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Introduction


The sight that greets you on arrival at the Hoanib Valley in the Kunene region of Namibia is breath-taking. The desert landscape is rocky and bare, criss-crossed with ancient, dry riverbeds that are now used as roads, and punctured by the odd tree and bit of scrub. The setting sun behind the mountains makes you stop in your tracks. This place has a majestic otherworldly beauty. 


What makes the environment even more breath-taking is the wildlife that now thrives here. Herds of springbok and oryx pick their way through the dusty plains. Desert-adapted giraffes amble along with an elegant gait. Elephants shelter from the beating sun under the shade of large trees. And if you are willing to get up early, be patient, and have a bit of luck on your side, you might spot one of the region’s precious, free-ranging black rhino or even a desert lion. 


It was here, in September 2018, under the vast Namibian desert sky, that The Earthshot Prize was born. 


I had wanted to visit this region for years, and it didn’t disappoint. But beyond the visual wonders was an even more inspiring story. Namibia is a leader in developing and implementing a modern way of doing wildlife conservation that puts people first. In the 1980s, faced with the rampant poaching sadly seen across much of the world, the government granted communities the right to create conservancies: areas with defined borders and a management structure outside of the national parks. The idea was to give communities the right to manage and benefit from the wildlife they live beside. 


Since 1998, Namibia has created eighty-six such conservancies, covering nearly 20 per cent of the country and 9 per cent of its population. As a result, Namibia’s elephant population has more than doubled and black rhinos – once near extinction – have grown to be the largest free-ranging population in the world. Rural economies have been enhanced and diversified, bringing new jobs, tourism and investment. Tourism accounts for just over 11 per cent of Namibia’s GDP. Covid-19 has of course made life very hard, but across the board, local communities’ commitment to the long-term benefits of the conservancy model remains strong. 


You might be wondering how I went from a 5 a.m. start to catch a fleeting glimpse of a shy black rhino in the north-west corner of Namibia, to building a team to deliver the most ambitious environmental prize in history. The answer lies in a crucial disconnect this visit clarified for me, between the optimism and determination I saw on the ground, and the despair and anger that would come to dominate headlines just a few weeks later. 


The rich wildlife that I saw thriving on that visit struck a real chord. The community conservancy model is a prime example of how a simple, positive solution can have wide-reaching benefits for both humans and nature. Most importantly of all, it is a success story that can be replicated and scaled. I wanted to find a way to bottle that innovation and community spirit and mass-produce it globally. 


But when I returned to the UK, just as the world was gathering again for the next round of climate change negotiations in Poland, I was hit by a wave of global pessimism. The headlines were dominated by a sense that world leaders were not moving fast enough. There was widespread finger pointing and political and geographical division. To those of us following at home, it wasn’t an inspiring sight. 


I understood why the mood was full of despair, of course. The challenge facing our planet is immense. We were about to enter what scientists say is the most consequential decade in history. Humans have taken too many fish from the sea. We have cleared too many trees, burnt too much fossil fuel, and produced too much waste. The damage we are doing is no longer incremental but exponential, and we are fast reaching a tipping point. 


The science tells us that if we do not act to restore our planet by 2030, the damage will be irreversible, and the effects will be felt not just by future generations but by all of us alive today. What is more, this damage will not be felt equally by everyone. It is the most vulnerable, those with the fewest resources, and those who have done the least to cause climate change, who will be impacted the most. 


The facts look terrifying, and I could see that this risked making people feel like they might as well give up. The global debate felt too complex, too negative, too overwhelming. It seemed to me, and this is backed up by my team’s research, that there was a real risk that people would switch off; that they would feel so despondent, so fearful and so powerless, that any real hope of progress would come to a halt. You could summarise this mood with a simple equation: urgency + pessimism = despondency.


This despondency also jars with my own experiences, and those that inspired my grandfather and father to be pioneers in the environmental movement. Following in their footsteps, I have seen people all over the world face what seem like insurmountable challenges yet come together with collective ambition, and a can-do-spirit, to find solutions to them. I strongly believe that change is possible, when you put your mind to it. I started thinking about what to do to change the equation to something else: urgency + optimism = action. 


The most famous example of using optimism to rise to a great challenge is the Moonshot. Standing in front of a large crowd at Rice Stadium in Houston, Texas, in September 1961 President John F. Kennedy audaciously declared: ‘We choose to go to the moon in this decade and do the other things, not because they are easy, but because they are hard; because that goal will serve to organize and measure the best of our energies and skills, because that challenge is one that we are willing to accept, one we are unwilling to postpone.’ Kennedy’s Moonshot was a dream so ambitious it required unparalleled innovation and effort from a huge multinational team. 


When the Moonshot was accomplished, within the decade, it was a defining achievement in our global history. The incentives were mixed, of course – the space race was a key component of the Cold War. But it was an incredible demonstration of our talent for making the impossible possible. And, crucially, the technological advances brought about by the Apollo space programme still bring benefits to this day. They inspired developments in lightweight materials, heart monitors, CAT scanners, breathing equipment and solar panels. 


So, at the end of 2018, inspired by the brilliant solutions I had seen on the ground in Namibia and elsewhere, and at the same time horrified by the cliff edge the scientists were predicting, yet determined not to give up, I set about asking how I could play a helpful role in bridging that disconnect. I wanted to recapture Kennedy’s Moonshot spirit of human ingenuity, purpose and optimism, and turn it with laser-sharp focus and urgency on to the most pressing challenge of our time – repairing our planet. 


In the months of scoping that followed, my team and I spoke to people around the world – from activists to scientists, business leaders to prime ministers, and conservationists to filmmakers. I pushed them hard, because I wanted to make sure that whatever I did was collaborative and complementary, had widespread support, and would have the impact that was needed. 


Together we crafted an idea to replicate the Moonshot for our generation’s challenge. Working with an incredible range of partners and experts, we identified five great underpinning goals that, if they are met, will offer us the greatest chance of a stable and thriving future. 


We called these five great challenges, the Earthshots. They are:




	Protect and Restore Nature



	Clean Our Air



	Revive Our Oceans



	Build a Waste-Free World



	Fix Our Climate






Each of them will need a global, collaborative effort to achieve, but once achieved, will help to put our planet back on course again. There were a few moments along the way when the whole idea seemed a bit daunting. What happens if we fail? But of course, failure is not an option. We simply have no choice but to succeed, and I want to do all I can to contribute. We all owe it to the generations that follow us, our children, and their children, to be outlandish in our ambition and stubborn in our optimism. 


Having set those Earthshot goals, I committed to using the unique position that I have to celebrate, reward and support those who are doing remarkable things, to help them achieve these things across every sector of society and in every part of the world. The result is The Earthshot Prize. 


Deciding to create a prize, as opposed to any other form of initiative, was again a lesson from history. When facing a big challenge that takes many years to achieve, it is easy to lose momentum. We need to see progress, be inspired by achievements, witness leadership and courage against the odds. As a species we often define ourselves by collective stories whose narratives shape our cultures and values. Achieving these Earthshots will need regular chapters of an ever-evolving story. It will need heroes, revelations and hope.


Over the next decade The Earthshot Prize will seek out, celebrate and support fifty inspiring solutions. They must be game-changing, offer a significant impact for humankind, and have potential to be scaled globally. Five inspirational winners a year for ten years. 


Winners of the Prize will receive not only global public recognition and a reward of £1 million but also the support they need to realise their ideas at scale. Over the next ten years we want the fifty winners to be acclaimed, like the returning Apollo astronauts were, as heroes for our time and leaders of the greatest endeavour of our generation. 


The Earthshot Prize is about much more than awarding achievement. It is about revealing that an aspirational, sustainable future is ours to win, if we are willing to reach for it. It is about building a global coalition of partners, to inspire entrepreneurs, activists, innovators and community leaders to reach for the stars and to incubate and grow the sustainable solutions that will change the trajectory of this planet. 


The global response to the Covid-19 pandemic is evidence that all this is possible. The funds flowing into the recovery effort demonstrate how much can be achieved when those in positions of power come together and decide to act. We’ve built hospitals overnight, repurposed factories and poured billions into the search for a vaccine and better treatments. And we’ve been inspired by heroes emerging in every community across the world. 


Young people no longer believe that change is too difficult. They’ve witnessed the world being turned on its head. They believe that the climate crisis and the threat to our biodiversity deserves our full attention and ambition. And they’re right. So now is the time for each one of us to show leadership. 


I know it will take more than fifty solutions to solve the five Earthshots. But over the next decade we hope to inspire people in all corners of the world, from all sectors of society, to do their bit too. Whether you’re a farmer, a tech entrepreneur, a politician, a banker, a fisherman, a community leader, a mayor or a student. Every single one of us has a role to play in harnessing whatever opportunity we have. This is a global team effort. 


Those of us alive today have been handed the momentous task of determining the fate of our descendants for centuries to come. We have the power to choose to react in time and bring about a better future. That is an honour, not a burden. 


HRH Prince William, 2021
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After more than 200,000 years of human history, our species stands at a critical moment. The choices we make in the next ten years will determine our future. In this decade we have a final opportunity to choose between a future where we thrive on a healthy, stable planet in balance with the natural world, or a future where we continue on our current path as often unwitting yet rapacious agents of its destruction – and of ours.


Our world is full of stories of how we have destabilised our planet and its life support systems – the stable climate, reliable rainfall, beach-lined shores, rich soils and self-cleansing air that have successfully sustained ever greater numbers of us. We know this destruction cannot go on. To change direction, we need to face the truth. But the stories of doom can sometimes so overwhelm our thinking that we can become defeatist. We cannot see a way ahead. We come to believe that little can be done. Nothing could be farther from the truth.


So we badly need to acknowledge not just the urgency of the crisis we are in, but also that all around us is evidence of natural recovery and human redemption. We need inspiring tales of how we can undo the harm and set nature and its vital systems on a path to revival. This book will look at the dark and destructive side of our relationship with our world: we have to understand that in order to appreciate the urgency and know what to do better. It will pull no punches. But more importantly, it will explore the good side of humanity’s impact on our planet. We will encounter stories to inspire us, provide optimism and put us on the path we know we must take, in what scientists say will be our defining decade as a species. These will be human stories. They will show us that it’s not OK to give up or give in just because our challenges look complicated or intractable. They will show us that people can fight and work for change and win. Because so often transformation starts with the inspiring example of one human being.


Here is one hero of ours: Juan Castro, the saviour of coral reefs around his home fishing village of Cabo Pulmo, in the Gulf of Cortez on the Pacific coast of Mexico. Arguably too, the man who started a revolution to save the world’s oceans. A generation ago, his fishing community was dying. Just offshore, the coral reef that had nurtured the fish caught in their nets had been wrecked, both by weighted gill nets spread by big trawlers sailing in from outside the gulf, and by ships’ anchors knocking the coral into small pieces. As the reef crumbled away, the fish departed.


The coral reefs of the Gulf of Cortez were once famous. They were the most northerly reefs on the Pacific east coast, and probably the oldest, at 20,000 years. When the American author John Steinbeck visited in 1940, he described how the reef ‘pulsed with life, little crabs and worms and snails’. He wrote: ‘One small piece of coral might conceal 30 to 40 species, and the colours on the reef are electric.’ The famed French marine explorer Jacques Cousteau called the gulf ‘the world’s aquarium’. Even when Juan was a young lad out fishing with his father, there were shoals of sharks in the reef. To capture one of them on a line from a small boat was great sport and lucrative business.


But then, as the coral crumbled, the sharks went away, along with most of the other fish. Cabo Pulmo looked likely to disappear from the map, too, with its driftwood shacks washed back into the ocean. One day, Juan said years later, he had a revelation while diving among the coral with his father. He saw the beauty of the reef despite the scars left by the anchors and nets. He decided to fight back. He found a local marine professor to research the reef, and they began a campaign to save the reef and its life.


The professor suggested that the villagers should stop fishing on the few surviving stretches of coral where shoals remained, and they should press the government to keep out foreign vessels and turn the reefs into a marine protected area. It sounded an impossible ask. The villagers would have to voluntarily give up what remained of their main source of food and income. It seemed like Juan and his community were being punished for having one of the few reefs left that was worth saving. But the professor promised that if the reef was allowed to recover, it could again become a breeding ground for fish. And thanks in large part to the persuasive powers of Juan, the village agreed to the creation of a no-fishing zone, and the protected area was created in 1995.


For almost ten years they waited and watched. It was hard. Proud fishermen were reduced to shopping for food in markets, with government-issued food vouchers. They could see the shoals of fish returning in the crystal blue waters, swimming through coral that was growing iridescent once again. They were sorely tempted to break the fishing ban. Perhaps a few did. But after ten years there was a red-letter day. The first sharks came back to Cabo Pulmo. As top predators, they were the proof that the reef’s ecological virility – its ability to provide fish for the coastal communities on the Gulf of Cortez – had returned. Now there are groupers and snappers and eels and even jack tuna.


The marine biologists were back too, counting and calibrating. They said fish numbers had increased by more than 400 per cent in the no-fish zone. Better still, the fish nurtured there were beginning to repopulate other nearby reefs. And besides the big fish and glistening healthy coral, grey whales returned to their old calving grounds just offshore. The biologists were excited because this was one of the most dramatic turn-arounds ever witnessed in a coastal fishery, and proof that marine protected areas could kick-start ecosystem revival in double-quick time.


The fishermen were back in business, too. Local laws inside what was now a national park allowed the villagers to set their nets, but kept out foreign trawlers. Soon, to avoid relying on the fish alone, the villagers were inviting in tourists. They set up seafood restaurants, guesthouses and shops selling diving gear.


A decade of conservation had brought short-term pain, but ultimately much greater gain. By nurturing their reef’s recovery, the people of Cabo Pulmo have restored an ecosystem that can again deliver nature’s bounty – for fishers and for tourists.


Juan Castro’s niece Judith is a proud spokesperson for her community and can see a bigger picture. Her fellow villagers made ‘a leap of faith’ and it paid off. ‘We need to have Cabo Pulmos all over the world,’ she says. ‘It is precisely what the entire planet needs. It is an example of what can still be done for the planet.’ Marine biologists say that Juan’s galvanising of his fishing community in the name of conservation was one of the starting points for what has become a global movement to protect marine ecosystems and restore fisheries inside protected areas. It provided some of the first and best evidence that if you stop fishing, the fish will come back – quickly and in profusion, restocking surrounding areas of ocean. ‘Species come back quickly – in three or five or ten years,’ says Boris Worm of Dalhousie University in Nova Scotia, Canada. ‘And where this is done we see immediate economic benefits.’


Juan’s story shows that, given the chance, even in the most difficult circumstances nature will rebound, will restore itself. All we have to do is give it the chance. We don’t have to cut ourselves off from nature to save it. When environmentalists use terms like ‘sustainability’, this is what they mean – a way of living that can last forever.


• • •


Not many people have heard of Juan Castro. That is a shame. But Kenyan tree lover Wangari Maathai is rightly a hero to millions. She gave up her career as an academic to spend most of her life on a mission to inspire millions of poor rural women to plant trees across their deforested country, and to force sceptical politicians to put communities in charge of the forests. Before her death, in 2011, she had established 6,000 community nurseries – all run by women – that had planted 30 million trees on farms, in gardens, at the roadside, outside schools and public buildings, and even in forests. For her temerity in demanding that the government of President Daniel arap Moi join her in the task, she was repeatedly beaten up, subjected to death threats and for a while had to go into hiding.


But she won. After Moi was ousted from office, she briefly became an environment minister, and passed into law in 2005 a Forest Act that created more than 300 democratically-elected Community Forest Associations. They gave local people control over their local forests, allowing them to graze their livestock, cut firewood and construct beehives, so long as they did not plough the land or build their homes among the trees. Maathai’s law also gave protection to the country’s forested mountain areas – the ‘water towers’ that maintained the nation’s river flows and water supplies.


