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Praise for Fixing the Planet



‘We are standing on the edge of an industrial revolution so great in all aspects; in energy, in transport, in food and farming and within society itself, that one hundred years from now they will describe this moment as a liberation … This book is a powerful introduction to the way things were and the way things can be. Keep it by your bed.’


Tim Smit, founder of The Eden Project


‘This book gives you all the information anyone could want about the state of the world and how to save it. Michael Norton’s gripping read, filled with a wealth of facts, will arm you in any discussion, teenagers and adult alike who want to make the case for rescuing the planet. This will give you hope for what can still be done, if we all act now.’


Polly Toynbee, Guardian



‘A fantastic panorama of how to right the wrongs of the world, packed full of examples of everyday people taking action and making change every day. If you ever doubted you could make a difference – read this and you’ll know you can!’


Dawn Austwick, former CEO, National Lottery Community Fund


‘Humankind’s body politic is being ravaged by an advanced form of necrotising fasciitis called “profit maximising neoliberalism”. But the antibodies we need to see off this wasting disease are getting stronger by the day – as Fixing the Planet so eloquently makes clear.’


Jonathon Porritt, co-founder Forum for the Future


‘A wonderfully accessible encyclopaedia of facts, examples and inspirations that can serve as an antidote to the fatalism that is perhaps our biggest risk today.’


Geoff Mulgan, Professor of Collective Intelligence, Public Policy and Social Innovation, University College London


‘This is BRILLIANT!’


Sharla-Jaye Duncan, founder The Intrapreneurs Club
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Introduction


The kind of hope I often think about …


‘Either we have hope within us, or we don’t … [hope] is an orientation of the spirit … it transcends the world … it is anchored somewhere beyond its horizons … it is not the same as joy that things are going well, or a willingness to invest in enterprises that are obviously headed for early success; but rather an ability to work for something because it is good, and not just because it stands a chance to succeed.’


– Václav Havel, playwright and first president of the post-communist Czech Republic, speaking in 1990


I started writing this book in March 2020, during the first week of the Covid-19 lockdown in the UK. It was a really good time to reflect on the state of our planet. The global economy was shuddering towards a huge recession. Our streets had almost emptied, our skies were aeroplane-free. The air was fresher and in our cities we could hear the birds singing. The price of oil had collapsed and for the first time carbon emissions had fallen (temporarily) below what is needed to keep within the 1.5°C target for limiting global warming.


Has the Covid-19 pandemic given us pause for thought? Do we really want to go back to where we were when it’s over? Or might we find ways of creating a cleaner, greener and much better world, for ourselves and for everybody else on the planet?


Today there are 7.8 billion of us, more than 1,500 times what the population was 7,000 years ago. We have not just spread around the planet but, with our brains and creativity, we have come to dominate the world for our own benefit, hunting and killing wild animals to extinction, turning the natural environment into farmland for growing the animals and the crops that we need to feed ourselves. We have moved from being hunter-gatherers to urban dwellers living in settlements, then in towns, then in cities and now in megacities. We developed the technologies for doing all of this more effectively first with iron and coal, and now using nuclear and solar power and many emerging technologies, which together give us the ability to mould the world to meet our human needs. We are now in an age that people are calling ‘the Anthropocene’ – a new geological epoch in which humans are having a significant impact on the Earth and its ecosystems.


The Anthropocene could be the era in which humans are able to create ‘the best of all possible worlds’. But instead, we might be heading towards ‘the uninhabitable Earth’ – which is the title of a 2019 bestselling book by David Wallace-Wells.


We have all the resources that we need to make a better world. We have lots and lots of ideas for doing things better. There are new technologies we can mobilise. There is the prospect of abundant energy using ever-cheaper renewable sources. We can come together through social networks and meet together remotely using Zoom conferencing, rather than spending so much time travelling on gridlocked roads and in public transport bursting at the seams. We can enhance our human capacity using artificial intelligence, machine learning, robotics and nanotechnologies. We were able to splash out trillions on mitigating the Covid-19 pandemic; the money was found because it was seen as an emergency. We developed vaccines in superfast time because we needed to protect ourselves. We know that we have all the financial resources, all the creativity and all the energy to be able to solve the world’s problems. But we will only be able to do this if we can find ways of deploying these better.


In this book, I want to show many of the ways in which things are being done badly. Inequality is increasing, which sustains poverty and makes the world poorer for all of us. Disease can spread around the world at terrific speed, as we are now seeing. We can conquer disease, but only by acting together. We are wasting far too much of our resources on war and terror, and we are locking far too many people up, some of them completely innocent. We abuse our bodies through the food we eat and the substances we ingest. And we are trashing the planet with our waste and our CO2 emissions.


I will try to describe these and other problems in simple terms and provide a miscellany of facts drawn from a variety of sources – not all are up to date and some are hard to measure. But it does not matter if they are a few per cent out this way or that way, as they indicate the scale of the problem and the urgency for doing something. Many of the 40 chapters start with a map or a table illustrating an issue covered in the chapter, showing which countries are doing the worst and sometimes also those that are doing the best – whether it is drug-taking or population growth or nuclear weapons.


I also include stories of hope, of people who are trying to address a big problem with their own big idea. Most of them are ‘ordinary people’, not unicorn start-ups with tens of millions of Silicon Valley venture capital behind them and expectations of making huge profits. Many are people I have come across in my work, whom I know and respect. I want to show that we can all make a difference – each and every one of us – with our ideas and our creativity, plus of course the energy to get off our backsides and actually do something. You may think that the difference you can make is tiny compared with the scale of the problem. But what you do will make a difference, and if millions of others also do something it will multiply into real change. By doing something, you might also inspire others and you will show governments and business that it is also an issue that they should care about. The more of us who act, even on a small scale, the more likely it will be that a better world is within our grasp.


We should be optimistic about our future and our children’s future. Rather than rushing headlong towards climate catastrophe, we should be looking to a future with birdsong rather than a ‘Silent Spring’. There should be ‘No Going Back’, no going back to the complacency and carelessness of the pre-Covid-19 world, but we should emerge differently through what we have learned from the pandemic and living in lockdown.


Can we put a halt to global warming or even reverse the process? Can we find solutions that will make our lives more sustainable and the future of our life on this planet more secure? Can we create a world in which we all work together to make life better for all of us? Do we have the collective will and cohesion to do this? Do we have enough time? These are some of the big questions that this book will explore.


Michael Norton
London, March 2022






A message from the next generation


Amy says …


I am Amy Bray, the 19-year-old founder of conservation charity Another Way. As a teenager, I dedicated my life to marine conservation and tackling climate change. Throughout my last years at school, I skipped a couple of afternoons a week to go into other schools in Cumbria and beyond to talk about the impact of plastic pollution on our health and on marine life and what we, as young people, can do to tackle this. For example, I have been single-use-plastic free for the past four years. I am also vegan, I don’t take flights and I only buy second-hand clothes. Another Way has planted 12,000 trees, runs two zero-waste shops and inspires people to live more sustainably. So often, I hear people saying ‘What can we really do as individuals?’, or ‘How can our actions make any difference when companies and governments are responsible for so much?’


The thing is, tackling the climate and ecological crisis – and indeed the health crisis, inequality and poverty, and so many more issues – is going to require all of us to do something, whether through changing our diet, joining a local campaign to add our voice or being mindful of how our every action impacts the environment. I might think that young people shouldn’t be expected to fix the future when adults are in power. But blame and anger are not going to solve anything. If we can turn our fear and fury into action, then this can pave the way towards a better future for all who live on our beautiful planet Earth.


Amy Bray, founder of Another Way






Ayrton says …


As Michael’s book makes clear, there are lots of problems that we need to solve. Some, such as climate change, are so vast and complex that they seem beyond the scope of any one person to make a serious impact. But, as the many examples in this book show, it’s astonishing what people can really achieve when we put our minds to doing something. I have been campaigning on a wide range of issues since I was nine, including homelessness, factory farming, food and water security, conflict minerals and cyberbullying. I am now 18 and I have learned that it really is possible to make a difference.


I believe that the greatest lever for change lies within ourselves. For example, if I see greed at the heart of a problem I care about, I will try to become more generous; where lack of empathy is the key factor, I will try to be as compassionate as I can. Never believe anyone who tells you that you can’t make a difference – I have seen again and again that even quite small actions can have an impact. I have also directly seen the power of youth and how the passion and the energy that we bring can be transformative. Each of us is much more powerful than we might believe and together we are a force to be reckoned with.


Ayrton Cable, activist
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Global warming hotspots:
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Everything on this list is affecting life on our planet, as well as causing local devastation. Some, such as the loss of Arctic ice (turning the land from white to dark, which absorbs more sunlight) and the melting permafrost (causing methane to be emitted), create positive feedback, which accelerates global warming.






Think about global warming


Since the beginning of time, the Earth has been warmed by sunlight shining through the insulating blanket of the atmosphere, which is made up of carbon dioxide, water vapour, ozone, methane and nitrous oxide. This traps heat on the Earth, creating what is called the Greenhouse Effect. This keeps the climate stable enough to sustain life. Without this, the Earth would become too cold for life.


Since the Industrial Revolution, burning fossil fuels has increased greenhouse gas emissions. These gases trap more and more heat that would otherwise escape into space. The planet’s temperature has risen and continues to rise. The world could become too hot for human existence. Scientists estimate that humans can manage a maximum temperature of 43°C in 50 per cent humidity and 51°C in a dry climate. The number of extreme hot weather events in the world is rising. During the ten years from 1980 to 1989, there were 1,080 high temperature incidents with recorded temperatures of 50°C or above. From 2010 to 2019, there were 2,510 such incidents. These were mostly in the Middle East and the Gulf. In 2021, a Kuwaiti city recorded 53.5°C, which is a world record. Also in 2021, Sicily recorded a temperature of 48.8°C, a European record, and North American records were broken with 49.5°C in British Columbia and 50.5°C in Washington State.


We have known about the Greenhouse Effect for quite a long time. In 1859, Irish scientist John Tyndall published a series of studies suggesting how greenhouse gases including CO2 were trapping heat in the Earth’s atmosphere. We continued to burn coal. Oil then became the dominant carbon-based fuel and we burned lots of that. Despite all the rhetoric, resolutions and policy statements, we continue raising CO2 levels in the Earth’s atmosphere. The Scripps Institution in San Diego tracks levels of CO2 in the atmosphere on a daily basis.



[image: illustration] 2050, the worst-case scenario


It’s 2050. As the remaining New York church bells welcome in the New Year, people are taking time to reflect on how things have changed over their lifetimes. With a global temperature 3°C higher than at the turn of the century, the world is now a very different place.


Millions of people have already fled from the low-lying Pacific islands of Tuvalu, Kiribati and the Marshall Islands because of an 80cm rise in sea levels. The Marshalls were the first to go and their former residents are now living destitute in Indonesia – only Kiribati and Tuvalu residents were allowed to move to New Zealand.


In Europe, the Alps finally lost their snow and ice. Only the biggest glaciers remain; the skiing industry collapsed 20 years ago. The Himalayas have also lost about a third of their remaining ice cap, and last year the Ganges River ran dry for the first time. Panic swept through India and Bangladesh, and, in the biggest migration in human history, nearly 300 million people are currently moving towards Europe.


Polar bears are now a fading memory – the last one was seen in the far north of Canada in the late 2020s. All of the Arctic Ocean is now ice-free in the summer except for two or three large ice floes. Chinstrap and Emperor penguins have disappeared from the Antarctic but these extinctions are dwarfed by what is currently going on in Amazonia. Over three-quarters of what was once tropical forest has now been devastated by fire and in the ashes the desert is spreading.



[image: illustration] 2050, the best-case scenario


New Year’s Eve 2049 is being celebrated around the world with more than the usual pleasure. It’s the biggest party since the start of the millennium. This isn’t just an accident of numbers, but because 2050 was the deadline set by the United Nations for the global economy to switch away from burning fossil fuels. And to the surprise of everyone, especially the cynics, the target has been met – but only just in time.


The real breakthrough was the 2025 International Climate Treaty. Under this treaty, the populations of countries declared uninhabitable by the UN were offered residence in Europe and North America because of these countries’ role in causing global warming – reversing decades of harsh immigration policies designed to keep environmental refugees out of the rich countries.


The USA, Europe and Australia had to buy carbon permits from the poorer countries. So well-populated but low-oil-consuming countries like India and Brazil suddenly found that they had a massive budget surplus. This money was enough to pay off the debt of less developed countries and kick-start solar- and wind-power projects across the developing world.


It will still be touch and go for several decades. But what has surprised people most is the fact that humanity was able to rise to its biggest ever challenge.


(Adapted loosely from outtherenews.org, May 2001)



Climate change deniers


The urgency of the need to do something has been affected by the narrative put out by climate change deniers, variously denying that it exists, that its impact (if it does exist) will not be that great and that anyway, it is not man-made. The Intergovernmental Panel on Climate Change (IPCC) was established as far back as 1988 to assess climate change based on the latest science. Experts from around the world synthesise the most recent developments in climate science, adaptation, vulnerability and mitigation, and report regularly.


