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			Dr Matt Winning is a Scottish comedian and environmental researcher who performs live climate change comedy, hosts the podcast Operation Earth and has a TEDx talk about the importance of using humour to discuss climate change. He is also a Senior Research Fellow in the Institute for Sustainable Resources at University College London. Hot Mess is his first book.

		

	
		
			 

			Praise for Matt Winning

			 

			 

			‘Climate change is no laughing matter – oh yes it is – with Matt Winning’s superb, hilarious, side-splitting book that makes you take a whole new look at the climate crisis, surviving having children and life in general.’

			Mark Maslin, author of How to Save Our Planet

			 

			‘Hot Mess provides loads of laughs about “the climate situation” and will position you at the right point between fear and determination.’

			Mark Watson

			 

			‘Hilarious, informative and worrying in equal measure. And that’s just the bits about having a baby.’

			Josie Long

			 

			‘The first book about climate change that made me laugh out loud. If you’ve been too freaked out to subject yourself to the climate crisis, Hot Mess is the kick in the pants you need to start making yourself useful.’

			Prof. Kimberly Nicholas, author of Under the Sky We Make: How to Be Human in a Warming World

			 

			‘A very funny, important and only moderately terrifying clarion call of a book.’

			Adam Kay

			 

			‘Winning’s sharp wit and intelligence allows him to educate as he entertains.’

			Sunday Post

		

	
		
			 

			About the Book
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			Hot Mess lightens the mood and enlightens readers on climate change, answering questions like ‘Are We Screwed?’ and ‘What Can I Do About It?’ and explaining why we’re playing the world’s worst Choose Your Own Adventure. Find out why we are fighting to save proper big chips, and how to solve climate change we need actual snakes on a plane and a new reality show called Keeping Up With the Kardashians’ Plans for Loft Insulation. After all, why does the end of the world need to be so depressing?

		

	
		
			

			For BB – this book is my small effort to make your world 

			a better place. And it is your world now.

			And WJ – I hope I make you proud the way you 

			make me proud every single day.

			 

			And to whomever invented Ben & Jerry’s 

			Peanut Butter & Cookies vegan ice cream. 

			This book would not have been possible without you.
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			Nine months before

			I feel calm, relaxed and at ease

			‘We’re having a baby,’ said my wife as she returned from the bathroom.

			I’d always expected such news to be a defining moment in my life. For that instant to change everything, forever. But it didn’t. Not yet. All that had changed was that my wife was standing in the middle of a room, sobbing tears of joy while clutching an object covered in urine. I was in the middle of eating my second Terry’s Chocolate Orange of the day. And all I could really think about was that it was pretty odd that this was all happening in a stranger’s home. You see, it was during that weird time between Christmas and New Year. Norwegians call it Romjul, and the eighteenth-century Scots poet Robert Fergusson aptly called it ‘The Daft Days’. You know, when you eat your own weight in chocolate, barely see sunlight and tell friends you’ll meet up with them, only to cancel at the last minute so you can stay in and watch Raiders of the Lost Ark for the umpteenth time. And due to some ­renovations at my parents’ house, we were in an Airbnb flat in a part of Glasgow to which I would never normally venture. It was beside a high street dedicated to charity shops, next to a local pub that looked closed to the outside world, surrounded by impenetrable shutters, where the only sign of life was a Union Jack flying limply.

			So, I guess it was just all a bit strange.

			Don’t get me wrong: this was wonderful news. Even since I was a teenager, the one thing I had been certain of in life is that one day I wanted to have a child. That, and I was certain that people who refer to guacamole as ‘guac’ should be put on a list. So, two things. I’m just not the most decisive person in the world. I don’t mean that I’m one of those irritating people who cannot decide what to order in a restaurant, like my old schoolfriend Ian, who, without fail, waits for the waiter to arrive before infuriatingly going, ‘Oh, do we need to choose now? You’d better ask the others first . . . Hmmm, I can’t decide, can you tell me about the soup? Yes, but the melon does sound good,’ as if he’s never been in a bloody restaurant before.

