaten in a hurry and quickly forgotten. But think for a moment about how it got into the bowl. You might imagine that it starts with a farmer, but there is no way to trace your breakfast back to a single farm. The maize, for example, would have been bought from an intermediary, whose bulk containers would hold grains sourced from many different farms, all mixed up together. The chances are that most of this corn was grown from patented seeds, bought from one of a handful of big companies that dominate the global market. That seed would have been bred by one of a number of modern techniques, perhaps even genetic modification.

Each farmer would have been dependent on a number of pieces of machinery, and almost certainly on synthetic fertilisers, herbicides and insecticides. Irrigation was unlikely to have been provided by rainwater alone. Computers would have helped to plan harvests, which would have required storing and then transporting.

Cornflakes are usually fortified with vitamins and minerals, all supplied by specialist manufacturers. Other more sugary cereals may include highly processed ingredients such as high-fructose corn syrup or invert sugar syrup. Once made, the flakes will be packed, shipped to vast distribution centres and delivered to shops at just the right time so they don’t have too much or too little in stock. All of this depends on labourers throughout the supply chain, who are often badly paid and working in poor conditions.

Then there’s the milk. Most dairy cows are kept indoors, where every aspect of their environment is carefully controlled. Their feed may have come from the other side of the world, possibly grown on land that was cleared from rainforests. Their milk has to be heat-treated, packaged and shipped, chilled the whole time, if it is fresh.

All of this results in more than just the food you eat. The packaging needs to be disposed of, ideally recycled, but all too often not. The manure and urine from the industrial dairy cows need to be treated and disposed of, and when, as is often the case, this isn’t done properly, local water supplies can be polluted. If the corn growers are not careful with their fertilisers, these too can run off and contaminate neighbouring land and waters. If the farm is a liberally sprayed monoculture, with nothing but corn as far as the eye can see, local wildlife suffers. And, of course, there are the greenhouse gas emissions both from the energy required at each stage and the methane released by the animals and their waste.

Let’s not even get going on the tea or coffee you’re having with your breakfast.

Cornflakes are relatively simple by the standards of modern breakfast cereals. Apart from the added vitamins and minerals, the most famous brand has only four ingredients: maize, barley malt extract, sugar and salt. Yet when you think of everything that needed to be in place for you to be able to eat it, you uncover a tangled, complicated story. Imagine what is involved in your total weekly shop.

Picture a map of the world, with places and routes lighting up whenever and wherever some part of this process of making and selling cornflakes is taking place. You would see a kind of spider’s web of flickering filaments and nodes. Now imagine the illuminated web for another foodstuff. If every food’s earth print were superimposed on one image, all detail would be lost and almost the entire world would be glowing.

This incredibly complex network is usually called the food system, which is difficult to clearly define, let alone describe. The Food and Agriculture Organization (FAO) of the United Nations (UN) says that food systems ‘encompass the entire range of actors and their interlinked value-adding activities involved in the production, aggregation, processing, distribution, consumption and disposal of food products that originate from agriculture, forestry or fisheries, and parts of the broader economic, societal and natural environments in which they are embedded.’1 More pithily, Henry Dimbleby, who led the independent report for the UK government’s National Food Strategy, defines the food system as ‘the sum of all the elements that combine to produce, process, market and sell the food we eat’.2 It has become the hidden wiring of the modern, industrialised lifestyle, an essential part of the engine that keeps us going, and that nobody even notices unless it breaks down.

Food systems change and vary across time and space, often considerably, but there is always a sphere of human existence which they govern, guide and control. This can be thought of as the sum total of all the agents, practices, flora, fauna, land and water that are involved in and affected by the process of producing, eating and digesting food. Strangely, we do not have a word for that domain. In the absence of the proper Latin- or Greek-derived name it deserves, such as the nutrosphere, I’ll refer to it simply as our food world. This domain is not a discrete, separable part of the wider world but, rather, every feature of the world that would show up if you had a kind of infra-red camera that captured everything that affects and is affected by human food.

Using the concept of the food world subtly but importantly reframes our thinking. The food system is something outside ourselves that we sometimes participate in as consumers and workers. But as people who eat daily, we are always within the food world. Whereas ‘food system’ evokes associations of a massive global machine, controlled by pulleys and levers, the idea of the food world invites us to think of an organic ecosystem, in which every part is connected to every other. And while asking how our food system should operate sounds technocratic, thinking about how our food world should be managed foregrounds the ethical and existential import of how we feed ourselves. We have to think about values as well as processes.

The contemporary food systems debate is highly polarised and contested, but on one thing there is remarkable agreement: it is broken and we need to fix it urgently. Ask how and why it is wrong, however, and discord reigns once more. At the heart of the problem is a paradox: while humanity’s perennial challenge has been to provide enough food to feed the world adequately, many of our current difficulties are the result of overproduction. The worry is that we have only been able to produce large surpluses by depleting natural resources far more quickly than we can replenish them. The price of producing too much today could be that we cannot produce enough in the decades to come. In the meantime, we face both hunger and obesity, bumper crops and unprecedented environmental damage, food that is at the same time cheap for many and unaffordable for others.

There is no shortage of people offering solutions. Unfortunately, most proposals are far too simplistic: use technology to fix everything, return to traditional practices, go organic, let the market decide. All such prescriptions defy the incredible complexity of our food world, which can only be fully understood with a mastery of agronomy, ecology, biology, geography, sociology, anthropology, psychology, politics, history, economics, meteorology, chemistry, nutrition, business, cookery and more. It is precisely because a comprehensive understanding of the food world is beyond any single expertise that I dared to think I was in as good a position as anyone to take on the task of identifying its key features, joining the dots and sketching the big picture. I am by background a philosopher, and as Wilfrid Sellars put it, the aim of philosophy is ‘to understand how things in the broadest possible sense of the term hang together in the broadest possible sense of the term.’3 Substitute ‘the food world’ for ‘things’ and there is no better description of my goal: to understand how the food world in the broadest possible sense of the term hangs together in the broadest possible sense of the term. To enable me to do this, I have interviewed more than two dozen people for this book, and have surveyed the most important reports and studies from leading academics and authoritative bodies such as the United Nations. I see my endeavour as a form of ‘philosophical journalism’: finding the key facts, speaking to reliable informants, and using my philosophical skills to bring a picture of our food world together into a theoretically coherent and conceptually clear whole.

My interest in food has been intellectual as well as gastronomic for many years. In 2014 I published The Virtues of the Table, which explored the connections between the art of eating and the art of living. Two years later, I was invited to join the Food Ethics Council. The more I learned from my council colleagues about how the food system works, the more I realised that almost all received opinion about food and farming is simplistic at best, riddled with myths at worst. I realised that I wouldn’t have a good answer for the Martian asking about how we do and should feed ourselves. I wanted to inform myself and, by reporting back, inform others as well.

The need for a better understanding of the food world has become urgent because arguably it has never been in such a fragile state. To appreciate the scale of the problem, we need to dig deeper into the paradox of the simultaneous overproduction and undersupply of food, whereby a large global minority of human beings suffers from eating too much while another large minority suffers from eating too little.

Start with the deficit side of the equation. One of the UN’s key Sustainable Development Goals is to end hunger by 2030. Spoiler alert: it isn’t going to happen. The UN itself calls it a ‘daunting challenge’ and predicts that almost 600 million people will still be facing hunger in 2030. Many more will have an inadequate diet. In 2022, the UN said that 2.4 billion people did not have year-round access to ‘nutritious, safe and sufficient food’, with women and people living in rural areas suffering disproportionately. Worse, after decades of gradual improvement, these figures reached their lowest levels in 2014 and deteriorated badly as a result of the Covid-19 pandemic, later exacerbated by the Russian invasion of Ukraine. In 2022, 9.2 per cent of the world’s population was undernourished, compared with 7.9 per cent before 2019. An even greater number face food insecurity, meaning they ‘lack regular access to enough safe and nutritious food for normal growth and development and an active and healthy life’. In 2022, nearly three in every ten people on Earth – 2.4 billion people – were moderately or severely food insecure, with more than one in ten severely food insecure. Perhaps the most sobering statistic is that in 2021 more than 3.1 billion people – 42 per cent of the global population – were unable to afford a healthy diet.4 Behind these numbers are untold human lives, people all across the planet struggling to meet their basic needs.

And yet, according to the World Health Organization (WHO), more people live in countries where being overweight is a bigger killer than undernourishment than live in countries where lack of food takes more lives. Obesity worldwide has tripled since 1975, and by 2016 13 per cent were obese, with 39 per cent overweight.5 Although obesity is often portrayed as a problem of affluence, it is not that straightforward. Obesity rates are higher in Libya, Lebanon, Egypt and Iraq than they are in Canada, the United Kingdom, Spain or Israel.6 Levels of inequality within industrialised nations are greater predictors of obesity than average wealth.7

Malnutrition is mainly a problem of distribution and consumption. But Tim Lang, a professor of food policy, also thinks that the production side of the food system is facing a crisis of sustainability. Most believe that with the global population due to keep rising to nearly ten billion by the middle of the century, so too must agricultural output.8 The UN thinks that global food production needs to increase by 60 per cent by 2050 from a 2005 baseline.9 Some dispute this. But even if we can get by with a lesser increase, or even none at all, the world is already suffering the consequences of so much land and so many resources being used for food production. The global food system is responsible for a third of anthropogenic greenhouse gas emissions.10 It is also the primary driver of biodiversity loss, mainly due to the conversion of natural ecosystems to arable land or pasture.11 In Britain, once-common birds such as the turtle dove and the corn bunting have been pushed to the brink of extinction. Between 1970 and 2018, wildlife populations around the world declined by 69 per cent, and extinction rates are 1,000 times higher than historical averages and set to rise tenfold by the middle of the century.12 In many parts of the world, farming is also degrading soils, causing erosion and a reduction in nutrient content. By 2050, an estimated 90 per cent of the world’s soils will be degraded.13

Agriculture is also depleting one of our most plentiful resources: water. Farming is responsible for about 70 per cent of global water usage, and it is leaving the planet parched.14 In southern Spain, for example, subterranean aquifers are running dry as more and more water is drawn to irrigate the endless rows of crops being grown in polytunnels, most destined for export. Even in historically soggy England, fifteen out of twenty-three water-company areas were recently judged by the Environment Agency to be under water stress.15

We’ve faced food challenges before, but as Lang tells me, ‘The difference now is that some of the pressures today are so enormous, they will completely reshape the capacity of humans to be able to do anything about it. That is existentially different. And because it’s so huge, it troubles me hugely.’

Our health, our environment, our peace and our prosperity all depend on the food system doing its job to maintain a healthy food world. But no serious commentator says that we can continue with business as usual. ‘Go and talk to anyone in the industry, experts, specialists – very few think it is fine,’ says Lang. ‘Most think we’re in the calm before the storm. And indeed the storm is already beginning.’ Lord John Krebs, the first chair of the UK’s Food Standards Agency, calls it a ‘perfect storm’, created by the confluence of a rising population, low- and middle-income nations increasing their consumption of animal proteins, natural resources being in short supply, rising energy costs, diminishing returns from productivity gains, and climate change.16 Add to that poor nutrition and wars disrupting food supply, and you have what many now call a ‘polycrisis’.

Getting out of this mess requires technical innovations and changes in practice. But we cannot leave it to scientists and technologists to determine which farming systems are most efficient and what diets are most nutritious, and then press policy-makers to follow their prescriptions. As Lang says, ‘Food policy is not and cannot be neutral. Of course not, it is framed by assumptions, informed by values.’17

What we need to guide us is a global food philosophy, and articulating one is the aim of this book. By a ‘food philosophy’ I mean, with a nod to Sellars, the principles and values that should guide our management of the food world, understood in the broadest possible sense. This breadth means that such a food philosophy might be compatible with a variety of different practices: agricultural, industrial, commercial, culinary, social. It is also broader than a food ideology, which specifies in some detail how the food world should be managed, demanding that we all go organic, biodynamic, vegan, or that we depend on free trade or technology to sort us out. A global food philosophy need not be so prescriptive, but it will involve prescriptions. It will rule some practices out, demand others, but often leave multiple options open for how they are put into practice.

A global food philosophy is needed because anything thinner would leave us without a compass to guide us as we seek to repair our broken food world. At the same time, anything thicker has no chance of commanding enough agreement for all the most important actors to work together. For example, even if you think that the food world should be governed by organic principles, it would be naive to imagine that there is any chance of that happening in the foreseeable future. Advocates of food ideologies need to accept that their best cannot be the enemy of the common good, and that to heal the food world they need to find common ground alongside people they sometimes disagree with profoundly.

Because the food world is so vast, my broad sketch cannot be comprehensive. The seventeen chapters that follow focus either on some of the most significant aspects of the food world or on entire historical food systems. We’ll be looking at the many ways in which humans have fed off the land, from hunter-gatherers, nomadic herders and subsistence farmers, through to intensive industrial agriculture. We’ll examine how humans have been both pawns and players in the global food system, as slaves, producers of commodities, regulators of the food economy and titans of the food business. We will look at how other animals fit into this picture, such as cattle grazing the expanses of the Pampas, chickens kept in tiny cages, fish bred in vast farms, and live animals spreading diseases to humans. And we’ll explore how technologies such as meat grown without livestock, genetic modification, and methods of processing and packaging have changed and will continue to change what we eat.

This panoramic overview will take us across the world, to the Maasai of East Africa, the Inuit of the Arctic, the gauchos of Argentina, the Hadza of Tanzania, the smallholders of Bhutan, the Rohingya refugees in Bangladesh, the market traders of Wuhan, the industrial farmers of the Netherlands and the astronauts of the International Space Station. We will visit both the present and the past; the industrialised world, low- and middle-income nations and traditional societies – ones where the norms and practices remain largely continuous with their long past, which means by definition they are very different from one another, since they are highly self-contained.

Although the goal to formulate a global food philosophy may seem wildly ambitious, even hubristic, in practice it is anything but. When you look closely at the global and historical food world, key principles emerge naturally. They are already to be found in the food systems that work, held by the people for whom they are effective. Our food philosophy does not need to be invented or discovered, but simply recognised in the good practices found the world over. And when it is articulated, it should resonate. It needs to. As Lang says, the debate about how we feed ourselves is ‘a battle for hearts, minds and mouths’. To win it, we need a global food philosophy everyone can rally behind.






PART ONE Land







1 THE HUNTER-GATHERERS Hyrax and honey in Tanzania


Mwapo talks with the birds. Near Lake Eyasi in northern Tanzania, all Hadzabe men do. They call their interlocutor the Tikiriko, otherwise known as the honeyguide bird. The bird signals to the men when it has found a killer bee nest and the men reply in a back-and-forth that leads them to its exact site. Starting a fire with sticks, they climb twenty to thirty feet up the tree that houses the hive and smoke out the bees for long enough to remove the honeycomb. If it is lucky, the bird is left with some waxy scraps in reward for its assistance.

Mwapo is one of only a thousand Hadza left in Tanzania today, of whom fewer than 300 continue to live entirely as hunter-gatherers, with no permanent agriculture or architecture. ‘Hunter-gatherer’ or ‘forager’ communities have historically obtained all of their diet from wild foods. Anthropologist Richard Wrangham points out that it would be more accurate to call them gatherer-hunters because they gather daily, but every day doesn’t necessarily include a successful hunt. Whatever we call them, they move with the seasons, living in grass-covered huts that dissolve back into the landscape when they leave. They take from the natural environment what they need to survive, leaving it able to fully replenish itself, so that any extraction of resources can go on indefinitely without depleting them. This exemplifies the definition of ‘sustainability’ agreed by the UN in 1987: ‘meeting the needs of the present without compromising the ability of future generations to meet their own needs’.1

A typical hunter-gatherer only ‘works’ for around twenty hours a week, half the load of a standard full-time worker in an industrialised society. Outsiders may feel relieved that agriculture, trade and technology have made it unnecessary for entire communities to have to dedicate themselves to finding food. But our reliance on professional farmers has not made us more food secure. The Hadza have no food supplies in reserve, storing nothing for the future, but that is because they have no need to do so. They know that the next meal is always out there, waiting to be collected. Our storehouses and warehouses may appear to give us more security, yet we are only a few days away from hunger. Our international supply chains are extremely vulnerable, and if a city were to find its supermarket shelves empty, its citizens would have no alternative sources of nutrition. The industrialised world’s food security hangs by a thread, whereas that of the Hadza is almost unbreakable.

The Hadza represent one of our last living links with the first Homo sapiens. They provide a window into how we all used to live. They are inevitably a source of fascination, but they can also become objects of romanticisation. For many who bemoan the destruction of the environment unleashed by the Industrial Revolution, the consumerist culture of constant striving for more, and the obesity and illness created by modern diets, hunter-gatherers like the Hadza provide a model of a different way to manage the land, organise society and eat.



The diet of the Hadza is without doubt the aspect of their life that draws the widest interest today. The twenty-first century has seen the rise of the ‘paleo diet’, and many foods are labelled ‘paleo’, lending them a healthy halo, on the assumption that anything our Palaeolithic ancestors would have eaten must be good for us too. Public fascination with this idea grew with the publication in 2002 of the book The Paleo Diet, written by an American doctor of exercise physiology, Loren Cordain. Innumerable iterations followed, including ‘Stone Age’ or ‘caveman’ diets. All were based on the argument that the human body evolved to survive on the kinds of food our Palaeolithic ancestors ate. According to this theory, cancer, cardiovascular disease, diabetes and many other illnesses are modern ailments caused by a switch in diet that began when we started to farm, increasing our consumption of grains. Our health then deteriorated further as we processed our food more, increasing the amount of refined carbohydrates in our diets, especially sugar and white wheat flour. The scientifically plausible basis of the paleo diet is the so-called mismatch hypothesis: the theory that society has evolved faster than our biology, and so we are ‘stone-agers living in the fast lane’.2

There may well be lessons to be drawn from the diets of hunter-gatherers, but adopting the so-called paleo diet should not be one of them. Take the idea that we should avoid legumes and whole grains. In fact, there is evidence from fossilised tooth plaque that these foods were eaten in the Palaeolithic era, a conclusion supported by the discovery of stone tools like mortars and pestles, used to crush seeds and grains 20,000 years before the beginning of agriculture.

Behavioural ecologist and nutritional anthropologist Alyssa Crittenden is better placed than anyone to call out the unfounded claims of the paleo diet. For two decades she has been spending several months of every year with the Hadza. What she has observed flies in the face of the rigidity advocated by modern paleo diets, which overtly try to limit the kinds of foods that we eat. ‘Foragers themselves are very flexible in terms of their subsistence strategy, based on seasonality and resource availability,’ Crittenden told me. For example, she was informed that the Hadza never eat fish. But she was once in their territory during an El Niño year of ‘unbelievable, massive torrential rain’. ‘Lake Eyasi, an alkaline lake which often doesn’t have any water in it, had a lot of water. I was there when all of a sudden, I saw Hadza men stand up to their calves in the lake, take an arrow, wait really patiently and then stab a catfish. Guess what? The Hadza eat catfish. We human beings are resilient and we’re generalists and so in any environment where you can get a beautiful, fat, delicious catfish at the end of your arrow, who isn’t going to take it?’

This adaptability contradicts claims that there has not been enough time for us to evolve to eat foods which our Palaeolithic ancestors did not. In fact, we can eat many totally novel foods without millennia of adaptation. As Crittenden points out, ‘We did not evolve to eat a raw food diet. We did not evolve to eat a meat diet. We did not evolve to eat a plant diet. We evolved to eat all of it. We were able to essentially conquer all sorts of environmental obstacles because we ate a generalist diet.’

Our ability to vary what we eat is a huge human strength. For example, the genetic mutation that allows around a quarter of the world’s adults to tolerate lactose and so drink milk without any adverse effects only emerged around 10,000 years ago in Turkey, before spreading widely in Europe when farming had become the human norm. Similar mutations occurred in Africa and the Middle East. In the Bronze Age people drank goats’ milk in what is now northern Italy, while in Roman Britain they were consuming the milk of sheep and cows. The idea that the human body has made no significant genetic adaptations to our agrarian diet for more than 12,000 years has no scientific basis.

The adaptability of hunter-gatherers also reminds us that nothing was made to be food for anything else: animals have simply evolved to be able to extract nutrients from a huge variety of sources. So, for example, the primary purpose of the milk of other animals is to feed their own young, but it is no less natural for us to drink it than it is for us to eat anything else that originally evolved for other purposes, such as nuts, seeds or honey. Milk has been a core component of many diets for centuries, which would not have been the case if it were not nutritious.

Nutritionists today, such as those at Harvard Public Health, advise against the paleo diet’s wholesale exclusion of entire categories of foods like whole grains and dairy, arguing that it may increase the risk of deficiencies in calcium, vitamin D, and B vitamins, among others.3 Supplements and fortified foods may not be a good alternative because our ability to absorb vitamins and minerals depends upon the form in which they are ingested. For example, very little of the plentiful calcium in spinach is absorbed by the body because it binds to the oxalates and phytates that are also abundant in the vegetable. The exclusion of whole grains can also decrease the amount of fibre in the diet, which carries numerous health risks.

While it excludes some whole categories of food, there is one the paleo diet especially promotes: meat. Even if we set aside the current consensus that very high levels of meat consumption are bad for our health, the paleo prescription ignores the fact that the kinds of meat eaten by our ancestors were very different from the steaks and chicken breasts eaten today. Hunter-gatherers eat every part of lean, wild game, not prime cuts of farmed meat. The varieties of fruits and vegetables our ancestors ate also bear little relation to the cultivated varieties we eat today. They were much more fibrous, with more seeds and less flesh. Rather than scooping out a delicious plump avocado, for example, you’d have to peel and de-stone dozens of smaller ones in order to get anything like a meal. Even if we were able to source such wild, pre-farmed varieties, we would find them bitter and unpalatable.

There just isn’t any such thing as the paleo diet anyway. As anthropologist Christina Warinner points out, there was a plethora of paleo diets, varying according to where and when our ancestors lived.4 There were sub-tropical foragers, coastal foragers, Arctic foragers. There are ‘immediate-return’ foragers, who consume what they eat more or less straight away, and ‘delayed-return foragers’, who store their food for longer lengths of time. For example, in the pan-Arctic seal poke storage system, Inuit women process the skin of a whole seal into a waterproof container used to store and preserve precious rendered seal oil and other foods.

However, the fact that most fashionable paleo diets are neither truly paleo nor advisable as diets does not mean we have nothing to learn from the way hunter-gatherers ate. For instance, both Crittenden and Warinner have researched the hunter-gatherer gut microbiome. In recent years, there has been an explosion of interest in the importance of the microbes in our digestive system for human health. Like all frontier fields, some of the claims made are almost certainly hyperbolic, but there can be little doubt that a healthy, diverse population of gut microbes is an important indicator and determinant of wider health.

‘Microbiome’ is defined by the Nobel Prize-winning molecular biologist Joshua Lederberg as ‘the ecological community of commensal, symbiotic, and pathogenic microorganisms that literally share our body space and have been all but ignored as determinants of health and disease’.5 Crittenden and her peers have found that the gut microbiome of the Hadza contains more species and more types of bacteria than those of people in more industrialised countries. Warinner has also shown that the hunter-gatherer biome is similar to that of rural agriculturalists. In other words, it was not the move from hunter-gathering to farming that was the cause of our biome diversity loss but the move from natural, seasonal whole foods to highly processed manufactured ones. Industrialisation, not agriculture, is the culprit. One indicator of this is that the guts of people in industrialised societies have completely lost the Treponema bacteria that specialise in digesting fibres, creating important fatty acids in the process.

The healthy biome of the hunter-gatherers is adapted to a broad-spectrum carbohydrate metabolism, meaning it is tailored to the digestion of mostly plant-based foods. At the same time, Warinner has also reported that a comparison of the composition of the human biome with those of other species of herbivores, omnivores and carnivores shows that humans are definitely omnivorous.

The diet that produces this healthy biome has four main features – it comprises diverse, fresh, whole and seasonal food. Diversity is now recognised as being one of the defining features of a healthy diet. The American paleoanthropologist Peter Ungar and his colleagues have argued that the fossil, archaeological and paleoenvironmental evidence shows that increased dietary diversity and versatility was actually key to the early evolution of humans.6

The importance of fresh and whole foods has been appreciated for many decades now. Hunter-gatherers like the Hadza eat only fresh foods because they store nothing. Many forms of preservation, such as salting and drying, kill off the living microbes in food, which act as important ‘prebiotics’ that feed the gut microbiome. However, traditional forms of preservation that use fermentation encourage the growth of some microbes while killing those that cause the food to rot. Whole foods are also more effective prebiotics that those that have been refined.

That is one reason why seasonal eating is important: it tends to increase the proportion of the freshest food in the diet. Fruits and vegetables that have been transported across continents to places where they are not in season pay a nutritional price, largely because they tend to be picked before they are fully ripe, and hence not at their nutritional peak. Seasonal eating is also a sure route to more diverse eating. When we eat the same foods every day of the week we inevitably reduce the range of foods we consume. Seasonal variations in the diet also alter the composition of the biome over the annual cycle, to the extent that research has found that some microbes become undetectable at some parts of the year, only to reappear at others.7

In industrialised countries, diets tend to be the precise opposite of the one modelled by the Hadza. Instead of being diverse, fresh, whole and seasonal, foods are limited, preserved, processed and largely the same all year round. So, for example, in place of the natural sugars from fruits, vegetables and honey there are refined sugars, often in the form of high-fructose corn syrup, which overload the body in an intense, heavy blood glucose hit. Processed food provides less of the dietary fibre and living, organic matter that feed the gut microbiome.

The good news is that we have no reason to think that we have to eat exactly like hunter-gatherers to have a well-balanced, diverse seasonal diet which is as good as theirs. Rather than trying to mimic a largely fictional and restrictive paleo diet, you can simply eat more varied and fresh foods, from all the major food groups. Crittenden told me that if you take someone with a typical western, industrialised diet and get them to eat ‘a decent amount of animal protein, a lot of fresh fruits and veggies, not a lot of domesticated grains, and so really uptick the amount of fibre they’re eating’, then ‘even within six weeks or two months, all of a sudden you have a gut microbiome profile that looks like that of a forager’.

It is probably because the hunter-gatherer diet has these advantages over the industrialised one that anecdotally many people report health benefits of paleo diets, even though controlled studies fail to back these up. Anyone who goes on a paleo diet is almost certain to be ‘cutting out processed foods and ramping up fruits and vegetables’, as Deirdre Tobias, assistant professor in the Department of Nutrition at Harvard, put it.8 This, rather than the specific paleo prescription, could provide a health dividend.

There is a sense in which the hunter-gatherer diet actually created the problems we face today. Several studies have revealed that among foragers there is a strong link between highly calorific foods and food preferences. Among both male and female Hadzabe, for instance, their most energy dense food – honey – is also their most preferred, while tubers are least preferred and also the worst source of energy. The high importance placed on honey is reflected in the fact that men may spend up to five hours a day trying to acquire it during the rainy season, when game is harder to hunt. The Hadza language has a different name for each type of honey, varying according to the species of bee that makes it. The best is Ba’alako from the African killer bee. This alignment of energy content and preference works to our advantage when overeating is almost impossible and not getting enough food is the major risk, but it works against us when energy dense food is cheap, plentiful and engineered to be both tasty and moreish.9

Hadza food preferences also reveal that despite living in the same environment with the same resources, the diets of men and women differ, with women having a greater preference for berries and men for meat.10 In macronutrient terms, this can be seen as a greater male preference for protein and a female preference for sugar. It should not be surprising that there are such differences, given the different physiologies of the sexes. For example, men have more muscle as a proportion of their body weight and women more fat. But dietary medical research has rarely distinguished between male and female subjects, so the advice we get is almost identical for men and women, with relatively few exceptions, such as greater calorific intake for men and greater importance of calcium and iron for women. Studies of the hunter-gatherer diet perhaps suggest that we should be paying more attention to the differing nutritional needs of the sexes.



To learn from hunter-gatherers, we need to be able to overcome some deep-seated assumptions. Consider the question of why individuals who kill an animal then share the meat with others. The theory widely held by behavioural ecologists and evolutionary psychologists is that sharing is a form of ‘reciprocal altruism’. That is, by sharing the meat, the hunter is acting altruistically, but doing so is also in his long-term interests. The hunter cannot rely on himself for future meals because he does not know when he will next be able to kill an animal. By sharing, he creates an obligation from those he shares with to reciprocate when they are the successful hunters. This strategy is called ‘risk-reduction reciprocity’.

A team of anthropologists set out to test this theory by studying Hadza meat-sharing. If the risk-reduction reciprocity theory were true, then you would expect certain patterns of behaviour to follow, the most obvious one being that ‘the meat a man’s household gets from the kills of others depends on the meat the others get from kills by him’. But the anthropologists found that this was not what happened. Food was shared equally. There were no rewards for more successful hunters or penalties for those who were less successful.11

The team of anthropologists came to believe that a major reason why the risk-reduction reciprocity thesis failed is that ‘a large carcass among the Hadza is like a public good until it is distributed’. In other words, killing it does not make it yours. You only get to own a share after the group has allocated it to you. This also seems to be the case for the Aché, hunter-gatherers in what is now Paraguay. As with the Hadza, they show ‘no bias in the shares to better hunters or their wives and children’ and ‘hunters play no role in meat distributions’.

Interestingly, anthropologist Lorna Marshall found that the !Kung of the western Kalahari Desert do attribute nominal ownership of a carcass to an individual: it belongs to ‘the owner of the arrow that first penetrated the prey’, who ‘may or may not be the hunter who shot it’.12

Still, the anthropologists found themselves feeling the need to find some kind of egocentric motivation for hunters to ‘give up’ their kills. Their conclusion was that being a good hunter bought you status. ‘Everyone knows who acquired the carcass,’ they say, and ‘the effects on the hunter’s reputation are not the same as title to the meat’. This ‘status rivalry’ ‘or ‘show-off’ hypothesis would also explain why hunters talk incessantly about their kills and remember each one.

The risk-reduction reciprocity hypothesis and its refutation tell us at least as much about the thinking of western anthropologists as they do about the Hadza. The original misunderstanding of meat-sharing behaviour only arose because western observers brought with them the assumption that a food system must contain some kind of food economy in which participants in food production are rewarded in proportion to their contribution. But in hunter-gatherer societies the importance of sharing and mutual aid is so obvious that you don’t need material incentives to make your contribution. Even if status is a reward for being a good hunter, it does not follow that it is a necessary motivation. A parent who looks after their children well is usually rewarded by filial love, but the motivation for parenting is love for the child, not the desire to get it back. In the same way, a hunter might be motivated to play their part by their fidelity to the group, not by the status that playing their part well might bring.

It has become too easy to assume that every aspect of food systems must be understood in terms of trade and transaction. It is of course true that commerce is a widespread feature of our food world. Even the Hadza now trade some of their honey with Swahili and Datoga for cornmeal, a recent addition to their diet. Many also wear manufactured clothes such as T-shirts, which are obviously not home-made. But at the very basis of the Hadza food system is a cooperative effort in which trade and exchange play no role at all. For them, interdependence is part and parcel of daily life.



Much as there is to admire in Hadza society, it involves several practices that few outsiders would wish to adopt. Although there is a refreshing lack of political hierarchy, with no one in the role of chief, there are very strong and rigid sex-determined roles: men hunt, women gather; men make weapons, women make almost everything else, including dolls from termite nest mud. Crittenden has to rely on juvenile informants and her adult male colleagues for information about Hadza hunting practices because it is taboo for her, as a female, to accompany the male hunters.

Hunting itself is of course something that tests the squeamishness of societies in which veganism is increasingly seen as the most morally pure position. Hunting wild animals may seem to be more humane than factory farming, but animal welfare is hardly a Hadza priority. Animals are killed with darts tipped with a poison derived from a neurotoxin extracted from the desert rose by three hours of boiling. It is powerful enough to bring down anything other than an elephant, which the Hadza don’t hunt anyway. (Snakes are also off the menu, although deadly black mambas are killed on sight.) Little wonder the Hadza are very careful not to eat the bit of meat around the poisoned arrow tip.

People are commonly appalled by slaughterhouses, but the instantaneous unconsciousness induced by the stun guns used in abattoirs leads to a much cleaner and less painful death than being taken down by a toxin. ‘People don’t often think about what this means for the animal when it is not only shot with a poison-tipped arrow but, after you hit one, it takes some time to track the animal to find them,’ says Crittenden. ‘These large animals take a long time to die.’ National Geographic photographer Matthieu Paley reported following a Hadza hunt in which a giraffe was hit and wandered off, slowly getting more wobbly as the poison took effect. In this case, the giraffe overcame the poison, meaning it suffered hours of torment for no creature’s benefit.13 Paley had to feast instead on some roasted game: a hyrax, a small, furry herbivorous mammal which often ends up as a Hadzabe dinner.

Perhaps even more unsettling for those in most developed countries, where the eating of our fellow primates is taboo, is that the Hadza will hunt and eat baboons. Human beings descended from primates in the Rift Valley and are therefore very closely related to them. The Hadza have no theory of evolution, but they do believe another story of what happened in the same geographical location that makes the connection between them and baboons even more intimate.

Haine is a mythical giant, comparable to a god, who one day gathered some baboons and sent some to get food and others to bring water. The foraging primates returned with the food, tired and thirsty, but hours later, the ones sent for water had still not returned. When Haine and the foraging baboons went down to the river to see what had happened, they found the other baboons splashing around in the water. Haine told the food foragers that from now on they would be Hadzabe, while the others would remain baboons. The Hadzabe would live in the bush and eat berries, tubers, the fruit of the baobab tree, but first and foremost, meat.14

It is always discomforting for people who have grown up in industrialised food environments to realise that people who are evidently infinitely more in touch with the natural world than they are see the killing and eating of other animals as good and natural. Of course, that does not mean they are right. But it should at least give pause for thought: is disgust at meat eating really a sign of a more civilised society or simply a mark of one that has become detached from the realities of life and death?

Modern attitudes to animal welfare and sexual equality are not the only reasons you’d be hard-pressed to find a single example of someone from an industrialised nation choosing to irreversibly live among hunter-gatherers. Another reason might be the high infant mortality rate of 21.8 per cent, with only 55 per cent making it to their fifteenth birthday. Those who make it that far typically live into their sixties or beyond, but those brutal early years mean that life expectancy at birth is a mere 32.7 years.15 Even those convinced that Hadza are happier than the typical urban dweller may find that they value more than just contentment in life. Few would trade the opportunities, diversity and richness of the modern world for the simpler but heavily restricted and monotonous life of the hunter-gatherer. We want to grow, to learn, even if that makes life harder.

It is difficult enough for the few remaining hunter-gatherers who were born into this way of life to maintain it. Their lifestyle depends on being able to move around a large territory following seasonal food supplies, with a population density low enough to avoid depleting the resources they utilise. This is getting increasingly difficult for the Hadza as they face competition for land from others moving in to cultivate crops or raise cattle. Around the world the few remaining hunter-gatherer communities find themselves penned in by towns and land dedicated to agriculture or nature reserves.

Our planet certainly does not have enough space for seven billion people to hunt and gather. Biologists Lynn Margulis and Dorion Sagan have calculated that it requires 1,000 hectares to feed a single palaeolithic hunter-gatherer.16 So with a land mass of 24,853,200 hectares, the United Kingdom could sustain a population of fewer than 25,000. It is currently home to 68 million. In other words, a Britain of hunter-gatherers would have to get rid of more than 96 per cent of its people. The global population would have to be more than decimated to make hunter-gathering viable.

In any case, Crittenden believes there are no hunter-gatherer communities that are still collecting and eating only wild foods: ‘All foraging communities around the world are mixed subsistence, meaning they rely on other forms of nutrition and other types of food economies for at least part of the year. The community I work with in Tanzania have not yet started growing crops or tending domesticated ungulates like cattle or goats, but they do rely very heavily on donations from tourists, tour companies, missionaries and aid organisations. Many of them also participate in wage labour and are part of a market economy. So they’re also spending money to buy farmed and processed foods to supplement their diet.’

Not everyone wants to continue living strictly according to the old ways anyway. Crittenden says that ‘at the turn of the last century, when there were arguably far greater amounts of Acacia-Commiphora woodland available for people to live in and to access resources on, many individuals were choosing to turn away from the foraging lifestyle in order to engage in wage labour and a different type of economy’.

Times are hard for the last remaining hunter-gatherers. Crittenden sees their current situation as ‘fundamentally a human rights issue. The area of land in which foraging communities can exist varies around the world and it is tethered to national policies. In northern Tanzania there are parts of the community who still want to forage for as much of their food as possible. They have been deeded a section of land from the Tanzanian government on the eastern shores of Lake Eyasi, covering two of the four historic territories that the community resided in. But this customary right of occupancy also happens to be the same plot of land that Datoga pastoralists often share. The Datoga have lost 100 per cent of their homeland, they have actually been kicked out. They had to move south because they were displaced further to the north by other pastoral groups. So you have both communities displaced by national parks, which has turned both communities into what a lot of applied human geographers, human rights activists and Indigenous scholars refer to as “conservation refugees”. We have these wildlife conservation areas that are pushing populations into smaller and smaller plots of land.’ On top of this, climate change is reducing the carrying capacity of the land that is left, especially as a result of water stress.

Once hunter-gatherer communities contract, they don’t rebound. Hardly anyone who has grown up with indoor toilets, smartphones and international food is going to give it all up to live on honey, wild meat and tubers. We probably couldn’t do it even if we wanted to. Hadza boys start learning to hunt from the time they are given their first toy: a tiny bow and arrow. They start by killing and eating small birds, and by the age of ten they are bringing home small-game meat. To learn these skills from scratch as an adult would be incredibly difficult. If we are to learn from the Hadza it cannot be by trying to copy them. Rather, we should see whether the way they have always lived provides any pointers towards how we should live tomorrow.

Such pointers are there, if we look carefully enough. For the Hadza, how they live and how they eat are inseparable. That’s not how it seems to the typical denizen of the industrialised world, for whom food is something to be bought as and when it is needed, and very often does not even require preparation. The Hadza spend around six hours a day gathering food and yet more time preparing it. In the UK and the USA, people spend less than 8 per cent of their income on food and less than six hours a week cooking. In more gastronomic cultures like Spain and Italy, the latter figure is only around an hour greater.17

However, these differences do not show that the link between how we eat and how we live has been broken. The connection remains fundamental, just not as obvious. Everything about how we live is related to how we eat. It is precisely our ability to outsource food production and preparation that allows us to structure our lives around other things, primarily paid employment and leisure. Furthermore, it is only because this outsourcing demands such a small percentage of our income that we can live consumerist lifestyles, creating brochure-perfect homes filled with high-tech gadgets.

Everything about how we live has always depended on a functioning food world. But whereas every Hadzabe knows exactly how their food system works and how to feed themselves, few in developed economies have any idea where most of their food even comes from, and most are entirely dependent on others to get it for them.

Perhaps the most uncontroversial lesson the Hadza provide is that living sustainably requires a profound appreciation of the interdependence of all things. Within their communities, sharing is a daily fact of life and competition is absent. Within their environment, they live in such a way as to sustain rather than deplete. The history of industrialised societies, however, is one in which the attitude has been one of resource extraction and capture, trade and competition. Anything non-human is seen as something to be exploited rather than something that we depend on and that depends on us. We need to appreciate, as the Hadza do, that food supply is not just another area of consumer choice, a discrete part of the economy that can be left to business to run, but is fundamental to human life and society.






2 THE OUTLIERS Fat and flesh in the Great Rift Valley and the Arctic


The food pyramid is perhaps the most recognisable and common health-information graphic ever created. The first was produced in Sweden in 1974, but perhaps the most famous is the one introduced by the United States Department of Agriculture (USDA) in 1992. At the bottom of the pyramid are the foods that should provide the basis of the diet: breads, grains and cereals. On the next level up are fruits and vegetables, the pyramid narrowing to indicate that they need to be eaten less. An even smaller third level contains meat and dairy, while sweets and oils are at the apex, to be consumed in moderation.

These days the pyramid has largely been superseded by the food plate, divided to indicate the recommended proportions of the food groups on it. In content, it differs only slightly from the old pyramid. In the British version, fruits and vegetables occupy the same amount of space as bread, pasta and other starchy carbohydrates, with an encouragement to eat whole grains. Vegetable proteins such as beans and pulses are grouped together with meat and eggs, while dairy has been given its own, squeezed segment. Sweets and snacks are left out completely, to be eaten only as occasional indulgences. In the USDA version, fruit and vegetables take up half the plate.

The shifts in dietary advice over the past century are less remarkable than the continuities. Exact proportions may have varied, but grains, fruits and vegetables have always made up the bulk of the recommended healthy diet. As far back as 1943, the USDA was recommending eating from seven different food groups, four of which (green and yellow vegetables…; oranges, tomatoes, grapefruit…; bread, flour and cereals; potatoes and other vegetables and fruits) comprised plants. The enduring and wide degree of consensus is striking.

Yet in certain parts of the world, people have for centuries, even millennia, been living on diets that bear no resemblance to these orthodoxies. In the Rift Valley in Kenya, the basis of the traditional Maasai diet is milk, meat and blood. In and around the Arctic Circle, Eskimos – the collective term for the indigenous Inuit and Yupik – used to eat barely any plants at all, living almost entirely on the harvest of the sea. For both peoples, consumption of fat and protein far exceeds the levels recommended by most health experts, and consumption of plants is far below. Yet not only have these societies survived for centuries, their health outcomes have actually become worse the more they have left behind their traditional food ways. How is this possible?



The Maasai live on the plains and uplands of East Africa’s Great Rift Valley in Kenya and Tanzania. They are spread across sixteen politically autonomous and geographically defined iloshon, each of which has its own dress, dialect and customs. However, there is a distinct and unified identity and culture shared by all and reflected in their name: ‘Maa-sai’ means ‘my people’. There are estimated to be around a million Maasai people, although the Maasai Association says this number is inaccurate because many distrust the national census and either deliberately provide inaccurate information or refuse to take part.

The Maasai are pastoralists who consider plant food dirty – literally soiled. Although they have traditionally consumed some plants, the basis of their diet comprises the milk, blood and meat that come from their livestock. Milk is the main component of this triad, with studies in the early 1970s suggesting that they typically drank four to five litres a day. Overall, their diet provided two thirds of their calories from fat. Yet their levels of blood cholesterol and of the beta-lipoproteins that transport ‘bad’ LDL cholesterol through the arteries were low, as were incidences of atherosclerosis – hardening of the arteries.1

Similarly, sea animals form the basis of the traditional diet of the peoples of the north polar regions, which means around half of all their calories are derived from fat (a quarter of which is saturated), around a third from protein and 20 per cent or less from carbohydrates.2 But again, not only have these people thrived for millennia, it has long been thought that their incidence of coronary (or ischemic) heart disease is lower than in industrialised societies.

The main reason for this is that evolution ensures that all species adapt to their environments, and human beings are no exception. The Maasai, for example, have been found to have several distinctive adaptations that allow the tribe to live on a diet that most other human beings would struggle with, including an ability to cope with high dietary cholesterol.3

But some aspects of the Maasai and Inuit diets are healthy simply because they are good for any human, not just those adapted to them. For instance, one common factor that traditional foods seem to have over their modern, processed alternatives is that they are whole foods in the truest sense of the term. Most people today pay lip service to the idea of whole foods, but only seem to apply it to grains. Fat is skimmed off milk and trimmed off meat. People happily eat the muscle tissue from animals but turn their noses up at all the other parts. Even the fruits and vegetables that we cultivate have been bred to rid them of as many seeds as possible, so we are left only with the flesh, and many people don’t even eat the skins.

Consider also the high fat consumption of the Inuit. Until very recently, fats had long been demonised by western nutritionalists, leading to a trend for lean meat. But if the Inuit were to throw away anything from a carcass, it would be flesh, not fat. The archaeologist John Speth has found evidence that, even at times when food was scarce, they would leave fat-depleted animals with plenty of meat left on them. There is even a form of malnutrition known as rabbit starvation, mal de caribou or plain protein poisoning, which is the result of surviving on the too-lean meat of rabbits or caribou. The Icelandic American explorer and ethnologist Vilhjalmur Stefansson experienced this first hand on his journeys in the Arctic and later tried a fat-free meat diet at Bellevue Hospital in New York as an experiment. He found that the symptoms brought on ‘were exactly the same as in the Arctic… diarrhoea and a feeling of general baffling discomfort’.4

However, it is not just the quantity of fat that matters but the type. The meat of wild animals tends to contain more monounsaturated fats, the kind found in olive oil, and fewer saturated ones. In addition, cold-water fish and sea mammals are rich in omega-3 fatty acids, a kind of polyunsaturated fat. In contrast, the meat of shedded farm animals, fattened up on grains, contains more saturated fat, while the polyunsaturated fats in the most popular commercial vegetable oils are high in omega-6 fatty acids. There is some good evidence that the imbalance between omega-3 and omega-6 fatty acids in the western diet is a key factor in its unhealthiness.5 Worse, much of this fat is highly processed, meaning it is ingested in an altered form.

Anthropologist Kristen Borré has also found that the traditional Inuit diet ranks better on conventional nutrition scales than one might have thought. It is ‘low in sugar and saturated fat, high in quality protein and polyunsaturated fats, and rich in iron and vitamins’. ‘Country foods’ – traditional hunted and foraged foods – score better than ‘store foods’ – packaged and processed ones – for all nutrients except calcium, vitamin C and carbohydrate. What’s more, the more Inuit eat store foods, the more they suffer from tooth decay, acne, obesity, anaemia and deficiencies in vitamins A, C, D and folic acid.

Karen Fediuk, a nutritionist with expertise in traditional food systems, made some similarly surprising discoveries. As a graduate student, she investigated the vitamin C intake of Inuit on Baffin Island. Given the lack of plants in the polar regions, you might have thought vitamin C would be hard to come by. Scurvy was for a long time the scourge of western travellers without sources of fresh fruit and vegetables. But many traditional animal-based Inuit foods turn out to be rich in vitamin C, including raw cisco eggs (cisco is a whitefish of the Salmonid family), raw beluga whale meat, narwhal maktak (made from the frozen skin and blubber of narwhal whales) and mountain sorrel. Other good sources include aged and boiled maktak, ringed seal and caribou liver, blueberries and kelp.

Similar stories can be told for other nutrients. Most people around the world make most of their vitamin D by exposing their skins to the sun. That’s not an option where it is virtually constant nighttime for half the year and it’s too cold to undress for most of the rest. But the vitamin can also be found in the oils and livers of cold-water fish and sea mammals.

Notice two things about many of these foods. First, the best animal sources of nutrients are raw. Vitamin C, for example, is destroyed by cooking. Second, many of the most nutrient-rich parts of animals are the innards, not the muscle tissue. Unfortunately, from a nutritional point of view, these are two of the food ways that are being abandoned as Inuit adopt more western diets. ‘My grandmother used all parts of the caribou, even to the bones,’ one woman told Fediuk. ‘We no longer boil the bones, we waste lots of the caribou as not all parts are eaten.’ Another reported that now, ‘very small parts of the meat or intestines are taken, and the parts that were eaten as a delicacy are hardly touched’.

Fediuk found that at the turn of the twenty-first century, the primary sources of vitamin C for the Inuit were fortified processed foods such as fruit-flavoured beverages (often made from dried crystals), evaporated milk, apple juice and potato chips. Taste, availability and affordability were all factors driving these changes, as well as a cultural norm that country foods should not be purchased but obtained through hunting and sharing with family.6

Studies of traditional diets such as those by Borré and Fediuk are becoming increasingly difficult to conduct since vanishingly fewer people now live on them. In East Africa, Alaska and Northern Canada, indigenous peoples are undergoing what is called a ‘nutrition transition’. Traditional lifestyles are being abandoned or significantly modified, which, along with increased access to shops and markets, leads to more consumption of purchased foods, many of which are processed, high in carbohydrates, fatty and low in fibre.

These studies provide evidence that people undergoing the transition tend to have worse health outcomes as a result. The nutrition transition in Inuit communities is leading to an increase in cardiovascular disease and type 2 diabetes, both of which used to be uncommon there.7 Across all low- and middle-income countries, it has been found that ‘changes are occurring very rapidly and the costs, in terms of health, are great’. One surprising consequence is that there are many lower-income households which have both underweight and overweight members. Similarly, some are overweight and undernourished, because people increasingly eat calorie-rich but nutrient-poor processed foods.8

There can be little doubt that the traditional diets of peoples such as the Inuit and the Maasai are under threat, along with their ways of life. Just as the Hadza of Tanzania are facing increasing competition for the land they depend on, so too the Maasai are being squeezed in to make way for grazing land, a trend accelerated by increased drought due to global warming. Herds are getting smaller and more cattle are being sold, often at ‘throwaway’ prices. There is increasing dependence on purchased foods, but in the frequent absence of secure incomes, this decreases food security and self-sufficiency. Undernutrition is widespread and half of all Maasai children have stunted growth. In one community studied, milk, blood and meat made up only 7 per cent of the calorific intake, with maize and beans now the primary staples. The study concluded that indigenous food knowledge is being lost and that ‘if some measures are not put in place, complete loss of traditional food practices appears inevitable’.9 As the Maasai Association laments, what ‘once was a proud and self-sufficient society’ is now seeing a level of poverty ‘beyond conceivable height’ and has become ‘a beggar for relief food’ because of ‘imposed foreign concepts of development’.

Not all the negative changes in health can be attributed to the nutrition transition. As one study concluded, ‘the life style of the Inuit is rapidly changing towards an increased cardiovascular risk factor profile. Physical activity declines, obesity is widespread, the reliance on imported food increases, and the smoking rates are alarmingly high.’10 One intriguing study tried to disentangle lifestyle and diet factors by looking at two Inuit groups in the northwestern part of Greenland that both had physically demanding jobs. One group had a traditional life involving fishing and hunting and the other were doing manual labour at an airbase for up to sixty hours a week. The first group ate a traditional diet while the second consumed a westernised one. Although the study was small, no one was found to have glucose intolerance or type 2 diabetes, both common problems in Inuit communities transitioning to a western lifestyle, despite the fact that many had high body mass indexes, a common predictor of metabolic disease. It was still true that ‘the metabolic profile of traditionally living Inuit were more favourable than in those who had changed to a westernised diet’. But these differences were not extreme, suggesting that lifestyle mattered more than diet.11 The experience of East African pastoralists also suggests that the transition journey itself seems to be more harmful that the destination. Those undergoing the nutrition transition have been found to have worse health outcomes than both those still eating traditional diets and those who have become settled urban dwellers.12

Nor should claims about the healthiness of these traditional diets be exaggerated. Several studies have questioned received opinion about the good cardiovascular health of the Inuit, for example. Bjerregaard, Young and Hegele point to a claim made in 1975 that ‘coronary atherosclerosis is almost unknown among these people [the Greenland Eskimos] when living in their own cultural environment’. They argue that although this has ‘attained axiomatic status in the atherosclerosis literature’, it lacks a solid evidential basis. The general claim that Eskimos have a low incidence of coronary artery disease ‘is fragile and rests on unreliable mortality statistics’. Indeed, some evidence points the other way. In Greenland and among Alaska natives, there was a decrease in mortality from coronary heart disease from 1955 to 1965, a period of rapid westernisation. Whereas in 1952, 54 per cent of the daily energy intake in the villages of Northwest Greenland came from traditional food, by 1991 it had fallen to 25 per cent.13

Perhaps one reason why the general healthiness of traditional diets has sometimes been overlooked is that the ways it is conceptualised by indigenous people themselves seem unscientific. For instance, illness is often treated by eating ‘country foods’, especially the ‘strong medicine’ of seal meat. Borré explains that the Inuit say that the nutritional value of seal meat is due to the fact that ‘the cycling of animal blood and human blood creates a healthy human body and soul’. Inuit blood must be enriched by seal blood, or else it will be thin and weak. As one elder of the Clyde River community on the shore of Baffin Island told Borré, ‘Seal blood gives us our blood. Seal is life-giving.’

These are not forms of explanation that would pass muster in a journal of nutritional science. However, as Borré argues, although Inuit food ways are not based in science, science ends up vindicating them.14 This raises the question of what we accept as sources of knowledge about the food world. The global gold standard today is science. The ability to measure, quantify and test is the only reliable method we have for arbitrating between competing truth claims. However, many argue that science is not the only valid way of knowing and that there is great value in forms of indigenous or traditional knowledge, often referred to by the initials IK and TK. In particular, it is claimed that traditional ecological knowledge (TEK) leads to the best management of ecosystems. One striking example is the resurgence of interest in the Aboriginal Australian practice of starting controlled fires to create breaks in the bush. These buffers are protective against the spread of the kinds of devastating wildfires that have become more common in Australia in recent decades. They also help promote biodiversity.15

Admiration for traditional ecological knowledge is not new. At the beginning of the twentieth century, American agricultural scientist F. H. King studied the farming practices in China, Korea and Japan. He had wondered ‘how it is possible, after twenty and perhaps thirty or even forty centuries, for their soils to be made to produce sufficiently for the maintenance of such dense populations as are living now in these three countries’. When he went to find out, he reported that ‘almost every day we were instructed, surprised and amazed at the conditions and practices which confronted us whichever way we turned; instructed in the ways and extent to which these nations for centuries have been and are conserving and utilizing their natural resources, surprised at the magnitude of the returns they are getting from their fields’.16

Sceptics argue that although there are cultural and political reasons to respect traditional knowledge, it is absurd to give it equal status with science. But these two ways of knowing may not be as different as they seem. Both can be seen as complementary routes to the same destination: empirical knowledge.

Start with the empirical part. Empiricism – the belief that all knowledge is rooted in experience – is the central tenet of most modern western philosophy and the keystone of natural science. The early empiricists were happy to reach their conclusions on the basis of their ordinary observations. But over time science developed an experimental method that strove to control for nature’s variables and isolate precisely what was responsible for what. Empiricism thereby became systematised.

But conducting experiments and making measurements is not the only way to learn from experience. Trial and error is more venerable and often just as potent. It is, after all, the blind mechanism behind evolution by natural selection, creating organisms more complex than any human artefact. Traditional knowledge is based on the trial and error of generations possessing an intimate knowledge of their land and all that lives on it. When it is used to feed a people, and so its success or failure is measured by life and death, we have every reason to consider it as having a firm empirical basis.

We also have to think more about what kind of knowledge this empiricism yields. ‘Knowledge’ comes in different forms. One key distinction is between ‘knowledge-that’ (facts) and ‘know-how’ (skills and abilities). A scientist may know everything there is to know about growing tomatoes yet be totally incompetent at farming. On the other hand, someone may be able to grow tomatoes brilliantly yet not be able to give an account of their methods or why they work.

A lot of traditional knowledge is in effect a form of know-how. Eskimos and the Maasai know how to hunt, gather and eat. However, they may lack a scientific understanding of why what they do works. Traditionally, they had no idea about vitamins, minerals, proteins or carbohydrates. So the way they conceptualise their know-how may well be literally false. It isn’t true that the spirit of the seal or the cow mingles with their own, but that doesn’t matter. These accounts do not need to be scientific. They are just ways of making sense of their practical knowledge, and that is both robust and of deep scientific interest. If traditional knowledge suggests that ways of living off the land and eating are good and sustainable, scientists have a good reason to try to find out if and how those ways of being work. As we have seen, more often than not, there turns out to be a wisdom in the old ways which is ahead of, not against, the science.



The beliefs and practices of traditional societies raise questions for our ethical values as well as for our scientific understanding. In particular, they challenge the way we think about other animals. Like the Hadza, both the Inuit and the Maasai have an intimate sense of kinship with the same animals that they kill and eat. The Maasai’s identification with cattle is, if anything, deeper than that of the Inuit with seals. Like many East African pastoralists, they share names with their favoured oxen and refer to each other by these cattle names.17 The Maasai also refer to themselves as a people by using their word for cattle, inkishu. Anthropologist Kaj Århem says the overlapping words for cattle and people are ‘symbolic ways of saying that cattle and men are interdependent, that the life of the one depends on that of the other’. The importance of cattle is reflected in the Maasai prayer ‘Meishoo iyiook enkai inkishu o-nkera’: May the creator give us cattle and children.18

For the Maasai, cattle are symbols of the important distinction between the spheres of humanity and the wild. ‘Human beings are defined in opposition to wild beasts,’ says Århem, ‘society in opposition to nature and the wild.’ Cattle ‘embody the virtues of humanity’ since they are ‘gregarious and docile herbivores’ and ‘prototypical non-predators’, they ‘live in community’ and they ‘are peaceful, and do not hunt for food’. By drinking milk, the Maasai indirectly feed on grass and so share the life of the cow.

The identification of the Maasai with cattle is also a way of distinguishing themselves from a variety of ‘others’. Most obviously, it separates the Maasai and their cattle from the wild, predatory and scavenging beasts whose base behaviour has only one useful function: that of eating the corpses of dead humans, which are left out for them. In contrast to the savagery of wild beasts, the Maasai value restraint, formalised in a code of proper conduct which sets clear rules and restrictions, particularly on sex and eating. This restraint is also manifest in a belief that causing bloodshed pollutes and that the optimal behaviour is non-violent whenever possible.

This othering of the wild means that the Maasai are prepared to treat certain animals in ways that conservation-minded outsiders might find objectionable. In particular, there is a strong tradition of lion hunting. Sometimes this is simply to protect livestock, in the same way that many European farmers kill wolves to defend their sheep, even though wolves are a protected species. But sometimes the killing is purely ritual, known as Ala-mayo, a rite of passage for young morani warriors.

Such was the case in April 2014 when a Daniel Rosengren, a field observer for the Serengeti Lion Project, detected a no-movement signal from the collar of a female lion known as MH35. His worst fears were confirmed when he found her dead as a result of spear wounds. There were no Maasai livestock in the area, and Rosengren eventually concluded it must have been a ritual killing. Six days later a second female called VUM was also found killed by the same means. Rosengreen believed two other lions from the same pride had also been recently killed.19

What seems especially objectionable is that Maasai do not even use the lions’ meat, as they see all game meat as inferior to that of domesticated animals. They only take trophies, such as the mane, the tail or, in the case of VUM, her claws. As the Maasai Association explains, ‘The mane is beautifully beaded by village women and given back to the hunter. The mane is worn over the head, only during special ceremonies. The mane helped warriors from far areas to identify the toughest warrior.’ For the Maasai, the lion is not a noble beast but a savage one, inferior both to human pastoralists and to their pacific cattle. There is a Maasai saying: ‘Until the lion learns to roast his meat he cannot challenge the warriors.’20

The Maasai no longer advocate lion hunting. But the carefully chosen words of the Maasai Association show that they justifiably resent being demonised for their occasional kills when non-indigenous people can do it for fun. ‘The practice of lion hunting and other wildlife has been banned in East Africa,’ they say. ‘Unless, of course, you are wealthy enough to join the Western Hunters Club who pay an enormous amount of money to hunt lions for trophy.’ They add with understated irritation, ‘A share of revenue generated from game reserves in Maasai land could only improve the situation.’

The differing attitudes towards lion hunting provide a vivid example of how moral norms vary cross-culturally. Some worry that this means moral values have no validity and are nothing more than conventions. But there are good reasons why ethics is and should be shaped by environment and situation. For example, the philosopher Patricia Churchland argues that differing ecological conditions for the Inuit and Polynesians have led to different moral norms. This explains why lying is considered by the Inuit to be much more serious. As she explains, ‘deception really jeopardises the group as a whole, because they’re always on the knife-edge of survival. Starvation is always just a seal away. So when someone deceives them about something, and the whole group undertakes an activity as a result, they waste precious resources, energy.’

In Churchland’s view, all ethics is essentially an attempt to deal with ‘constraint satisfaction problems’. That is to say, there are certain things we want and need to do – eat, find shelter, stay safe, and so on – but there are numerous constraints that limit what we can do in pursuit of these aims. If we only try to stay warm we can never go out to get food; we can’t both stay completely safe from predators and hunt; we can’t distribute food completely equally and make sure everyone has what they specifically need. Ethics concerns the social rules we put in place to ensure that collectively we can solve such problems.21

In this view, ethics is a practical means of negotiating competing needs and demands. Food waste is only a moral issue because it causes practical problems, potentially of life and death. Environmental degradation is a moral issue because it harms all living things. Poor diet is also a moral issue, because it hinders people’s ability to flourish. Because ethics is in this deep sense pragmatic, ethical norms rightly change depending on the actual situation we find ourselves in.

Accustomed to an idea of ethics as universal and absolute, perhaps even divine, some find this thought troubling. They fear it opens the door to a kind of relativism in which nothing is really right or wrong, it all depends on your, or your culture’s, point of view. But it does not follow from ‘ethics is always situated’ that ‘anything goes’. Ethics is anchored in objective facts about what causes harm and what does good. These can’t be altered on a whim.

However, if the facts change and ethical values don’t, that might lead to some moral rules becoming obsolete. Indeed, various studies have argued that the moral values shaped by ecology may endure after those conditions have changed. For example, there is evidence that societies where there has historically been greater ‘parasite stress’– in other words, more infectious disease – are more authoritarian and traditional, since having strict rules on such things as how food is handled helps combat disease transmission.22 Another study sought to explain the Chinese culture of collectivism by the fact that rice farming is an extremely collaborative endeavour. It concluded that ‘a history of farming rice makes cultures more interdependent, whereas farming wheat makes cultures more independent, and these agricultural legacies continue to affect people in the modern world’.23

The concern about such ethical inertia is that we end up working with values that are ill-suited to our current problems. Ritual hunting may have been acceptable when lions were much more numerous, but not now that they are endangered. And as our food world changes, the rules that govern its use may need to change too.



Despite the complexities involved in assessing the healthiness of traditional diets, several conclusions can be safely drawn. First, the idea that all societies at all times have to conform to the same ideal diet doesn’t add up. There are no essential foods, only essential nutrients – a principle widely attributed to the late biochemist Harold Draper. What’s more, there are many sources of these nutrients, and if we eat a diverse range of whole foods, we are more likely to get them.

Human beings have evolved to make the most of the resources available to them in ways that are subtle and complicated. When we change our diets, especially when we do so quickly, we are effectively conducting huge experiments in nutrition. We ought to have more humility. Nutritional science is still young and there is so much we do not know. If we have eaten certain foods in certain ways for millennia, we should assume until it is proven otherwise that there is probably a good reason why. Traditional foods that don’t fit neatly on the contemporary dietary food plate should generally be chosen over highly processed ones that do. We should assume that traditionally made fatty blood sausages are preferable to lean, factory-made salamis; that lard full of saturated fat is better than industrial margarine boasting of its polyunsaturated fat content; that spoonfuls of honey are superior to sprinkles of sweeteners. Witnessing how poorly traditional societies are faring as they undergo a nutrition transition should make those who have already completed it question whether their diets have moved too far.






3 HUMANITY’S GREATEST MISTAKE? Rice and kharang in Bhutan


How can the happiest country in the world still be making what anthropologist Jared Diamond called ‘the worst mistake in the history of the human race’? Diamond popularised the idea that the ‘Neolithic Revolution’ from hunter-gathering to agriculture around 11,000 years ago was a disaster for humankind. It was at that time that people began what we now call subsistence farming: families and small communities growing crops and keeping animals to feed themselves, not to sell.

Huge swathes of humanity still live in basically the same way today, although as Ken Giller, emeritus professor of Plant Production Systems at Wageningen University in the Netherlands, told me, very few are pure subsistence farmers. ‘Many of the poorer people have extremely small plots and are largely earning their food by working for other farmers,’ he says. Moreover, ‘they don’t want to just grow food to eat. They want to be able to send their kids to school and to have a better life.’

Giller argues that ‘the idea of a subsistence farmer is an outdated concept that we need to escape’. A more accurate term is a smallholder, running a farm of less than two hectares (around two and a half soccer pitches), almost always with one family. According to the most recent data from the FAO, around two billion people – a quarter of the world’s population – live on such farms, predominantly in Asia and Africa.1

Bhutan is one of many countries where smallholding is still a widespread way of life. As recently as 1980, 90 per cent of its population lived in rural areas. Despite rapid urbanisation, that proportion is still around 56 per cent, most of whom rely on arable crops, livestock and forestry to make a living.2 If the turn to an agricultural society was a terrible mistake, the Bhutanese are still making it. Yet Bhutan has become internationally famous as the country that puts happiness first. In 1972, King Jigme Singye Wangchuck declared that ‘Gross National Happiness is more important than Gross Domestic Product’. This was embedded in the country’s first constitution, enacted in 2008.3 Bhutan is also a global happiness champion, sponsoring a 2011 UN resolution that urged governments to ‘give more importance to happiness and well-being in determining how to achieve and measure social and economic development’. Its passing led to the creation of the annual UN World Happiness Report.4

But aspiring to be the happiest country in the world is not the same as actually being it. Bhutan does sometimes punch – or perhaps hug – above its weight, as it did during the Covid-19 pandemic when, by July 2021, it had vaccinated a higher proportion of its people than any other country in the world.5 But the last time Bhutan was included in the UN’s World Happiness Report it ranked 95th out of 156 countries, lower than the likes of Mongolia, Nigeria, Azerbaijan, Lebanon, China and Vietnam.6 Its blushes have been saved in recent years by the country not being included in the report at all, officially due to the difficulties of collecting data during the pandemic.

The government’s plans to enhance its citizens’ well-being require balancing change with preservation of the country’s most valuable traditions. Nowhere is this challenge greater than in rural life. To understand what is good and bad in Bhutan’s farming system is to understand some of the most fundamental problems and opportunities that humanity’s switch to agriculture brought.



Before looking at Bhutan, the argument that the adoption of agriculture was a horrendous mistake merits closer attention. Jared Diamond’s famous 1999 article summed up the case against farming with persuasive succinctness.7 Much of the evidence he drew on had been set out in greater length a decade earlier by anthropologist Mark Nathan Cohen in his landmark book Health and the Rise of Civilization.8 Using archaeological evidence and studies of contemporary hunter-gatherer societies, both Cohen and Diamond found that cultivation came out worse than hunting and gathering by pretty much every health and well-being metric they looked at.

Take labour. Hunter-gatherers were observed to spend less than twenty hours a week getting food, while farmers work almost all their waking hours. Then there is diet. Farmers eat a narrower range of foods, mostly high-carbohydrate crops such as maize, rice and wheat. Hunter-gatherers, in contrast, eat a wide variety of foods and get a good balance of fat, protein and carbohydrates, plentiful calories, and all the essential micronutrients. Farmers’ dependence on a limited number of crops also raises the risk of famine and starvation if even one of them fails, as inevitably happens from time to time. In contrast, as Diamond said, ‘It’s almost inconceivable that Bushmen, who eat 75 or so wild plants, could die of starvation.’

This impacts on life expectancy at birth, which anthropologist George Armelagos told Diamond was about twenty-six years in pre-agricultural communities but fell to nineteen once humans started settling and farming. One reason for this is that once humans were living in larger, more crowded, enclosed settlements, parasites and infectious diseases could spread more easily. There was no tuberculosis or diarrhoeal disease before farming, no measles or bubonic plague before the appearance of large cities.

Agriculture was not only the reason for declining health, it was also responsible for increased inequality and hierarchy. As we have seen, hunter-gatherers have very egalitarian societies, albeit ones where roles are clearly divided according to sex and age. Because nothing is stored, there are no riches to amass. With farming, however, those who had the best land could have more than those that didn’t, and in time many of those who owned land didn’t even need to farm it themselves. As Diamond concludes, ‘Only in a farming population could a healthy, non-producing elite set itself above the disease-ridden masses.’

The link between farming and inequitable ownership is found in the very word ‘farming’. It comes from the Old French ferme, derived from the medieval Latin firma, meaning ‘fixed payment’. This referred to the annual rent or tax paid to the landowner. Only in the early nineteenth century did the verb ‘to farm’ come to mean ‘to grow crops or keep livestock’.

Many find Cohen and Diamond’s argument intuitively implausible, disingenuous even. If they really thought hunter-gatherers’ lives were superior, why didn’t they give up their professorships and go and live among them? But Diamond argues that this objection misses the point. A comfortable life in a developed economy is fuelled by natural resources imported from poorer countries where life is often miserable. The West is the largely ‘non-producing elite’ benefiting from a system that is still worse for the vast majority of people. The question we should ask is not whether it is better to live in LA than in the Kalahari, but ‘if one could choose between being a peasant farmer in Ethiopia or a bushman gatherer in the Kalahari, which do you think would be the better choice?’

The final defence of agriculture is that it made art and civilisations possible. There is no Franz Kafka of the Hadza, no Mozart of the Maasai, no Sistine Chapel of the San, no Picasso of the Pirahã. Arguably, there is not even any cuisine as we understand it before the existence of settled human communities. Hunter-gatherers ate what they foraged raw or cooked simply over an open fire. Diamond’s best reply is that ‘great paintings and sculptures were already being produced by hunter-gatherers 15,000 years ago, and were still being produced as recently as the last century by such hunter-gatherers as some Eskimos and the Indians of the Pacific Northwest’.

If the case against agriculture looks damning, that is in part because the before-and-after comparisons don’t extend as far as they might. Even Diamond agrees that, over time, the losses in life expectancy brought on by agriculture were reversed. Examination of skeletons from different parts of the world suggests that while the average height of an early farmer was ten to thirteen centimetres less than that of a hunter-gatherer, by classical times people were as tall as the foragers. Another study suggested that 13,000 years ago, 40 per cent of a hunter-gatherer population in what is now Egypt showed a defect called linear enamel hypoplasia in their layers of tooth enamel, which indicates prolonged illness or malnutrition. A millennium later, when farming had become established, the proportion of the population affected rose to a startling 70 per cent. But by 4,000 years ago, this figure had fallen to just 20 per cent, half the hunter-gatherer level.9

Furthermore, as Alyssa Crittenden, whom we met earlier, said, ‘it wasn’t just a clean story where everything was healthy and great and then we moved to farming and everything fell apart’. She pointed me to fascinating work by the archaeologist Jim Watson. ‘Jim found something that surprised a lot of people. When foragers were consuming sugary fruits, those fruits have glucose in them that led to a very cariogenic environment. So it resulted in a lot of cavities in the mouths of foragers long before the transition to agriculture. This makes the story messy. You see the same thing with the Hadza, because those who are consuming a much larger amount of wild honey have a much higher rate of caries in their mouths.’10

Overall, the evidence suggests that the switch to agriculture did initially impact Homo sapiens badly, but very slowly we recovered and after 8,000 years of toil on the land, we were at least as well off as we had been hunter-gathering. But crucially, this new form of society allowed for the development of technologies and learning. As the evolutionary anthropologist Jay Stock puts it, without agriculture we wouldn’t be able to stack innovation upon innovation. ‘Without the surplus of food you get through farming, we couldn’t have the runaway technological innovation we see today. For instance, I can spend a lifetime in school, years doing a PhD, and then teach my students everything I know in a few months. They can then go on to become more expert than I am, pushing the boundaries of knowledge.’11

Although much of the case against the agricultural turn rests on facts and statistics, gauging the relative merits of smallholding and its alternatives is not a scientific process of measuring which is more efficient. The question of how we feed ourselves is a normative one, meaning that it involves value judgements. Very often those debating how to manage the food world talk as though it is simply a factual matter about what works best. But ‘best’ is the superlative of ‘good’, which is clearly a normative term. Is it better to have lower yields but less environmental impact? Is it better that we have plentiful meat for everyone or that we don’t eat meat at all? Is it better to farm more efficiently but lose traditional practices? A food system needs to be underpinned with principles, and if we are not clear what they are, they will often default to values we may not hold to be the highest, such as economic efficiency, convenience and productivity.

The main normative question raised by the switch to farming concerns the nature of the good life. Is it better to live within a stable but restricted community, hunting, foraging, eating, dancing, talking; or in a more expansive world, where we are able to write down our literature, develop science, build monuments and buildings, meet with and learn from people from very different cultures? By some metrics the latter kind of life could be less happy and more stressful. But many of us prefer a richer, more challenging life over an easier but less varied one.
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