In August 2021, the IPCC stated for the first time that it was indisputable that human activity was causing global warming, saying that, ‘Recent changes in the climate are widespread, rapid and intensifying, and impacts are affecting every region on Earth including the oceans. Many weather and climate extremes such as heatwaves, heavy rainfall, droughts and tropical cyclones have become more frequent and severe.’ If we continue to pump more and more CO2 into the atmosphere, things will only get worse.


We should consider Pascal’s wager. Pascal was a seventeenth-century philosopher and mathematician. He argued that a rational person should live and act as though God exists. If God does not exist, there would be only a finite loss (renouncing some pleasures and luxuries in life), whereas there would be infinite gains if God does exist (being in heaven), avoiding infinite losses (an eternity in hell). The same is the case for global warming. Spend now on mitigating the problem just in case (whether you are a believer or a sceptic), rather than continuing to face an existential risk.


The scientific community overwhelmingly endorses the urgency of doing something.


The scientific community overwhelmingly endorses the urgency of doing something. But their views are questioned by climate change deniers and sceptics who question the need to do anything. These are some of the more influential:


Myron Ebell, Director of Global Warming and International Environmental Policy at the Competitive Enterprise Institute and Chair of the Cooler Heads Coalition, which focuses on ‘dispelling the myths of global warming’. He developed the Trump presidency’s approach to climate change.


Jim Inhofe (Republican Senator for Oklahoma), Chairman of the Senate Committee on Environment and Public Works (2003–2007 and 2015–17): ‘Man-made global warming is the greatest hoax ever perpetrated on the American people.’


Nigel Lawson, Founder, Global Warming Policy Foundation: ‘The IPCC’s consistent refusal to entertain any dissent, however well researched, which challenges its assumptions is profoundly unscientific.’


Bjorn Lomborg, President, Copenhagen Consensus Center, author of The Skeptical Environmentalist: ‘We need to solve climate change, but we also need to make sure that the cure isn’t more painful than the disease.’


Steve Milloy, founder of JunkScience.com. He describes ‘junk science’ as ‘faulty scientific data and analysis used to advance special and, often, hidden agendas’ and has offered a prize of $500,000 to anyone who can ‘prove in a scientific manner that humans are causing harmful global warming’.


Marc Morano runs ClimateDepot.com, set up by the Committee for a Constructive Tomorrow, and has authored a report listing hundreds of scientists whose work questions whether global warming is caused by human activity.


Fred Singer, scientist (died 2020): ‘Climate change is a natural phenomenon … since 1979, our best measurements show that the climate has been cooling just slightly.’


Roy Spencer, meteorologist: ‘The Earth is not that sensitive to how much CO2 we put into the atmosphere. I think we need to consider the possibility that more CO2 is better than less.’


Climate change denial mostly comes from the USA. More than 90 per cent of papers sceptical on climate change originate from right-wing think tanks. In the 2016 primaries, every Republican presidential candidate questioned or denied climate change. But what is almost as bad as a climate change denier is a climate change believer who sits and does nothing. As Edmund Burke is reported to have said,


‘The only thing necessary for the triumph of evil is for good men to do nothing.’



Dying to tell people


Many people have been prepared to take extreme action to highlight the dangers of climate change. This is possibly the most poignant example. On 13 April 2018, David Buckel, a prominent gay rights lawyer and environmental activist, poured gasoline over himself, lit it and burned himself to death in Prospect Park, Brooklyn, New York, in an attempt to raise awareness of the dangers of climate change and its existential threat to humanity.


David had emailed media outlets with a statement decrying humanity’s passivity in the face of pollution and global warming. He was found dead by passers-by. A note left by his body said: ‘I just killed myself by fire as a protest suicide.’ He hoped his death would be seen as ‘honourable’ and that it ‘might serve others’. In a world that was burning fossil fuel to climate destruction, he noted, ‘Most humans on the planet now breathe air made unhealthy by fossil fuels and many die early deaths as a result – my early death by fossil fuel reflects what we are doing to ourselves.’


A crime against humanity


Polly Higgins was a British barrister. She led the campaign for ‘ecocide’ to be recognised as a ‘crime against humanity’. Ecocide is ‘the extensive damage to, destruction of or loss of ecosystem(s) of a given territory, whether by human agency or by other causes, to such an extent that peaceful enjoyment by the inhabitants of that territory has been or will be severely diminished’. This concept had emerged from the Vietnam War, when the USA sprayed 80 million litres of Agent Orange and other herbicides over the Vietnamese countryside in order to expose and more easily kill Vietcong fighters.


Polly sold her house and gave up a high-paying job to dedicate herself to creating a law that would make governments and businesses criminally liable for the damage they do to ecosystems. In 2010, she published a book, Eradicating Ecocide, which set out her case. She proposed an ecocide law to the United Nations and also as an amendment to the Statute of Rome, which was the treaty that established the International Criminal Court.


In 2011, she inspired a mock trial at the UK’s Supreme Court. She continued campaigning until her death from cancer in 2019 aged just 50. Such a law could be a powerful tool for climate campaigners and environmental activists.


Ecocide is a new word. Our language continues to evolve as life evolves. Words such as ‘upcycling’ and ‘greenwashing’ are now in common use. What words will we need for a climate-challenged future? Invent a new word and submit it to be included in the AimHi Earth Future Dictionary at aimhi.earth/challenges.



A future for young people


‘Eco-anxiety’ or ‘ecostential dread’ is a fear about our future on our planet which is affecting more and more young people. In 2021, the Climate Psychology Alliance released a report based on interviews with 10,000 young people in Australia, Brazil, Finland, France, India, Nigeria, Philippines, Portugal, the UK and the USA which showed that 60 per cent of young people aged 16–25 were worried or extremely worried about climate change and 40 per cent fearful of having children.


60% of young people aged 16–25 are worried or extremely worried about climate change


But young people all over the world are doing something. The best known is Greta Thunberg, who, in August 2018, as a 15-year-old Swedish schoolgirl, took Fridays off school and sat outside the Swedish Parliament with a simple message that read: ‘School Strike for the Climate’. This resonated around the world, inspiring the Fridays for Future movement, which has mobilised millions. But it is not just Greta; there are many others. Here are three:


Juliana versus United States: In 2015, 21 young people aged between 8 and 19 supported by Earth Guardians and Our Children’s Trust filed a suit in Oregon against the US government asserting that government actions in encouraging and permitting the combustion of fossil fuels were violating the young generation’s rights to life, liberty and property. The case wound its way through the US legal system with victories and setbacks along the way, but in 2020 the case was dismissed on the grounds that the plaintiffs lacked standing to sue. An appeal against this decision was denied in 2021.


Clover Hogan: In 2019, the 19-year-old Australian founded Force of Nature to try to turn eco-anxiety into action: ‘We need to challenge the stories that keep us feeling powerless and each take responsibility for protecting the planet for generations to come.’


Amy Bray: Also in 2019, this 16-year-old from the UK founded Another Way to encourage more sustainable living: ‘We believe in the power of ten; if one person spreads a message to ten people on one day, and the next day those ten people told ten more each, then in only ten days, the whole world hears the message. If all seven billion of us made one difference, imagine how many problems could be solved.’



A different future is possible


We must act: ‘We are in a life or death situation of our own making. We must act now.’ Extinction Rebellion is a global movement which uses non-violent civil disobedience including shutting down city centres, occupation of roads and bridges, hunger strikes and mass arrests to compel government action on climate change, biodiversity loss and other environmental catastrophes. It was founded by Roger Hallam, Gail Bradbrook and others, and has now spread around the world.


We can do it: Drawdown: The Most Comprehensive Plan Ever Proposed To Reverse Global Warming is a book edited by Paul Hawken for Project Drawdown. ‘Drawdown’ is the point at which the amount of greenhouse gases stops increasing and begins to decline. To achieve this, Hawken’s book proposes 80 solutions in 7 categories: buildings and cities; energy; food and agriculture; land use including forests and peatland; materials and recycling; transport; education of women and girls. All are feasible and affordable. Hawken’s next book was Regeneration: Ending the Climate Crisis in One Generation, published in 2021. This sets out a concrete plan for avoiding or sequestering over 1,600 gigatonnes of CO2, which is enough to meet the IPCC targets for both 2030 and 2050. His 27 solutions include such things as growing azolla fern and reinstating tidal saltmarshes. Forest restoration and better forest management is the most important, as this will contribute around one-quarter of what is needed. The solutions ultimately come down to the key principles: ‘cut emissions, protect and restore ecosystems, address equity, and create life. One might call it a regeneration revolution.’ There is hope!


DO THIS:


Sign up to the Climate Prediction Project, a distributed computing project where your computer is linked up with thousands of others around the world to run climate models which attempt to answer questions about how climate change is affecting our world.


climateprediction.net


READ THESE:


Six Degrees: Our Future on a Hotter Planet (2007) and Our Final Warning (2021), both by Mark Lynas – wake-up calls on what life will be like if global warming isn’t controlled.
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Top carbon emitters amongst the major countries


Figures in tonnes of CO2 per annum per capita:


Saudi Arabia 18.48


Kazakhstan 17.60


Australia 16.92


United States 16.56


Canada 15.32


South Korea 12.89


Russia 11.74


Japan 9.13


Germany 9.12


Poland 9.08


Iran 8.82


South Africa 8.12


China 7.05


UK 5.62


Italy 5.56


Turkey 5.21


These are the figures for countries with larger populations compiled by the Union of Concerned Scientists for 2018; they are for fuel combustion only. Selected other larger countries: France, 5.19; Brazil, 2.19; Indonesia, 2.30; India, 1.96.



Some key facts about global warming



[image: illustration] 1.1%


The global average temperature has increased by around 1.1°C since pre-industrial times. The 2015 Paris Agreement under the United Nations Framework Convention on Climate Change (UNFCCC) aimed to limit this rise to 1.5°C if at all possible.



[image: illustration] 0.2 metres


Sea level rise is driven by expansion of the volume of water as the ocean warms, the melting of glaciers all over the world, and the melting of the Greenland and Antarctic ice sheets. If global warming results in a 2°C temperature rise, then 70 per cent of the world’s coastlines will be facing a sea level rise of 0.2m from present levels.



[image: illustration] 80–93%


To meet the Paris target, hefty cuts in CO2 emissions will be needed. Emissions in industrialised countries will need to drop by 80–93 per cent by 2050. In lower-income countries, the reduction will need to be at least 25 per cent.
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CO2 concentration in the atmosphere in July 2021 was 417ppm – the highest level in over 800,000 years – and is continuing to increase. You can track the latest figures at co2.earth.



[image: illustration] 2.6–2.7°C


The world is not on track to limit warming to 1.5°C. The best estimate is that if all present commitments by governments are met, the expected warming will be in the range of 2.6–2.7°C.


36 billion tonnes


Globally, 2 billion tonnes of CO2 were emitted in 1900; we are now emitting over 36 billion tonnes per year and each year emissions are increasing (although there was a temporary fall off in 2020–21 due to the Covid-19 pandemic).
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China is the world’s largest CO2 emitter – accounting for around 28 per cent of global emissions – followed by the USA at 15 per cent; the European Union (including the UK) at 10 per cent; India at 7 per cent; and Russia at 5 per cent.
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The USA has 3 per cent of the world’s population and has contributed 25 per cent of cumulative global CO2 emissions.
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Asia is the region with by far the highest emissions, accounting for 53 per cent of the global total, but it is home to 60 per cent of the world’s population. Note that this region also exports a large quantity of goods to Europe, North America and the rest of the world, with CO2 emissions ‘embedded’ in these exported products.


To take into account the large amount of CO2 embedded in traded goods, it is more relevant to calculate emission levels based on consumption rather than production and the figures need to be adjusted for this. For example, China exports 14 per cent of its emissions and the USA imports 7.7 per cent. The exports and imports of any country should be subtracted or added to calculate its consumption emissions.


There are large inequalities in CO2 emissions. The world’s poorest countries have contributed less than 1 per cent of cumulative emissions and are the most vulnerable to consequences of climate change.


Check out more facts and explanations on global warming at Our World in Data (ourworldindata.org). The UNFCCC maintains a registry for Nationally Determined Contributions and organises the Conferences of the Parties (COPs), held annually to bring the international community together for discussion, negotiation, decision and hopefully action.


COP26, held in Glasgow in 2021, was generally seen as a last chance for the world to set in place policies that will effectively address global warming. Most countries committed themselves to achieving net zero emissions by 2055 or 2060. These commitments will be reviewed and efforts made to strengthen them at COP27, to be held at Sharm El-Sheikh in 2022. Although this represents some progress, the general consensus is that a great deal more still needs to be done. We also need to see behind the rhetoric to ensure that the pledges made by governments are translated into effective action, such that the targets pledged are at least achieved. The difficulties are best illustrated by the last-minute intervention by India and China at COP26 to agree to the ‘phasing down’ of coal burning rather than its ‘phasing out’.



Calculating your carbon footprint


Every aspect of our daily lives has a carbon consequence. What we eat, what we buy, how we travel to work and for leisure, the temperature of our homes (in winter with central heating and in summer with air conditioning), how we entertain ourselves … everything we do adds to the amount of CO2 entering the Earth’s atmosphere. The global average for 2017 was 4.8 tonnes for each person on the planet. But if you are living in a rich country, you will probably be emitting far more than this; in a poorer country, much less. Before doing anything else, you should measure your carbon footprint at carbonfootprint.com.


Major contributors to our emissions


CO2 is responsible for 64 per cent of man-made global warming. Other contributors include methane, at 17 per cent, and nitrous oxide, at 6 per cent. These are the main sectors for generating CO2:






	The energy sector


	35 per cent







	Agriculture and forestry


	24 per cent







	Industry


	21 per cent







	Transport


	14 per cent







	Homes (heating and cooking)


	  6 per cent








When we think about the contributors to global warming, our first thoughts will usually be driving cars, flying, power stations and deforestation. But there are some surprises:


Meat-eating: Globally, the livestock industry produces more greenhouse gas emissions (including methane) than all cars, planes, trains and ships combined. The worst offenders are red meat (beef and lamb, pork to a lesser extent), but poultry and dairy are also significant contributors. A kilogram of beef protein has the equivalent CO2 emissions of a passenger flying from London to New York and back. As people are getting richer and the population continues to grow, more people are eating more meat. There will need to be a significant change in our diets if the world is to meet global emissions targets. New technologies for food production will help. For example, growing ‘lab meat’ in factories rather than rearing and killing animals, or products like Impossible Burgers, which are made from vegetable ingredients but engineered to taste like meat.


Having more children: Every child that comes into the world will have its own carbon footprint and be generating CO2 throughout its life, and many of these children will go on to create their own children for the next generation, and these in turn their own children. As the world’s population has increased, this has inevitably led to a major increase in greenhouse gas emissions. Some societies and communities value large families. But the world’s population level will be a critical factor in achieving climate change targets. Having one fewer child could be your most significant contribution towards addressing global warming.


Data: The electricity consumed by cloud computing globally has more than tripled between 2007 and 2020. It has become a major contributor to rising energy use. Every time you upload a photo or stream a film, energy is required to operate the huge servers which make this possible, as well as to power your devices. Moving from traditional cameras to digital cameras may have reduced the use of chemicals and paper but photographing everything and then uploading and sharing all these photos and videos consumes energy.


Bitcoin mining (also other crypto-currencies): This is a way of turning large amounts of energy into cash. In recent years, it has been extremely profitable. The mining process involves machines racing to solve complex maths and using these calculations to keep the network secure and create more currency. China was the largest country for crypto-currency mining but banned it in 2021 as an illegal financial activity and because of the strain that it was putting on the grid. The largest mining operations are now in the USA and Kazakhstan, with substantial operations in countries such as Russia and North Korea.


Pets: All over the world, people like to keep pets. In the USA alone, there are more than 163 million dogs and cats, which are together consuming around 19 per cent of the calories that humans do, which is equivalent to 62 million more Americans. The greenhouse gas emissions of all US pets is equivalent to over 13 million cars. In their ground-breaking book Time to Eat the Dog? The Real Guide to Sustainable Living, Robert and Brenda Vale examined the impact of pets on global warming and their ‘carbon pawprint’. Their advice is that a small vegetarian pet, such as a rabbit, is better in many ways than a larger, meat-eating animal. From the point of view of carbon emissions, a goldfish that can live in a bowl (rather than a heated, constantly filtered aquarium) would be better still. Best is not to have a pet. Could you help look after other people’s instead? In the UK, look at borrowmydoggy.com and the Cinnamon Trust for canines needing occasional or short-term companions.


Fashion: This accounts for as much as 4 per cent of the UK’s CO2 emissions. An average person buys 18 kilograms of clothes each year, around 87 per cent of which will end up in landfill or incineration. This is an area where everybody can easily make a difference – buy less, buy second-hand, pass your old clothing on to others, repair damaged clothing, wash less frequently (as it shortens the life of the fabric as well as using energy). Fashion has become faster and we need to slow it down.



How are things going to change?


These will be the three main contributors to reducing the level of CO2 emissions:


Technology: The continuing reduction in costs and wider availability of renewable energy, substituting for and then replacing fossil fuels; converting surplus renewable energy (when the sun is shining and the wind blowing) into hydrogen or developing new battery technologies for storing surplus electricity until it is needed; LED lights, which use one-seventh of the electricity of incandescent bulbs and last 20 times longer; growing meat in laboratories and factories (this emits no methane and is far more efficient than traditional livestock farming); switching from traditional cars to electric lorries, vans, cars and e-scooters; carbon capture and storage to remove CO2 emissions from the atmosphere. All these new technologies will significantly help us reduce our emissions while enabling us, on the whole, to maintain our present lifestyle.


Government, which has three roles: firstly, providing incentives and introducing laws, penalties and carbon taxes to facilitate behaviour change by people and by business. Secondly, taking a lead in reducing emissions over the whole of the public sector, for example by requiring zero-emissions schools, hospitals and even armies. And thirdly, by mobilising the huge investment needed for this switch away from a carbon economy.


Behaviour change by all of us – people and business. This is probably the hardest, as we do things the way we do because it is much easier and more convenient. But somehow or other our behaviour and everybody’s behaviour all over the world has to change. Continuing as we are and carbon offsetting to reduce our footprint is a diversion as what we are using as an offset would probably have happened anyway!


CO2 remains in the atmosphere for centuries and we are continuing to add to what’s already there. The world needs to limit total CO2 emissions from today into the foreseeable future to 200 gigatonnes if we are to stand any chance of keeping within 1.5°C of warming. Yet the world’s emissions are currently running at around 40 gigatonnes each year.


Switch off for one hour


In 2020, Earth Hour was held on 28 March from 20.30 to 21.30 local time wherever you were in the world. Earth Hour was started by WWF Australia with a demonstration in Sydney, Australia, in 2007, when more than 2.2 million residents and 2,100 local businesses switched off all their lights and all their non-essential electrical appliances for one hour. They did this to highlight the fact that coal-fired electricity is the leading contributor to global warming. What started in one city rapidly turned into a global movement. Today, Earth Hour is celebrated in more than 7,000 cities and towns worldwide.


Are you wondering what you could do when you switch off the lights? Here are some ideas:


[image: illustration] Have a dinner by candlelight with your friends (preferably using beeswax candles).


[image: illustration] Hold an Earth Hour block party and get to know all your neighbours in your building or on your street.


[image: illustration] Go out to a park for a night-time picnic with family or friends.


[image: illustration] Go for a romantic moonlit stroll on the beach (if you are by the seaside) or around a lake.


[image: illustration] Snuggle up in bed with your partner or just fall asleep (and have sweet dreams).


Earth Hour is to be enjoyed. Do something fun. But while you are enjoying yourself, think about what you can do to reduce your carbon footprint.


DO ALL OF THESE:


1 Calculate your carbon footprint at carbonfootprint.com, then pledge to reduce this immediately by 20 per cent at count-us-in.org.


2 Switch to LED lighting throughout your home.


3 Turn off the lights when you leave a room.


4 Unplug devices when not in use instead of leaving them on standby.


5 Heat or cool only those rooms you use regularly.


6 Turn the heating down 1°C in winter and air conditioning up 1°C in summer.


7 Go meat-free – all the time or just one day a week.


8 Drink tap water, not bottled water.


9 Become an activist. Find an organisation that’s right for you – whether it’s 350.org, named after 350 parts per million, which is the safe concentration of carbon dioxide in the atmosphere, or Extinction Rebellion.


Or don’t do any of these things. Instead, plant a ‘Mechanical Tree’. Klaus Lackner, a professor at Arizona State University, has invented a technique for sucking CO2 from the air using an artificial tree with plastic ‘leaves’ which have been coated with sodium carbonate and are then rinsed with water to extract the CO2. This is 1,000 times more efficient than real leaves using photosynthesis. Ten million ‘trees’ could capture 3.6 billion tonnes of CO2 a year, which is equivalent to around 10 per cent of annual global emissions.


Mass produced by Carbon Collect, a tree could cost as little as $20,000. The CO2 could then be sequestered. Or it could become a source of ‘green CO2’ for use in food manufacture or putting the fizz into sparkling beverages, replacing industrial CO2 manufactured by burning fossil fuels; and if the ‘tree’ is installed locally, this will also eliminate the need for transport and reduce congestion.






[image: illustration]






How we are consuming too much


If everyone in the world lived the lifestyle of the people in each of the countries below, then their full, fair ration of available resources for that year would be used up by the date shown. Beyond that date, up to 31 December, they would be living on resources ‘borrowed’ from the future.


[image: illustration]


For dates before 1 July, citizens of that country consume on average more than twice their sustainable ration. If everybody lived the lifestyle of a US citizen, each year they would be consuming five times this amount. In some countries, such as India and most sub-Saharan African countries, people are consuming less than their share. But averaging across the whole world, each year, we are together consuming 1.7 times the Earth’s available resources.


(Figures are for 2021 from Earth Overshoot Day)


The Earth’s resources are finite


The capacity of our planet to provide and to regenerate the resources consumed by the human population and to absorb the waste we create is limited. To live sustainably within our planet’s available capacity in the long term, we will need to ration our use of resources.


As a global population, we already use 73 per cent more resources than are available to us each year – to feed us, to fuel us, to build our homes, to clothe us and to satisfy all our consumer demands. Each year, this deficit is increasing, despite the advances of technology which enable us to travel further (due to increased fuel efficiency and now electric cars), grow more (the Green Revolution and now aquaponics, hydroponics and lab-grown protein), manufacture more efficiently (robotics and AI). We have now gone way beyond living within our means.






Our footprint


A ‘footprint’ is a way of examining the impact that we are having on the planet, either as individuals or as a country or for the whole world. Every individual has their own personal footprint and, as a world, we have a global footprint. There are three footprints which measure the different aspects of sustainable living. These show us the extent of our use of the world’s resources and where and how much we might need to reduce our impact and change our way of living. The three footprints are:


[image: illustration]


Carbon footprint: this measures the amount of CO2 that we are causing to be emitted directly or that’s indirectly embedded in all the things that we purchase. This shows the contribution that we are making towards global warming and the extent that we might need to reduce our emissions if global warming is to be limited to 1.5°C.


[image: illustration]


Water footprint: this measures the amount of water that we use in our daily lives, including water that is embedded in what we purchase, especially in the food we eat. Agriculture is the largest user of the world’s water in a world that is becoming increasingly thirsty.


[image: illustration]


Ecological footprint: this is a measure of our consumption of the Earth’s resources in relation to what our planet can provide us with.


Our ecological footprint is usually measured in global hectares. This is the amount of land required to provide us with the lifestyle we are enjoying. The capacity of the Earth to grow what we need for food, fibres and biofuels, to extract the raw materials we are using in manufacturing and to absorb the waste we are generating is limited. As technologies develop and productivity increases, this capacity will rise. But climate change, reduced fertility, water shortage and desertification are all pulling in the opposite direction – reducing the Earth’s capacity to sustain human life. And as the world’s population grows – by 2100, it is expected to reach 10.9 billion, 60 per cent more than the present level – this will require an equivalent per capita reduction.


Our personal footprint can be worked out using the Ecological Footprint Calculator: footprintcalculator.org. We can find out about our country footprint using the Ecological Footprint Explorer: data.footprintnetwork.org. Using both these tools we can see whether our personal footprint is above or below the average for our country, and how much higher it is than the average required across the world for ‘one planet living’.


The Global Footprint Network calculates that the world’s resources available on land and sea for providing for human needs amount to a total of 12.17 billion global hectares (gha). With a world population of 7.88 billion, this gives each person alive a ration of 1.54gha per annum. In the USA, the world’s richest country, current consumption per person is 8.6gha, more than five times its fair share. In China, the world’s most populous country, it is 3.6gha, more than twice. In Europe, it is around 4.8gha, three times.


For humans to live on the planet sustainably, every person in the rich world will need to find ways of reducing their footprint considerably – which can be done through lifestyle changes and technological advances, both of which will be needed. For most of the poor world, the same will be true but the changes needed will be far less. Some in sub-Saharan Africa will even be able to increase their consumption. For example, in Nigeria, Africa’s most populous country, the current footprint is 1.1gha, which means that a fair share will allow a 40 per cent increase in consumption or a 40 per cent increase in population or a combination of both.


The ecological footprint was created in the 1990s by Mathis Wackernagel with William Rees as a PhD thesis at the University of British Columbia, Canada. The Global Footprint Network was set up in 2003, based in the USA, Belgium and Switzerland, to research and provide information on footprints, to develop tools for doing this and to advocate for a more sustainable world.


Earth Overshoot Day


Earth Overshoot Day, which was previously known as Ecological Debt Day, is the date each year on which the human population’s consumption of resources for that year exceeds the Earth’s capacity to provide these resources. These are the Overshoot Days since 1990:






	1990


	11 October







	1995


	5 October







	2000


	23 September







	2005


	26 August







	2000


	8 August







	2015


	6 August







	2021


	29 July








As you can see, each year Earth Overshoot Day has been occurring earlier and earlier as we use more of the world’s resources faster.


One planet living


‘Imagine a world where everyone, everywhere lives happy, healthy lives within the limits of the planet, leaving space for wildlife and wilderness. We call this “One Planet Living”, and we believe it’s achievable … But globally we are living as if we have more than one planet. In fact, ecological footprinting shows that if everyone in the world consumed as much as the average person in Western Europe, we’d need three planets to support us.’


This is the manifesto of One Planet Living, an initiative of Bioregional founded by Sue Riddlestone and Pooran Desai in 2003, as a result of their experience in developing the BedZED zero-emissions eco-village, a small housing estate in south London. They have developed a framework for thinking about how we can live within the Earth’s means and creating plans for increasing sustainability. These are some of the components that need to be considered:


[image: illustration] Health and happiness


[image: illustration] Equity and local economy


[image: illustration] Culture and community


[image: illustration] Land and nature


[image: illustration] Sustainable water


[image: illustration] Local and sustainable food


[image: illustration] Travel and transport


[image: illustration] Materials and products


[image: illustration] Zero waste


[image: illustration] Zero-carbon energy


The circular economy


In a ‘linear economy’, we:


Take raw materials, to …


[image: illustration] Make things we want or need …


[image: illustration] Sell these to consumers …


[image: illustration] Who use them, and then …


[image: illustration] Dispose of them when they are no longer wanted or needed …


At which point they end their life, adding to pollution in a landfill or being incinerated.


More people in the world purchasing more goods as their living standards increase multiplies into a huge amount of waste, but, more importantly, a huge burden on the planet to produce all the raw materials involved in making all this stuff. This leads to the idea of a ‘circular economy’, where at the end of life, the item is reused, recycled, upcycled or used to provide the raw materials for the production of another product. This will become an increasingly important factor in how goods are designed and manufactured. Every time you purchase a car or a refrigerator, discarding your old model (either because you want to update or upgrade to a newer model or because it has broken down), you will be reducing your impact if your old product has been designed to enter a circular economy, where as much of it as possible is repurposed into new products.


The idea of a circular economy emerged in 1976. Also in the 1970s, Walter Stahel, a Swiss architect and co-founder of the Product-Life Institute, coined the phrase ‘cradle to cradle’ (circular) in contrast with ‘cradle to grave’ (linear). Today, these ideas have become much more mainstream. In 2018, the Circular Economy Club mapped 3,000 circular economy initiatives in 70 cities in 45 countries.


Bottled water madness


One of the craziest products in modern life is bottled water in countries where tap water is completely safe to drink. This is emblematic of our disregard for the environment. Drinking tap water instead of bottled water avoids the plastic waste of the container and all the energy and pollution created in bringing the product to you. It is far cheaper, costing fractions of fractions of a penny, while some bottled water sells at many times the cost of petrol. Interestingly, in blind taste tests, municipal-supplied water has fared just as well as major bottled water brands. People could not taste any difference. When Coca-Cola launched its Dasani brand in the UK in 2004, the press picked up that it was treated tap water from Sidcup, a suburb of south London, purified by reverse osmosis and remineralised. Health and safety officers found a batch that was contaminated with levels of bromate, which is a suspected carcinogen, in concentrations far above the legal limit. The Dasani launch was a disaster.


People making change


People all over the world are providing advice, ideas and information on how we can live our lives more sustainably. For example, switching from incandescent or halogen lighting to LED lighting will reduce your energy consumption to one-seventh and increase the lifespan of the bulb 20 times. This is a technological solution. But you can also install a dimmer switch, so you can adjust the lighting level to what you need, turn off the lights when you leave the room or have sensors do this for you, and switch to green electricity. You can even install your own solar panel. Each of these actions will reduce your ecological footprint.


Here are three initiatives encouraging more sustainable living in different areas of our day-to-day life.


Green Monday was started by David Yeung and Francis Ngai in Hong Kong to encourage meat-free Mondays in restaurants, meat-eating being a major contributor to global warming. It has now developed a wider agenda ‘to construct a global ecosystem of future food that combats climate change, food insecurity, food-related illness, planetary devastation and animal suffering’. Wherever you are, join with David and Francis to have a meat-free Monday every week and then think of ways of reducing your meat and dairy consumption in your daily diet.


The Otesha Project was started by two young Canadians in 2002, Jocelyn Land-Murphy and Jessica Lax, and continued until 2015. They organised cycle tours across Canada visiting schools and community centres where they would perform an interactive play on sustainability issues, raising young people’s awareness and asking them to make pledges towards more sustainable lifestyles. Otesha was able to reach out to 150,000 Canadians and train 500 sustainability leaders. ‘Otesha’ means ‘reason to dream’ in Swahili. Otesha UK ran from 2008 to 2016.


Both projects produced materials offering simple practical ideas. These concentrated on ‘morning choices’ – that is, the choices you can make each morning as you get up, get dressed, have breakfast and go off to work or to school. You could choose to contribute to a better world, with the water you use to wash and drink, with the clothing you buy (or don’t buy) and wear, with the media you consume, with the tea and coffee you drink, with your breakfast food and with how you make your journey to wherever you are going. With each choice you make, your lifestyle could become that little bit more sustainable. And you can encourage others to do similar things. You can download From Junk to Funk and The Otesha UK Handbook free from United Diversity Library.


Who Gives a Crap? We can all make a difference through the little things that we do. Take, for example, toilet paper. You can buy a popular brand such as Andrex and be seduced by its advertising, believing that its luxurious softness will give you everlasting pleasure. But what if you were offered an alternative that was 100 per cent recycled, chemical free, with smaller squares and with half its profits donated to global sanitation? This is what Who Gives a Crap? is offering. Or go one better and buy their bamboo premium product. Either way, you will be making a difference.


DO THIS:


Predict the date of Earth Overshoot Day in 2030. Then write a letter to yourself with your prediction (to be delivered to you in 2030) at futureme.org.


DO THIS:


Explore the Earth from space and see how our planet is being affected by human encroachment, climate change and natural phenomena such as earthquakes. Take a look at the images taken by the Landsat satellites at landsat.gsfc.nasa.gov/landsat-galleries.






[image: illustration]






The footprint of our food


These figures are total kilos of CO2 emitted from food consumption per person per year.


The three figures for each country are:


[image: illustration] = animals [image: illustration] = plants/veg


and the total for the country.


This table is based on data from the nu3 Food Carbon Footprint Index. It shows the ten countries with the highest and the ten with the lowest food carbon footprint.


Meat is the prime contributor to high emissions. Total emissions for selected other countries: Indonesia 367; China 640; Japan 644: Germany 1,067; UK 1,241; France 1,420.


Large footprints


Argentina


2,141 [image: illustration] + 32 [image: illustration] = 2,173


Australia


1,896 [image: illustration] + 43 [image: illustration] = 1,939


Albania


1,734 [image: illustration] + 44 [image: illustration] = 1,778


New Zealand


1,710 [image: illustration] + 44 [image: illustration] = 1,754


Iceland


1,706 [image: illustration] +.26 [image: illustration] = 1,732


Small footprints


Sri Lanka


145 [image: illustration] + 15 [image: illustration] = 160


Togo


146 [image: illustration] + 54 [image: illustration] = 200


Ghana


164 [image: illustration] + 42 [image: illustration] = 206


Malawi


190 [image: illustration] + 18 [image: illustration] = 208


Mozambique


104 [image: illustration] + 104 [image: illustration] = 208






Looking to the future


There are three options if we are to going to be able to feed the 10.9 billion humans that are likely to live on this planet by 2100: we can grow more, or we can waste less or we can eat more sustainably, choosing to eat those foods which have a lower impact on the environment. As 30–40 per cent of the world’s food is currently being wasted, it obviously makes more sense to waste less rather than putting more energy, effort, water, land, pesticides and fertilisers into growing more. And eating more sustainably is something that we will all have to do if we are to achieve global warming targets – the 2021 National Food Strategy for England proposed a 30 per cent reduction in meat consumption within a decade.


These are some other factors:


[image: illustration] A quarter of all carbon emissions arise from growing food. Then there are further emissions from processing it, transporting it along a supply chain starting from the farm and ending in your kitchen, where you cook it. Feeding the world is responsible for around 35 per cent of total greenhouse gas emissions. The more food we grow, the more emissions we create – this is not a good idea when the world is trying to find ways of limiting global warming to 1.5°C.


[image: illustration] The same is true for water. Around 80 per cent of fresh water extracted from rivers and aquifers is used for growing food. Water tables are falling and many areas of the world are becoming water-stressed.


[image: illustration] We are eating inefficiently (in environmental terms). Meat is playing an increasingly important part in most people’s diets; as people and the world get richer, more meat is being consumed per capita and this means more carbon emissions and more water usage. Meat is a main source of protein and we will need to find alternatives.


[image: illustration] We are poisoning the land with effluents from cattle sheds, the run-off from fertilised fields and pesticides (increasingly used with GM foods).


[image: illustration] We are losing arable land. According to some estimates, the Earth has lost one-third of its arable land in the past 40 years for a variety of factors, including urbanisation, erosion, drought and desertification, pollution, salination and climate change.


We will need to find ways of growing food more efficiently AND we will also need to eat differently. Simply producing more food is not the solution. Felling rainforest to grow soya to feed to cattle to provide us with meat is unsustainable. If we are to meet global warming commitments, if we are to feed the growing population with declining amounts of land and water, things will have to change.



The carbon footprint of food


Worldwide, approximately 13.7 billion metric tons of CO2 equivalents (CO2e) are being emitted through the food supply chain per year. The CO2 equivalent includes the impact of all the other greenhouse gases as well as CO2. Beef has the biggest impact – methane emission from the animals and land conversion for grazing and production of animal feed being the main contributors. Dairy is high for the same reason. Pork and poultry are much lower. Fruit, vegetables, beans and nuts have the lowest carbon footprints. Transport accounts for around 10 per cent of total food emissions, so moving down from beef to chicken, and chicken to a vegetarian then a vegan diet has a much bigger impact than buying local. The Visual Capitalist website has well-presented data on the carbon footprint of the food supply chain.


These are selected greenhouse gas emissions (including methane) in kilos of CO2 equivalent per kilo of food consumed (figures from Our World in Data, ourworldindata.org):






	Beef


	60







	Lamb


	24







	Cheese


	21







	Chocolate


	19







	Coffee


	17







	Pork


	7







	Chicken


	6







	Olive oil


	6







	Farmed fish


	5







	Eggs


	4.5







	Rice


	4







	Caught fish


	3







	Milk


	3







	Maize


	1







	Peas


	1







	Bananas


	0.7







	Root vegetables


	0.4







	Nuts


	0.3








Meat also has the biggest water footprint, while sea-caught fish obviously has the lowest as no freshwater is needed. The figures are cubic metres of water per kilo of produce (1 cubic metre = 1,000 litres). These are some examples:






	Chocolate


	20.7







	Almonds


	19.3







	Beef


	18.5







	Lamb


	12.5







	Cheese


	6.7







	Butter


	6.7







	Chicken


	5.2







	Tofu


	3.4







	Strawberries


	0.5







	Broccoli


	0.4








There are lots of tools on the internet for calculating the carbon footprint of food. For example, use the calculator from the Vegan Society, where you assemble all the ingredients to calculate the CO2 content of the meal you are preparing (which can include meat and dairy as well as vegan ingredients). Calculate the water footprint of your food at waterfootprint.org. And go to the Foodprint website to learn about where your food came from and how it got to you to help you choose products that do less harm.


Too much meat


Meat has been a traditional source of protein, perhaps harking back to our hunter-gatherer beginnings. But farming meat for human consumption is a really inefficient way of providing us with protein compared with eating a vegetarian diet, when vegetable protein is consumed directly instead of being fed to animals and then to us. For example, it takes around 25kg of food to produce 1kg of beef and 4kg of vegetable protein to produce 1kg of beef protein.


Meat consumption has been growing rapidly for two reasons: the world population has been growing, and it has been growing in affluence. There is a direct correlation between wealth and meat-eating all over the world. The richer a population gets, the more meat it eats. The average person in the world today is consuming 43kg of meat per annum, though there are big regional variations: in the USA it is 100kg and in India it is just 5kg. In 2018, more than 72 billion livestock animals were slaughtered for human consumption, of which 68.8 billion were chickens. The total human consumption of animals was 341 million tonnes, five times higher than in 1961. These figures do not include animals raised for dairy produce.


This growth in meat-eating is completely unsustainable. If we as a world are to meet our emissions targets then we will need to eat far less meat and choose different sources of protein. For some, this will be a move towards vegetarianism and veganism. But there are other alternatives for providing people with protein. Will you regret having to eat less meat? Which alternatives do you fancy? Will you be prepared to eat any of these?


Plant-based meat substitutes


One of the first plant-based protein products to be marketed was Quorn, which is produced by fermenting a natural fungus. Today, the race is on to create products that are not only plant-based but look like and taste like, or even better than, their meat equivalents, and which should be ten times cheaper to produce than farm-reared animal protein. Two companies are vying for top spot. Beyond Meat was founded in 2009 and had its initial public offering in 2019, when shares rose by over 800 per cent in the first three months of trading. It is currently valued at $4.76 billion. Impossible Foods was founded in 2011; it is privately owned and was valued at just under $4 billion in 2019.


Both these companies produce and sell a range of products using plant-based ‘meat’, which they claim tastes as good as or even better than the real thing, which enables people to continue eating meat while addressing four key issues: climate change, depletion of the world’s natural resources, animal welfare and human health. Both companies have become part of the global food system, operating on an industrial scale and distributing their products through supermarkets and fast food outlets, where people can enjoy Impossible’s Whoppers and Beyond Meat’s McPlant burgers.
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