			I am incredibly indecisive when it comes to big life stuff, though. I can end up analysing too much. For instance, I wasn’t sure what subject to do at university, so I started a joint degree. Thirty-two other people also started that specific joint degree. I was the only one to finish it. Not because I am great, but because nobody else was mad enough to continue with it, and instead they all rightly chose a career path. It’s something I very much get from my father, a man who is a neurotic overthinker and pays inordinate attention to detail. I like to describe him as the sort of man who would open a party popper directly into the bin. I hope I don’t pass this trait on.

			I’d always wanted to become a dad. Having a wee person I could direct my attention and affection towards just seemed like what life was all about. I mean, thinking about yourself is wonderful and all, but it also seems, well, selfish. I think I looked up to my dad, and to his dad, and aspired to be like them. Creating a family just felt like it would be the most rewarding journey – and why would you not want more people in your life that you love unconditionally?

			Something had made me pause, though. I’d just spent the last decade researching the frightening reality of climate change. You see, I spend most of my waking days sitting at a desk, running computer models about what the hypothetical temperature of the planet will be in the year 2100 under varying energy system futures. It is an odd job. I mean, it is somewhat detached from the climate front line. Compared to, say, a scientist who works on drilling ice cores in Antarctica, it can seem like I just look at numbers on a screen. However, all these numbers have started turning into physical manifestations over the last couple of years: clear effects of climate change, happening all around the world. And this was increasingly allowing doubt to creep into my mind.

			Let me be clear, as my wife stood there clutching the positive pregnancy test, I was still 100 per cent sure that I wanted to have a child. I had just been watching The Mandalorian, and Baby Yoda’s adventures had convinced me that looking after a child was an exciting adventure. The doubt was around whether I should have a child, now, at this time in history (gestures around at, well, everything). Should we bring a child into the world? Was that a good or right thing to do – for others, for the child, for us? And, more importantly, should I have a third Terry’s Chocolate Orange?

			Apparently, a lot of other people feel this way too. The stark reality has led to a new term used to describe when this worry becomes debilitating: ‘eco-anxiety’, which came close to winning the crown for the Oxford English Dictionary’s Word of the Year 2019, only losing out to ‘climate emergency’.1 The American Psychological Association defined eco-anxiety as ‘a chronic fear of environmental doom’.2 Now, I don’t think I have this, but maybe I am lucky, because I’m already doing some of the best things you can do to address such anxiety. I’m talking about it; I’m doing something about it; I’m taking action. I’ve pretty much structured my entire professional life towards addressing the issue. But worries can still creep in. I’m beginning to feel like perhaps there are two Matt Winnings battling it out inside my brain now: the rational level-headed academic and the emotional chocolate-binging father-to-be.

			Groups are taking this anxiety and using it to push for real government action. This can be seen in the School Strike for Climate protests, started by the Swedish teenager Greta Thunberg, who has done as much for climate change as she has for the resurrection of the yellow rain mac industry. And groups have even popped up specifically around the idea of having – or not having – kids in the age of climate breakdown, such as BirthStrike and Conceivable Future. They are organisations led by women and are dedicated to grappling with reproductive choices during a climate crisis. Many believe that until we are on a clear path to a safer future, then having children is too risky.3 The purpose of these groups is to provide a place for others who wish to share their stories and to highlight the climate issues to a wider audience. The other year, even Prince Harry stated that he and Meghan Markle will only have two children for the sake of the climate. I tried to imagine what the carbon footprint of a royal baby might be, what with all that flying across the world and State dinners. Although I don’t know what lizards eat.

			All these thoughts and concerns had been swimming around in the deep end of my brain for some time, but I tried to do what my west-of-Scotland upbringing had taught me: bottle up my emotions, then tie a heavy brick to that bottle and throw it into a loch of despair, letting it sink to the bottom along with all other regrets in my life: my relationship with my father; playing it too cool with a girl I liked; and the time I was ridiculed at primary school for thinking the Will Smith song ‘Gettin’ Jiggy Wit It’ was called ‘You Get a Chicken With It’. While having a baby had been hypothetical, I hadn’t engaged with the idea too much, and all was fine. But now, like climate change, it was very much real and happening. And, like climate change, I needed to start preparing for it.

			My wife and I hugged tightly. We were delighted and excited and scared and happy. Being in an Airbnb in Govan can do that. We were, both literally and figuratively, in the unknown. And we were entirely unprepared for what was to come. It had begun.

			 

			Oh, and there is one more thing I am sure about. That man-made global warming is happening, and that without immediate action it will irreversibly alter the planet for millennia to come, causing unnecessary suffering and pushing ecosystems to the brink of collapse, stretching our human capacity to respond to disaster into uncharted territory. Three things. I’m sure of three things.
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			Intro

			‘This is not comedy,’ a bald audience member with a goatee mouthed to the woman sitting next to him.

			I had been on stage for thirty minutes already, and was currently showing a PowerPoint slide of a carbon tax supply-and-demand graph, while talking about how Captain Planet clearly knew nothing about climate economics, because the optimal amount to ‘take pollution down to’ may not be precisely zero. I continued to attack the early-nineties environmental cartoon hero for the fact he hadn’t specified whether he had meant ‘net-zero’, asking if he therefore didn’t believe it was possible to scale up and deploy necessary levels of carbon capture and storage technologies.

			To be fair, the audience member may have had a point.

			We were at a comedy night, for God’s sake, and these people were on a midweek night out in the back of a pub in Croydon. The capital of comedy. I don’t think people realise how much comedians are multitasking while we’re performing on stage. While we’re talking, we are also thinking about what we’re about to say next, and simultaneously looking around the room to make judgements about whether people are or aren’t enjoying it, in order to change what we might do. In this situation, I could pretty much follow that this couple were not enjoying what was ostensibly a Scottish man in his early thirties giving a lecture about climate change – but this time there was no plan B. I had decided to commit to this concept for an hour, nevertheless.

			I’d started performing comedy back in 2009. The previous year, I had started a PhD programme on climate policy, involuntarily split up with my long-term girlfriend, and begrudgingly moved back in with my parents. I needed to get out of the house. As often as possible. And to get a break away from my PhD. So, I started doing stand-up comedy.

			Now, here I was, in February 2017, dying on my arse on stage in south London. I mean, some people were laughing at the sheer audacity and absurdity of it, but that couldn’t sustain a full show. It was a night of early previews for the Edinburgh Fringe, where we were to try new material. I was to be onstage for an hour, then there’d be a break, and then another act. When the second act eventually came on after pints had been refreshed, he told the audience he was here to give a lecture about the ozone layer – and that got by far the biggest laugh of the night.

			I had decided this year would be my last throw of the dice. I was in my early thirties now and, unlike most comedians with day jobs (usually in Oddbins), I actually enjoyed mine, and found meaning in my role as a climate researcher. I had intentionally not talked about climate onstage up until now – generally, the topic is a bit of a buzzkill. But I’d run out of ideas. People always say you should talk about what you know. So, after almost a decade, I decided that I was going to perform a comedy lecture about climate change for twenty-five days straight at the world’s largest arts festival, come hell or high water (both of which are apt descriptions of the climate struggle), and it was clear it was going to be a challenge. Maybe I was in over my head. I’d had this idea of trying to make climate change funny. And it was clear from tonight’s show that I didn’t yet know how to do that.

			Who am I?

			Let me tell you a little bit about myself. My name is genuinely Dr Winning. I know, it sounds made up and probably what Charlie Sheen’s drug dealer is listed under on his mobile phone, but sadly I am nothing so glamorous: I have a PhD in climate change policy. I always thought that having a PhD would change my life: that it’d be highly impressive to people; that once I became a doctor, everyone would respect me; that I’d be opening a door to a world of intellect and sophistication. But I now realise my error. The only way my life has altered is that family members now have a stick to hit me with when I do something idiotic. Which is often. I constantly lose my phone, and my wife says, ‘How can you have lost it again? You have a PhD,’ and I reply, ‘But I don’t have a PhD in not losing my phone,’ and we both laugh that laugh we all do when change is futile.* Nobody respects you for having a PhD. I was once called a ‘boffin’ in a tabloid newspaper, a word that is intended to demean anyone who dares know anything about something.

			I like to tell people that I am the sort of doctor that, if you have a heart attack on a flight and somebody asks ‘Is there a doctor on board?’, then I will rush to your side, but only to berate you for flying. I work at one of the world’s leading research institutes on sustainability. Or, as my dad likes to tell people, ‘Matthew is thirty-six and still at university.’ My job title is technically ‘environmental economist’, which I’ve always found to be a bit of an oxymoron. It’s a bit like being a human rights lawyer – you may be helping people, but ultimately you are still a lawyer – or it’s an oxymoronic let-down, like being offered a cocktail . . . sausage. I thought it would mean I was a good economist, you know, one of the good guys. In practice, it turns out most normal people just hear the ‘environmental’ part and assume I’m some sort of a hippy. I wouldn’t even really consider myself an environmentalist – for instance, I don’t think burning incense is a substitute for having a personality. Meanwhile, most environmentalists just hear the ‘economist’ part and therefore assume I am the devil incarnate. But hey ho!

			Why have I written this book?

			Because things are getting worse. Much worse. We need to talk about it. To me, climate change is a bit like Michael Jackson: we’ve known about the issues since the 1980s and collectively hoped they would just go away . . .

			I believe climate change is the most wicked problem humans could possibly face. And by wicked, I don’t mean like the musical. Although, I suppose, her face is green. What I mean by a ‘wicked problem’, is that if I were an evil mastermind intent on destruction and sat down to invent a way to destroy humanity from scratch, what I came up with would probably look a lot like climate change. It is invisible, so we don’t really notice it. Yet it is pervasive. It is complex, so we get bored of it easily. It happens slowly, so we don’t notice the danger. As dangers go, it’s damn near the opposite of the kind we humans are good at detecting.

			But we are also living through a time of unparalleled innov­ation and prosperity. Never before have we had a better shot at solving and reshaping our global society towards a cleaner path. Climate change is happening at both the worst and the best time possible.

			What is the structure of the book, I hear you ask? Good question.

			Because I am an academic, I like to tell you what I’m going to tell you, then I spend ages telling you it, and then at the end I tell you that I told you what I was going to tell you. I call it a ‘research summary’, writers call it a ‘contents page’, and young people call it ‘spoilers’.

			The overall structure of the book is split into the following three questions:

			
					Should We Change?

					Can We Change?

					Will We Change?

			

			 

			And these just happen to be the same three questions you will be asked at any job interview for a bureau de change.† In fact, I always find it much more uplifting to say the ‘change’ in ‘climate change’ in a French accent (pronounced ‘shawn-ge’). You’ve got to get your kicks somewhere when you are working on such a bleak topic. The first part, ‘Should We Shawnge?’, looks at the science and its impacts, to understand what is happening and so we are all on the same recycled page. In the second part, ‘Can We Shawnge?’, we delve into the solutions and what has to happen to avert the worst. In the third and final section, ‘Will We Shawnge?’, we explore why climate action is more complicated, why nothing seems to have been done and how this needs to be addressed.

			I top and tail the book with the two questions I am asked most by friends and members of the public: ‘Are we screwed?’ and ‘What can I do about it?’ The first is mostly people just wanting to be reassured, and the second is a good question as the information available is often unclear and confusing. Suggestions are often lots of small things, like changing your light bulbs, recycling more, travelling back in time to kill yourself before you were even born, blah blah. But do they work?

			Then, at the end of the book, there will be some sort of a summary. And I know what you are thinking: that I’m about to make a joke about how, in the future, thanks to climate change, every day will be summery. But I’m not going to make that joke, as it doesn’t work written down. ‘Summary’ and ‘summery’ are spelled differently. Also, it’s considerably more complicated than that. So there.

			

			
				

					* NOTE: I want to make it clear from the start that the comedy in this book is absolutely not ‘my wife’. We get on very well. I was about to say we get on ‘like a house on fire’, but I now realise how weird a phrase that is, and I have no idea what it really means or where it comes from. There goes thirty minutes of writing time, because now I have to google this (I say google, but I actually use the search engine Ecosia, as they plant trees when you use it, and this helps avert climate change).

				

				

				

					† These three headings are borrowed from Al Gore’s 2016 TED Talk ‘The case for optimism on climate change’. Hope Alan (or Alistair or Albert?) doesn’t mind? I found it a really helpful way to think about the issues, and I tried to find alternatives of my own, but sometimes it is better to admit someone else did it best and simply plagiarise. Plus, the bureau de change joke is so good I’ve decided to base the entire structure of the book around it.

				

				

			

		

	
		
			PART 1

			SHOULD WE CHANGE?
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			Are we screwed?

			It feels like we’re screwed, doesn’t it? That’s the general ‘vibe’ we all get from climate change. The constant barrage of endless scary news stories and reports about how we are all doomed . . . but are we?

			 

			We’re not good at knowing when to stop. Humans, that is. Whether it’s having too many drinks celebrating the news that you’re going to have your first child, or having too many drinks celebrating that you’ve finished writing a book. There’s never too much of a good thing. Until there is. We are good at doing things. We’re not great at stopping doing things. If we start doing this, and this is good, then this is who I am: I am a person that does this. And we continue in that vein. Collectively, we are even worse, as reinforcing mechanisms kick in. We become a society that does this. Once the ball gets rolling, it is hard to slow it down. Things have got out of control, haven’t they? And now the hangover is here. The trick is finding new, better things to do.

			People who ask me ‘Are we screwed?’ are probably hoping for good news, so they can stop worrying about it. Alternatively, they are quietly sadomasochists: the kind of people who ‘love a good cry’ or secretly believe they’d thrive in a post-apocalyptic wasteland. Only the latter tend to get what they want, as once you go down the rabbit hole* of what climate change entails, it is like innocently delving into your parents’ bedroom drawers or joining social media, i.e. mostly horrific. And climate change is proving even more difficult for humanity to solve than deciding what colour a packet of salt and vinegar crisps should be.

			It depends on who you are, but as a general rule, it’s going to get tougher to exist as a human being. If you’ve bought this book, chances are you might be one of the people least directly affected by climate change. But while you might secretly believe you’ll be able to hide out in a Waterstones café until it blows over, like it or not, every single person on earth is going to be affected in one way or another. Whether it is food shortages, more heatwaves, increased flooding, more political unrest, or simply the annual ski season being reduced to three days,† every society on earth is going to be pushed outside of its comfort zone. After all, our towns, our houses, our workplaces, our lives are specifically designed to be able to cope with ‘normal’ conditions, in a relatively stable climate, but what is ‘normal’ is changing – and rapidly. When heatwaves and floods that previously only occurred once every hundred years start to happen every five years, our lives will have to change as well.

			This obviously raises a lot of questions, like: How quickly can humanity adapt to these unpredictable and changing conditions? How difficult and costly will these changes be? And wouldn’t it be better if we could just find a way of preventing these things from happening in the first place?

			As someone who isn’t 100 per cent confident about making plans for the weekend more than two days in advance, these questions can seem huge and scary, and it’s quite literally my job to answer them. But I’m not the only one who has to answer them. We all do, and everyone on the planet – almost eight billion of us – has a different idea about what an acceptable level of change looks like, and what they should do about it. