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Preface

Palm Sunday, 14 April 1935, and a rose-pink dawn broke over Boise City in Oklahoma. There was a freshness in the air, a feeling of spring, a rare sense of relief from the winds that blew relentlessly over the dusty plains of the American Midwest. The sun shone over simple timber homesteads. The blades of a windmill rested motionless beside a pitched roof dotted with pigeons. The sweet whistles of meadowlarks cut through crystal air. It was an unusual calm before an extraordinary storm.

To locals used to life on the harsh plains, it felt like a new beginning. They opened windows and hung out laundry, spruced up their homes and walked to church in the sun. These were tough people who stoically weathered whatever was thrown at them. Yet nothing could have prepared them for what was about to happen.

Out of nowhere, a boiling black cloud as big as a mountain range rolled towards Boise City at frightening speed. Winds of up to sixty-five miles per hour gathered a wall of dust two hundred miles wide and thousands of feet high, all of which bore down on this exposed community. When it arrived, it hit like a brick. Temperatures plummeted and day turned to night, with visibility reduced to zero. Those caught out in the open crawled to find shelter. Cars came to a standstill. The dust made residents choke as it piled up against their homes. One woman thought of killing her child rather than leaving the baby at the mercy of Armageddon.1 Many people thought it was the Apocalypse.2

‘It was just like a large rolling pin coming down on you, or a steamroller. I was petrified,’ recalled Louise Forester Briggs, a young girl when the storm hit.3 The legendary folk singer-songwriter Woody Guthrie remembered ‘it got so dark that you couldn’t see your hand before your face, you couldn’t see anybody in the room’. Then twenty-two years old and living in Oklahoma, he saw the storm coming and ran for shelter, later speaking of how people thought it was ‘the end of the world’.4

The 1930s Dust Bowl was rooted in the unintended consequences of decades of decisions by government policymakers, which struck at the very heart of society. American settlers had migrated westward in search of new lives and prosperity, aided by extraordinary government encouragement; prairieland was offered for free to anyone willing to make a go of self-sufficiency on land once dominated by Native Americans and vast herds of wild bison. Thoughts of producing enough for your family soon turned into aspirations of affluence and making a quick buck. Small-scale farming turned into an industry, with new farming techniques that broke up fragile soils and left them exposed to the elements. Grassland was ploughed for crops that were initially so productive that harvests broke all previous records. Farming became geared towards short-term profit. But when markets were flooded and prices slumped, farming methods intensified; after all, if you could no longer make the same money per acre, then surely the answer lay in farming more acres. However, nature bit back and dust storms blew up, carrying away topsoil, burying crops, flattening livelihoods and shortening lives as people got sick from the dust.

‘Black Sunday’, as it became known, saw the worst of the dramatic ‘dusters’, the black clouds carrying millions of tons of topsoil that pounded the Great Plains during the 1930s. The states of Colorado, Kansas, New Mexico, Oklahoma and Texas were particularly hard hit. When the dust reached cities like New York and Washington DC, the enormity of the situation struck home: this was no longer a localised problem.

The Dust Bowl era tested settlers to breaking point. Families struggled to feed their children. While many stuck it out, others fled in search of more favourable conditions, sparking the biggest exodus in American history. In echoes of today’s global warming debate, there was resistance to change. Efforts to prevent the plains from being blown away were hampered by arguments that the Dust Bowl was a natural event, that misplaced farming techniques weren’t to blame and that things would naturally come right again.

Solving what has since come to be seen as the worst man-made environmental disaster in American history took great resolve and far-sighted leadership. Everyone involved played their part in turning things around, a remarkable example of humans overcoming an environmental monster unleashed by human hand, against the most impossible odds.

History can forewarn us of future dangers. It can also help us gather the people, the ideas and the will to persevere and overcome. Today, there is a gathering storm of monumental proportions: a climate, nature and health emergency. And at its heart is industrial agriculture.

Scientists have warned that we have until 2030 not only to identify solutions to climate change but to make big strides in implementing them worldwide, if we are to ‘flatten the curve’ of greenhouse gas emissions sufficiently to stop runaway global heating. Food is a major contributor to emissions, yet it is often overlooked. The livestock sector alone produces more greenhouse gases than the direct emissions of the world’s planes, trains and cars combined.

At the same time, pollinating insects such as bees that play an essential role in food production are in steep decline. Since 1990, around a quarter of bee species have disappeared,5 and the losses go much further – in the half-century since the widespread adoption of intensive agriculture, the world has lost 68 per cent of all its wildlife.6 That’s more than two-thirds of the world’s wild mammals, fish, birds, reptiles and amphibians – all gone.

I’ve written this book during the Covid-19 crisis, which has had a profound societal impact. Emergency lockdown measures imposed across the world and a global death toll surpassing 2 million in the first year alone have demonstrated the fragility of our society. Life-altering changes have largely been seen as beneficial, but the coronavirus pandemic has shown that we can’t take progress for granted. Covid-19 is widely seen as a virus that jumped the species barrier into humans, with devastating consequences. Three-quarters of all human diseases originate from animals. A decade earlier, swine flu did the same thing: having originated in pig factory farms, it caused around half a million deaths worldwide. But the link between disease and farm animals doesn’t end there. Nearly three-quarters of all the world’s antibiotics are fed to farmed animals, largely to control disease inherent in the cramped, squalid conditions of animal factories. This is a major reason for the World Health Organization warning that action is needed if we are to avoid a post-antibiotic era, where diseases that are currently treatable could once again kill. Experts have suggested that by the middle of the century, the demise of antibiotics could lead to 10 million deaths a year.7

The common thread in all these challenges is industrial agriculture, where animals are reared in confinement, while crops are grown in huge, prairie-like fields of a single variety using chemical pesticides and artificial fertilisers, at great cost to our health, the environment and animal welfare. Every year, 80 billion chickens, pigs, cows and other farmed animals are produced worldwide, with two-thirds reared using intensive or industrial agriculture, also known as ‘factory farming’. Caged chickens have so little space that they are unable to flap their wings. Pigs are kept in narrow crates or crowded pens, unable to nuzzle their snouts in the dirt. And cows stand listlessly in crowded feedlots or indoor dairies instead of grazing in green fields. Fish are also industrially reared, with half of the world’s supply coming from farms. The irony is that we continue to plunder the oceans for fish to feed to these farmed fish, a huge problem as fears mount that overfishing could cause the collapse of wild fish stocks.8

And the end result of factory farming is that meat, and the land and aquatic animals that produce it, have come to be seen as disposable. UN estimates suggest that the amount of meat wasted every year is equivalent to 15 billion animals being reared, slaughtered and binned.9

Industrial agriculture has its origins in the Dust Bowl era, when soil was seen as ‘inexhaustible’. Crop growing turned into factory farming, with agricultural holdings increasingly seen as food ‘factories’. Crops and animal products began to achieve record yields, creating a surplus that exceeded demand, causing prices to slump. The Wall Street Crash in 1929 dragged the US into the Great Depression. Desperate times led to desperate measures. With prices cut to the bone, cash-strapped farmers ploughed more pasture – if they couldn’t get as much money for their produce, they’d grow more to make up for it. It was a vicious cycle. In the mid-1930s, the US government stepped in with subsidies aimed at keeping farming afloat.

An unforeseen consequence of the slump in prices was the use of cereals as animal feed, a practice that decades of government subsidies has since perpetuated; factory farming, the feeding of confined animals with grain, started to spread around the world. After the Second World War, munitions factories were recommissioned to produce fertiliser to boost grain production, while chemical weapons were repurposed as chemical pesticides. Post-war aid helped spread the means of intensive farming first into Europe and then beyond, and a whole industry grew up around it – fertiliser and pesticide companies, cage manufacturers, companies selling specialist breeding stock and even drug companies that targeted factory-farmed animals as a market for antibiotics. Production became bigger and more centralised. Factory farming was born.

In little more than half a century, factory farming has become the biggest global cause of animal cruelty and wildlife decline. As well as contributing to biodiversity loss, climate change and squandering antibiotics, industrial animal farming even affects oceans. About a fifth of the world’s fish catch is used in animal feed. Pollution from expanding intensive croplands has also caused hundreds of oceanic dead zones, one of the biggest being an area of polluted sea the size of Wales in the Gulf of Mexico.

This intensification of food production may seem like a space-saving idea, with animals caged and confined on industrial farms, but actually isn’t – vast acreages of arable land have to be devoted to growing the feed. 40 per cent of the global grain harvest,10 enough food to sustain 4 billion people11, is used as animal feed, causing much of its calories and protein to be lost. If all the grain that is used for animal feed were grown in a single field, it would cover the entire land surface of the UK and EU put together.

Far from sparing land for nature, the reality of intensive farming is that nature is wiped away while farmland continues to expand. An increasing global appetite for meat from factory farms means that more forests are cleared for farmland, encroaching on wild lands. Our diet has become imbalanced and over-dependent on meat and dairy, putting ecosystems under greater pressure.

Yet there is another way. Moving from industrial agriculture gives us the opportunity to put decent food on our plates and save the natural world. The key to that better way can be found on the world’s pastures, where we graze animals instead of feeding them grain. Compared to pasture-raised beef or free-range chicken, the factory-farmed equivalent has as much as twice the saturated fat and is lower in other nutrients.

Keeping animals on the land regeneratively in mixed rotational systems, with pigs and chickens fed on crop residues and food waste, provides a more efficient way of producing nutritious, nature-friendly food, while also providing scope for the highest standards of animal welfare. As well as restoring farmed animals to the land, it is important that we reduce their numbers too. In order to stabilise the climate and save the natural world, we must reduce global meat and dairy production by at least half in the next thirty years. If we carry on eating meat and dairy as we are, our food alone could trigger catastrophic climate change. But a smaller, more climate-friendly livestock population can be raised on the world’s mixed farms and pastures, using ruminants like cattle and sheep as grazing animals and pigs and chickens as recyclers of food waste and farming’s leftovers. Rewilding the soil has a big part to play in ensuring future harvests, bringing back the great weight of biodiversity beneath our feet which helps store carbon and water naturally. A handful of healthy soil harbours more living organisms than the number of people on the planet. As we’ll discover, restoring this richness not only preserves our ability to grow food in the future but can also lead to more nutritious food for all.

Through my work with the animal welfare charity Compassion in World Farming, I have learned that treating animals with compassion and respect is at the heart of sustainable food. I’ve never forgotten the lessons of the charity’s founder Peter Roberts, a dairy farmer who saw that improving animal welfare is an essential part of protecting the environment.

Peter was ahead of his time in identifying the connections between food, farm animals, wildlife, plants and the soil. I remember a seminal leaflet of his, ‘Aims and Ambitions’, in which he described why it was important to move away from diets heavy in animal products and particularly those derived from grain-guzzling chickens and pigs, who consume food that might be fed to people directly. ‘We must progressively reduce our dependence on animals and gradually relegate them to the less productive land. As we do so we must shift the emphasis away from monogastric animals’, he wrote. I always felt Peter should write a book spelling out the connections between farm animals and nature, the soil and us, but he never did. As his protégé, thirty years on, this is that book. Sitting alongside my other books inspired by him, Farmageddon and Dead Zone, I hope it will offer solutions to some of the world’s most pressing problems.

In recent years, I have had the privilege of travelling the world and have seen for myself what the industrialisation of agriculture has done to animal welfare, the environment and our health. I’ve spent time in the rainforests of South America and Sumatra, been to the breadbaskets of Europe, the UK and the USA, and immersed myself in the agricultural realities of China and Africa. I have poured these experiences into this, the third book of the Farmageddon trilogy, much of this one having been written during the Covid-19 lockdown on the farm hamlet where I live.

My sense of the connectedness of food, farm animals and nature has only been heightened by living on a farm. Every day, I see the good and bad in farming. The sight of cows grazing in valley meadows brings me joy. Seeing arable soil running into rivers and onto roads makes my heart sink. At the heart of this book is the secret of how we can reconnect our food to the soil and get farmed animals back to the land where they can enjoy fresh air, sunshine and the earth under their feet. There should be fewer of them, kept better. In short, a decent future for people and animals, both farmed and wild, relies on the regeneration of the soil.

From nomads to settlers

Ten thousand years ago, our ancestors changed the course of human history: they became settlers. Until then, Homo sapiens were predominantly nomadic hunter-gatherers, powered by the natural bounty around them and their ability to catch or find it, but also limited by it.

As nomadic lifestyles gave way to settlement, the age of agriculture was born. Before then, if the ecosystem we were part of didn’t provide, we moved elsewhere. The hand-to-mouth existence of finding sustenance for today and then doing the same thing tomorrow gave way to investing in the future through the land, creating our own luck through planting, grazing and tillage. And that investment allowed the development of kingdoms and nations, taxes and courts, culture, reading and religion.

Becoming settlers saw us create a contract with the soil, which became the bedrock upon which everything is founded. We invested in it, planting the seeds of future harvests and grazing our animals in ways that would nurture our prospects of a decent return. What we now call the ‘nitrogen cycle’ became the most fundamental example of the ‘circular economy’. Sunlight is captured by plants and converted into things that we or our farm animals eat, with the waste returning to the ground in the form of compost and manure and replenishing the soil for future harvests.

For millennia, the soil provided the food that allowed civilisation to flourish. But a single human lifetime ago, we started to break the bond, to tear up that contract with the soil, when we lost sight of food and soil as part of nature. We started to remove farm animals from the land and place them in confinement, regarding animals as machines and the soil as little more than a growing medium. Instead of returning organic matter to the soil, we applied chemical fertilisers, which fed the plant but undermined the soil as a living ecosystem, with far-reaching consequences. This new approach to farming led to a huge leap in food production, but it could well be the undoing of us. As the UN Food and Agriculture Organization puts it, ‘this intensive crop production has depleted the soil, jeopardizing our ability to maintain production … in the future’.12

Soils are ebbing away so fast that they could be useless or gone in a lifetime. And then what? No soil, no food, game over. According to the UN, if we carry on as we are, there could be just sixty harvests left in the world’s soils. Time is running out.

Whether it be fruit, vegetables, cereals or meat and dairy, about 95 per cent of our food is dependent on the soil.13 Soil captures rainwater too, and holds it against gravity in a way that makes it accessible to plants. Without soil, much rainwater would simply disappear, making its way back to the sea. Soil is also a massive store of carbon that would otherwise be heating the atmosphere. The first thirty centimetres of soil contains around 680 billion tonnes of carbon – almost double the amount present in our atmosphere.14

As much as 37 per cent of greenhouse gas emissions globally are caused by our food and the way we produce it.15 The majority of this comes from agriculture, as well as deforestation to make way for new farmland. Farming already covers half the habitable land surface of the planet; as it has intensified, problems relating to soil, wildlife and animal welfare have mounted. It also accelerates the loss of carbon into the atmosphere from the soil. The world’s breadbaskets are at risk, both from soil decline and from global warming. Experts warn of multiple breadbasket failures leading to global food shortages.16 In the battle to avoid catastrophic climate change, the vast footprint of food and farming creates both a massive barrier and a huge opportunity. Switching to soil-enhancing regenerative and agroecological farming, using techniques that replenish soil fertility and capture carbon along the way, can play a big part.

For decades, food and farming have existed as if in an endless summer, with finite resources used as if they were inexhaustible. Each part of this book begins with my own observations on the farm where I live, as the changing seasons reflect the development of modern-day agriculture, and the challenges it poses. Summer, a time of consumption without limits, draws to a close as we recognise the consequences of living beyond our planetary boundaries. The climate crisis and the collapse of nature have a feeling of a looming autumn, while Covid-19 has given us a collective taste of winter. If we are to enjoy a new spring, the way we produce food needs to change.

History tells us that major shifts in food production can happen fast but turning around the impending catastrophe will need to be faster still. Within decades, industrial agriculture became a global practice. Changing the way we produce food has never been more urgent, but the global response to the Covid-19 pandemic has shown us that when there’s a big enough reason, big change can be effected.

To move as fast as we need to, we are likely to require a multiplicity of approaches rather than a single solution. We will need to fuse regenerative farming with a reduction in animal-sourced foods in ways that will help rewild the soil for future harvests. In this book, we will meet the pioneers, the rebels and the revolutionaries who are creating the changes needed to take us into this new food era. Farmers who farm regeneratively, building healthy soils and allowing nature to thrive, ensuring there will be many more harvests. Food innovators: the scientists who create meat without animals by using cell cultures, and the urban vertical farmers who grow food on a fraction of the land used traditionally. The fermenters who build on long-established methods of producing bread and wine but with a modern twist, creating precise proteins that hold previously unimaginable possibilities. Much of this blends traditional wisdom with new perspectives, while the rest uses technology that is mind-blowingly futuristic.

This is a book is about the opportunities that exist for a rebirth in the countryside. Our future depends on a thriving ecosystem, and that starts with soil.



PART ONE Summer




Early morning in midsummer is a magical time of year in the English countryside. In the warm calm before the start of the day, tall grasses stand statuesque. Without the faintest quiver of breeze, sounds and the senses are heightened. A bee buzzes and a robin sings his silvery trill. The murmur of the river is amplified by the stillness, its flow drifting through the stone arches of a sixteenth-century bridge. A pair of kestrels, slender with long tails and pointed wings, carve silhouettes across the reddening sky. The early glow of sun flashes against three mute swans in flight, their whistling wingbeats resonating in the air. Streaks of cloud turn ochre and then white. In a distant corner of the valley, I can hear our neighbour’s cows.

The moment before dawn breaks is the perfect time to gather thoughts. It is also the time when I feel most alive, attuned to my surroundings, connected to them by a sense of anticipation.

I live on a small farm hamlet overlooking the River Rother in a gently undulating part of West Sussex. Ours is the old coaching house, a building that has stood for four centuries. It once served as a dairy. Cows were milked and calves were bedded, while pigs rooted around in what is now our garden.

Here in the South Downs National Park, distant hills fringe the skyline. The nearby river rises out of chalk and clay before weaving through our valley along tree-lined banks of oak, hazel and willow. If I wait patiently on the bridge over the slender waterway, I might catch a glimpse of a dazzling blue kingfisher. Nearby, badgers make a sett in sandy soil, while roe deer hide in thickets and copses. They sometimes stand for a moment with staring eyes, stunted horns and flicking ears, before disappearing into cover. Fields of maize, pumpkins and wheat are lined with hawthorn, holly and blackberry.

From April to November, forty cattle roam the pastures. This is rough grazing, the rich grassland infused with spiny tussocks of thigh-high soft rush. The cows cross the river at will, gathering at favoured shallows before wading together in a line.

The plants and wildlife here have long attracted attention: former local residents include the visionary food writer Patience Gray, who foraged for wild plants and fungi to supplement her cooking during the Second World War. More recently, there was a field centre linked to King’s College London, where many budding naturalists, including the TV presenter Chris Packham, learned their subject. Local mice and voles apparently became so accustomed to being live-trapped and studied that they learned to put up with temporary incarceration in return for a free meal. The field centre has since been converted into desirable housing, yet the wildlife still makes a living around here. At least, for now.

I love living on a farm. I’ve always wanted to be immersed in the folds of a rural setting, a place where things look different each and every day. There’s always something new to catch the eye. This is the lens through which I view the countryside. Daily, I walk the fields and woods with our rescue dog, Duke, a large, black crossbreed reminiscent of a baby bear. He came to us as a ten-week-old puppy, having been abandoned by his owner. I love his company and he loves our walks in the countryside that serves as his playground and my anchor.

Living here, I see the good and the bad of farming first-hand. I see the changes in the wildlife: how skylarks have all but disappeared from farmland and how native grey partridges are rare among the many red-legged partridges introduced for the local shoot. I also see soils on the move – those in the river’s catchment area are some of the most erodible in the country, yet I still see maize, a common animal-feed crop, planted in tramlines down local hillsides, encouraging soil to run towards the river. And when soil goes into the river, so do fertilisers and pesticides. After heavy rain, soil can be seen on the roads, which can resemble mudbanks, and in the fields, where deep gulleys open up. The occupants of one hamlet not so far from here woke up one morning to find that a field had slid into their garden, potatoes and all.

That said, there is still much to celebrate in the countryside, including the return of the red kite and the buzzard
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