Her legacy lives on. Years later, at Kimunye village near Mount Kenya, Sarah Karungari tends a dozen beehives in a clearing on the edge of one of the water-tower forests. ‘Maathai changed everything here,’ she says. Before her law, forest rangers would have torn down her hives and prosecuted her for invading the forest. Now, they recognise that villagers such as her can be both users and protectors of the forests. ‘People who used to be poachers and illegal loggers are now defending the forests,’ Simon Gitau, senior warden for the forests on Mount Kenya, agrees. ‘Farming communities know their ecosystems better than outsiders. We have to work with them if we want to protect the forests.’


Maathai was a hero within the international environment community for many years. Among feminists too, she was feted for her courage in the male-dominated world of Kenyan politics. Then, in 2004, she was awarded the Nobel Peace Prize for her work. The prize committee said: ‘Peace on earth depends on our ability to secure our living environment. Maathai stands at the front of the fight to promote ecologically viable social, economic and cultural development in Kenya and in Africa … She thinks globally and acts locally.’ Her commitment to her local community made her globally famous.


The Kenya she left behind is a country more forested than for decades. Her Green Belt Movement is now run by her daughter, Wanjari. It has assisted in the planting of more than 50 million trees. An estimated one-third of Kenya’s trees are located on farms and within communities. Many grow on the increasingly tree-covered mountain ‘water towers’ that Maathai first identified. On the Aberdare mountain range – the source of four of Kenya’s seven largest rivers, including the Tana River, which fills taps in the Kenyan capital, Nairobi – the Green Belt Movement is educating farmers to conserve trees on their land. Forest cover has increased there by a fifth since 2005.


When Maathai began her mission to restore Kenya’s trees back in 1977, her country had the one of the highest birth rates in the world, and had ground to make up in pursuing higher living standards for its people. Bringing back forests in such a fast-growing and industrialising country seemed an impossibility, even to most environmentalists. She changed that perception. And Kenya is not alone. Like Juan Castro and his marine protected area, Maathai’s insight and enthusiasm has changed our views about how nature can be restored.


• • •


There are heroes all over the world. Back in 2006 a young British farming student and part-time gardener called Rob Hopkins moved to Totnes, a small market town in south-west England. Inspired by a desire to break away from reliance on global food markets, he set up a community food-growing project in the town, to encourage self-sufficiency. The idea took off – in Totnes and far beyond. In two years, there were local groups in Ireland, Scotland, Italy, Japan, Spain and Sweden. They called themselves ‘transition towns’, and the following year new initiatives were set up in Germany, Australia, Denmark and France.


Hopkins didn’t want a big organisation or to set up a political movement. There was no blueprint other than enthusiasm and localism. Like his vegetables, he wanted organic growth. He wanted people to copy each other in doing things for themselves, and to set a social fire burning. Still, he oversaw a growing network of transition towns, devoted to promoting everything from local food businesses to energy companies, social enterprises and even local currencies by, as he puts it, ‘sparking entrepreneurship, reimagining work, reskilling themselves and weaving webs of connection and support’. It works, he says, because it combines ‘heart, head and hands’ to bring communities together to save their worlds.


The Transition Network now has thousands of communities doing their own thing in more than fifty countries, from a free store in Pennsylvania to harvesting the rain for favelas in São Paulo, from a repair cafe in Pasadena to permaculture in Peterborough, Canada, and from zero-carbon neighbourhoods around Bologna to community gardens in Brussels. All are different. That is what it means to be local. But whatever they are doing, they feel optimistic. They believe they are the future. You’ve probably never heard of Rob Hopkins before. He probably rather likes it that way. But he is a hero, nonetheless.


• • •


Our planet is in crisis. An ecological crisis. Lost forests, parched soils, dammed and poisoned rivers, empty oceans, filthy air and compromised climate leave it in peril. Since this is our only home, the predicament leaves us humans in peril, too. Our tragedy is to be master of all we survey. Many scientists say we have only a decade to pull back from the brink, to head off runaway effects of our mastery. But those same scientists also say there is hope. We can get out of this fix. We have the tools. What we need above all is belief. To get rid of the excuse that nothing can be done. Because it can. The three heroes above are not making futile gestures; they are beating a path out of our crisis. A path that we, our governments and our entire societies must follow.


This book attempts to reinforce that hope, and to chart some of the route back to stability and balance. Much of what is needed is abundantly clear. We need to break the practices that make everyday waste seem normal and create ‘circular’ systems that reuse everything. We need to keep carbon in the ground, restore nature, and cleanse our air and oceans – the great shared domains that some call the ‘global commons’.


But there is no simple blueprint for achieving these ends. Human ingenuity, inventiveness and resourcefulness must come to our aid. The good news is that humanity has always had such skills in abundance. We are great problem solvers. That attribute may have got us into this mess, by coming up with all manner of ways in which we can dominate and devour our world. But it can also help us in our new quest to live in harmony with that world.


Scientists invented a new word at the start of the twenty-first century to describe our new relationship with the world. They say we are now in the ‘Anthropocene’. It is a new geological era. After the Pliocene, Pleistocene and Holocene, we are now in the human epoch, where humans are the major influence on how the planet works. The problem is that while we are now in charge, we are not yet in control. For many, that means the Anthropocene can only end in tears. But it needn’t be like that. We can have a ‘good’ Anthropocene. But we have to be the ones to make it happen.


• • •


How did we get here? Humanity’s dominance over planet Earth did not happen suddenly. Humans have been a growing presence for a long time. Our species, Homo sapiens, has been around for more than 200,000 years. Through the last two ice ages we gradually saw off predecessors and co-inhabitants such as the Neanderthals. At some points our numbers dropped to just a few thousand, but we endured. Whether we did so because we were cleverer or luckier is unclear. But we emerged from the end of the last ice age, around 12,000 years ago, as the last human species standing.


As the ice that once extended across much of the land surface of the northern hemisphere – as far south as the River Thames in England – retreated, our small populations grew and colonised most of the planet. The forests and grasslands, marshes and mountains and coastal plains, all found themselves occupied by humans. We began as hunters of animals and gatherers of nature’s fruits. But, as the climate stabilised, rainfall became more predictable and we grew more ambitious. We began planting our favourite fruit trees, cultivating crops and domesticating animals for meat, milk and leather, and to do some of the hard work for us. We began cutting and burning clearings in forests to grow our crops.


All this started to transform how our world looked. We sometimes think that until recently nature was pristine and intact, barely touched by humans. But the more archaeologists dig into our past, the less things look like that. They recently uncovered an area on the shore of Lake Malawi in East Africa that was permanently deforested when humans set fire to it more than 90,000 years ago, apparently deliberately. ‘This is the earliest evidence of humans fundamentally transforming their ecosystem with fire,’ says Jessica Thompson from Yale University.


With time, such activities became widespread. Geographer Erle Ellis of the University of Maryland, Baltimore County reckons that soon after the end of the ice age ‘nearly three-quarters of land on Earth was inhabited, used and shaped by people. Areas untouched by people were almost as rare then as they are today.’


Of course, our touch was lighter back then – our global population was likely as low as 4 million and each of their demands far smaller than most of ours today. Mostly, we did not permanently destroy forests. We created clearings to cultivate crops for a few years, before planting some trees and moving on to let the forest recover. Often, far from wrecking ecosystems, this form of shifting cultivation increased the number of plant species by spreading seeds and our favourite trees. Our ancestors often improved soils too, by burying their household waste. They were keen recyclers. Archaeologists digging into many tropical forest soils have found rich mixes of discarded food, excrement and even charcoal that all continue to nurture soils thousands of years on. Such enriched soils are so frequent in the Brazilian Amazon that researchers call them terra preta, which is Portuguese for ‘black soils’.


As our numbers grew our impact on the land increased. We moved from living in villages to creating cities, where crafts and learning flourished. Growing links between communities, and skills in passing on knowledge from one generation to the next, enabled us to spread knowledge and organise – in particular in the development of farming systems to feed growing populations. Many of the earliest civilisations were in arid regions that required irrigation networks – tapping the waters of the Indus in modern-day Pakistan, the Yellow River in China, the Tigris and Euphrates in Iraq and the Nile in Egypt. We herded cattle and smelted iron, chopping down forests to do so. We created transport networks on land and at sea, and began trading across continents and over the oceans in metals and silk, spices and enslaved people. But things really kicked off with the industrial revolution, which got under way in Britain just over two centuries ago. For the first time we began burning coal on a large scale, to power manufacturing machinery and railways, and later to generate electricity to power cities. Horse power was replaced by steam power. Then in the twentieth century we began tapping oil, and the age of the car roared into view. The consequence of all this technology was that humankind was no longer constrained by the work rate of their own or their animals’ muscles. We were discovering ways to do more work, extracting more materials to make more stuff, to transport more products and to intensify how we used the land.


We developed new industrial processes, perhaps most importantly the Haber-Bosch process that converted nitrogen gas in the air into nitrogen fertiliser. That massively increased how much food we could grow. Meanwhile, scientists found ways to fight the diseases that once killed most children and cut short the lives of adults. Soap, sewers, vaccines and antibiotics meant that by the late twentieth century – and probably for the first time in human history – most kids got to grow up, rather than dying in infancy. There was food to feed most of them. Life expectancy rose from thirty or forty years to seventy or eighty years, first in Europe and North America, but increasingly across the world.


These breakthroughs triggered a demographic explosion. The human population grew exponentially. From 1 billion at the start of the nineteenth century to 2 billion in the 1920s, 3 billion in 1960, 4 billion in 1975, 5 billion in 1987, 6 billion in 1999, 7 billion in 2013, and likely 8 billion before the 2020s are out. Although population continues to rise, the boom is probably over; though we will likely have 10 billion people by the end of the century.


In the twentieth century our consumption of natural resources – from metals and fossil fuels to forests and fish – grew even faster than our population. In some rich countries that surge of ever-rising demand may be largely over, although it is continuing at a very high level, far above poorer nations. As we shall see later, some richer societies may even be starting to ‘dematerialise’. But countries with lower consumption levels will increase theirs as they strive for a good standard of living.


Take China, as one of the most startling examples. Thirty years ago, Beijing was a city of bicycles. They queued by the thousands at traffic lights on roads where cars were rare. Today, it is the bicycles that are rare. Six million cars swirl around eight ring roads encircling the capital of the world’s most populous nation. The metropolis chokes in smog for much of the year. The old hutong pedestrian neighbourhoods have been replaced by high-rise apartments and shopping malls with underground car parks.


The industrialisation of China has propelled a quarter-billion people from dirt-poor rural villages to modern megacities. The country now has more cars on its roads than America does. Two-thirds of all the skyscrapers erected in the world in 2016 went up here. China’s demands of breakneck construction and galloping consumption are transforming the planet as a whole. The country has recently been consuming more cement every three years than the United States managed during the entire twentieth century. It now consumes 60 per cent of the world’s cement, 50 per cent of its iron ore and coal, and 40 per cent of its lead, zinc and aluminium.


Domestic Chinese demand is growing. Its retail market is now, like its car fleet, bigger than America’s. But China has the world’s largest population, and the average citizen still has a lower standard of living and environmental impact than the average European or North American. The country’s extraordinary appetite for the materials of the Earth in large part reflects the rest of the world’s enjoyment of stuff made in China. The country is now often called the workshop of the world, a phrase that applied to Britain in the nineteenth century. It produces three-quarters of our air conditioners, two-thirds of our mobile phones and photocopiers, and one-third of our cars and televisions. The West has sent much of its own environmental footprint overseas, masking its true impact.


China is only following the path to consumerism adopted by Europe and North America many decades ago. But many other countries are following in its wake. And the consequences of so many people requiring so many things are profound. The pioneer researcher on the human ‘population bomb’, California biologist Paul Ehrlich, noted that our impact on the planet is a combination of our numbers, our consumption, and how we satisfy that consumption. Our numbers are slowly starting to stabilise, and with greater global equality may do so faster, but our consumption demands continue to soar. Our hope is that the third element in his equation may come to our aid. Certainly, over the next decade, addressing it is our biggest and quickest route to reducing humanity’s footprint on the planet, and to finding ways in which 10 billion of us can live well on a planet that once had to cater for just a few thousand of us. But it requires a fundamental rethink of how we live.


• • •


Our ancestors consumed few natural resources and had little waste because most of the things they consumed were the fruits of nature, and nature constantly recycles everything. What they took mostly regrew. But our modern world has been very different. The way we generate energy to power our world looks like our worst habit. Coal and oil, along with the natural gas that many of us burn to heat our homes, are all made of carbon. They are often called fossil fuels because that is what they are: the fossilised remains of ancient trees and marine organisms that were buried beneath the earth or on the seabed hundreds of millions of years ago – before even our greatest predecessor the dinosaurs ruled the Earth.


Burning this carbon fuel generates most of our energy. It makes heat to drive industrial processes or steam to drive turbines for electricity. It powers pistons to transport us around. But the burning of this carbon creates billions of tonnes of carbon dioxide each year, which is released into the atmosphere. And as we have all become aware in recent times, carbon dioxide warms the planet. It is our atmosphere’s thermostat. We need some carbon dioxide in the air or our world would be frozen; but too much of it and we start to overheat. Nature used to maintain stable levels, but our emissions are resetting the thermostat. This ‘greenhouse effect’, which almost nobody had heard of half a century ago, is now probably the number one threat to our future, and ultimately to life on Earth.


As we change the climate, we are also transforming the surface of our planet, replacing nature with concrete and steel, bricks and asphalt. Scattered across the globe today are more than a trillion tonnes of these materials. Most is on land, but we are invading the oceans, too. Since 2000 a staggering 1 million kilometres of fibre-optic cables, enough to go round the Earth twenty times, have been laid on the seabed to carry most international digital telecommunications.


Ron Milo of the Weizmann Institute of Science, in Israel, calculates that we make 30 billion tonnes of materials for our use every year. At the apex is concrete. With 10 billion tonnes more in circulation annually, it is the most widely used substance on the planet, excepting only water. The accumulated pile of our materials has been doubling every twenty years for more than a century now. One way or another, the average citizen on the planet adds to it by more than our own body weight each week.


A separate study found that London’s 9 million inhabitants are collectively responsible for some 40 million tonnes of construction materials a year, plus another 8 million tonnes of paper, plastic, food, glass and metals. That’s around 100 kilograms for each Londoner every week. Not all this is for personal use. Most of the newly accumulating material is in buildings and infrastructure such as highways, bridges and sea walls. Still, all this material obliterates nature – entombing soils, barricading rivers, draining wetlands and breaking ecosystems into tiny fragments.


Extracting these materials from the earth is equally destructive. One of the least discussed but most pervasive extractive industries is sand mining. Sand is the main ingredient in concrete, asphalt and other building materials, as well as for making glass. We currently use more than 40 billion tonnes of sand each year – five times more than our demand for coal. Digging it up is the world’s largest mining business. You would think we could get all we need from the world’s deserts. But it turns out that the grains in desert sand have mostly been rounded by wind erosion and do not bind well in concrete and other materials. So most sand comes from excavating riverbeds, deltas and coastlines – usually far faster than rivers or tides can replace what is lost.


The Chinese megacity of Shanghai has been built largely from sand dug from the Yangtze River, wrecking its ecosystem. The islands state of Singapore has grown its land area by 20 per cent by importing half a billion tonnes of sand dug from the coastlines of neighbouring Asian countries. Cambodia’s shoreline is retreating as a result. In the United States, sand mining in Houston is said to have caused sedimentation that played a part in the flooding during Hurricane Harvey in 2017. Dubai’s construction boom has taken even more sand – a strange case of sending sands to Arabia. In India there are sand mafias cashing in on a construction boom.


Maybe even more staggering is that our accumulated trillion tonnes of inanimate stuff is greater than the planet’s entire living biomass of trees, plants and animals. At the start of the twentieth century human-made materials were equivalent to about 3 per cent of living matter on the planet. Now the figure is more than 100 per cent. In this way, besides covering the planet with built infrastructure, we have in the past three centuries been wrecking nature’s own infrastructure. Six trillion trees have become 3 trillion trees, for instance. Once, we lived in what scientists called a ‘biosphere’. Now we live in a ‘stuffosphere’. We have almost literally turned the planet into a concrete jungle.


And what life remains looks unlike anything before. More than 40 per cent of the ice-free land surface of the Earth has been taken over for agriculture. Only 4 per cent of the total mass of mammals left is wild animals – from shrews to blue whales. Humans make up 36 per cent of all mammals, and our cattle, sheep, goats and other domesticated livestock account for the remaining 60 per cent. At any one time, there are more than 20 billion domesticated chickens on the planet. They weigh more than all the world’s wild birds put together.


It is a bleak story of human avarice and short-sightedness. We are only now understanding the extent of our abuse of the planet and realising in the nick of time that we are reaching a critical point. The next ten years will be the most important in human history – our last chance to change course. But to meet the challenge we need to retain some virtues from the past. We should remember that, during the same period when we have blighted the planet, our problem-solving ingenuity cured diseases, gave warmth, light and safety to billions, and enabled nations to choose to cooperate for the greater good of all. And we should remember that even at this moment of planetary crisis, there are seeds of survival and resurgence. Nature is resilient; humans are innovative. We can fight back; but the battle must begin now.
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In 1961 American president John F. Kennedy announced his Moonshot programme. He challenged the nation’s engineers and aviators to put a man on the Moon by the end of that decade. They did just that when Neil Armstrong made his ‘one giant leap for mankind’ in July 1969. Sixty years on, The Earthshot Prize is challenging the world to undertake an even more momentous mission – nothing less than an Earthshot to save our home planet.


Founded by Prince William but led by a global team of environmental champions, The Earthshot Prize challenges the world’s inventors, problem solvers, pioneers, concerned corporations, governments and citizens to come up with transformational solutions to five global crises. To find ways of protecting and restoring nature, of building a waste-free world, of fixing our climate, of cleaning our air and of reviving our oceans. Each year for the next ten years, five prizes will be awarded for the best solutions tackling each of the five Earthshots. Fifty prizes for fifty ground-breaking solutions in the most critical decade in history. Collectively, they will form the widest-ranging and most prestigious environmental prize ever created, with a total in prize money of £50 million.


Of course, The Earthshot Prize does not belong to one person. It is among the most ambitious environmental coalitions in history involving several hundred partner organisations and institutions, scores of experts, and dozens of leaders and influencers from around the world to make sure everyone notices and gets involved. And ultimately it is a challenge that must involve us all. For the aim is nothing less than to ignite a movement that delivers social and technological change on a global scale that transforms how we all live on Earth, creating a stable and thriving world for future generations.


This book works alongside The Earthshot Prize to explore how we got here, what our goals should be for the future, and how we might achieve them. But it begins with the problems. In order to find the right solutions, we first have to understand the crisis we face. The darkest hour, they say, is just before dawn. And there’s every reason to believe we are now at our darkest hour. So while in the next few pages we must face the five crises head-on, we should neither despair nor look away. By recognising and understanding our current predicament we will provide ourselves with the guide to head more quickly towards the light.


Nature: Ready for the rebound?


On a dirt track deep in the rainforest state of Mato Grosso in Brazil, forest researcher Michael Coe gets out of his SUV and spreads his arms. This, he says, is the front line. Behind him, on one side of the track, is cool, moist Amazon rainforest. It stretches for hundreds of kilometres through an almost intact indigenous forest reserve, where 6,000 Xingu people have lived for generations. The Xingu are famous for two things: in recent times, for protecting their forests in the face of advancing cattle ranchers and agribusiness barons; and a century ago for hosting (and perhaps killing) the eccentric British explorer Colonel Percy Fawcett on his doomed journey through the jungle to find the fabled lost city of Z.


But on the other side of the track, Coe gestures towards a very different world. In front of the tall New Englander lies hot, bare ground being prepared to grow soy beans on a farm the size of fourteen Manhattans. It is owned by the world’s largest soy company, who ship their product across the world for animal feed. Probably your weekend roast chicken ate some, as it was fattened up for slaughter.


For the past decade Coe has been researching what happens at the boundary between these two worlds: where the rainforest meets agribusiness; where the most biodiverse ecosystem on Earth, with tens of thousands of plant, animal and insect species, is being ripped up to make way for a single species; and where prowling jaguars give way to combine harvesters. Here and now is the tipping point, he says. ‘What happens here will seal the fate of the Amazon.’


Coe works with local researcher Divino Silverio, the son of a poor sharecropper who volunteered to assist at the research station Coe established on the farm, and now publishes his own papers. Their joint studies show how the climate abruptly changes at the boundary between farm and forest. How the farmland is several degrees hotter, and has a dry season that lasts several weeks longer. This is because the Amazon rainforest, the world’s largest, makes its own climate. Every one of its hundreds of billions of trees sweats 500 litres of water a day, moistening the winds that blow above. That moisture makes clouds and rain that keep trees downwind watered and cool. Soy fields don’t do that. So where the forest halts, the climate switches from warm, succulent and steamy wet to hotter and much, much drier. From a landscape where fires are rare to one constantly at risk of going up in flames. No wonder the farm has a hangar full of fire engines, ready to spring into action.


On Coe’s front line, with a starkness and abruptness probably unparalleled anywhere on the planet, we can see standing side by side the two worlds we could make in the coming decades. Do we want the forests and their ability to moderate temperatures, make rain and maximise biodiversity? Or do we want them removed for rows upon rows of soy plants to feed our livestock?


• • •


In 2020 we gained a new perspective on that dilemma. Covid-19 may have joined a long list of diseases that have spread from animals to humans in recent decades. The coronavirus paralysed human societies across the world, killing millions. The full repercussions are far from clear as this book goes to press. Will the virus be suppressed, succumb to vaccination programmes – or keep mutating and terrorising our ways of living? But while considering those questions, we should also ask where it came from – and why.


Many disease scientists have highlighted the role of deforestation in outbreaks of infectious diseases that reach us from animals. Serge Morand of the French National Centre for Scientific Research has found a strong link between deforestation in tropical countries and epidemics of both malaria, which kills around half a million people every year, and the highly contagious and usually deadly Ebola virus. ‘We don’t yet know the precise ecological mechanisms at play,’ he says. But the suspicion is that replacing tropical rainforests with palm oil or soy plantations disrupts the complex interplay between species within ecosystems, pushing diseases to find new hosts.


Healthy ecosystems harbour many diseases that circulate within and between species. But when those ecosystems are damaged, this natural system falters. The barriers protecting us from diseases jumping between species break down – and outbreaks among humans become more likely. Luckily, most of the millions of viruses out there do not infect humans. The problem, as we have discovered, is that it can take only one outbreak to create havoc for humanity. And with viruses able to travel round the world in less than a day, we have little or no time to react.


It is too early to know for sure if Covid-19 spread to humans in this way. There is no obvious link between deforestation in China and the bats thought to have brought the virus to a food market in Wuhan. But we do know that twenty years ago forest fires set by Malaysians clearing land to grow palm oil drove hungry fruit bats out of the forest and on to farms, where they ate farmers’ fruit and dropped faeces into pig pens. The faeces contained a virus similar to Covid, known as the Nipah virus. The pigs caught it, and so did the people looking after the pigs. The virus spread from bats to pigs to humans. More than a hundred people died, and more than a million pigs were slaughtered, before the outbreak was brought under control.


Fruit bats that ran out of forest habitat were also the likely cause of the 2014 Ebola outbreak in West Africa that killed at least 11,000 people. It began in the village of Meliandou in southern Guinea, where the dense forest had been largely replaced by coffee and cocoa farms. Investigators found that the first human to catch it was one of a group of children in the village who played in a huge hollow tree stump where a colony of bats also lived. The stump had been left behind when the forest was cleared by the villagers. It can be that simple.


• • •


Planet Earth is a ‘living planet’. Its surface, whether green or blue, is dominated by living things. They run the place – or did. Over billions of years they established life-support systems that maintain the chemistry of the atmosphere, ocean waters and much else in states entirely different from how they would be without nature. Our air is breathable because living organisms keep it so, topping up the oxygen and cleansing it of pollutants. Our water is drinkable because living organisms constantly purify it. Those same organisms make soil, recycle nutrients to create new plants from old, and control the climate. The forests, grasslands, marine ecosystems and wetlands are the lungs and livers, hearts and kidneys of our world. Without this balance of nature, our planet would be uninhabitable for humanity.


Nature is resilient and has seen off past disasters such as asteroid hits. But we are at real risk of pushing nature beyond its powers to maintain our own stable, habitable world. Many species that shared the planet with us have disappeared, and huge numbers have been moved across the planet, disrupting ecosystems further – and perhaps releasing new diseases. Extinctions are part of nature, of course, but in the past half-century these disappearances have been at a hundred times the normal rate. Viewed from a distance, our impact on nature over the past few hundred years is comparable to that caused by the asteroid that saw off the dinosaurs.


Fewer than 3 per cent of natural ecosystems on land are reckoned to be truly untouched by human influence – a snatch of Congo rainforest, a piece of remote Patagonia in Chile, a stretch of the Siberian boreal forests, and not a lot more. We have bulldozed and burned, poisoned and ploughed half our forests for cattle ranches and palm-oil plantations, corn fields and rice paddy. We have drained most of our wetlands and blocked most of our rivers. Almost half our grasslands are ploughed up, turned to agriculture or built on. Many of the rest are fenced or bounded by highways, blocking migration routes and fragmenting the hunting territories of predators such as bears and lions.


Probably the big herds of migrating animals have suffered most. They need to move across the land, sometimes for hundreds of kilometres, to find food and water in changing seasons. But now, as they are hemmed in, five of the twenty-four known past mass animal migrations simply no longer happen. Others – from the wildebeest in East Africa to several of the caribou herds of North America and the saiga antelopes that once roamed the grasslands of Central Asia in their millions – are in deep trouble.


Nobody knows how many plant species have disappeared as the planet’s ecosystems have been converted for farming. But we do know that among them are many of the wild relatives of the plants we rely on to feed us. And these plants matter. Three-quarters of the world’s food comes from just twelve plant and five animal species. Plant breeders say their survival depends on being able to introduce genes from wild relatives to protect them against diseases and pests, or to help them grow in warmer or drier climates. That ability is being lost as the varieties die out. 
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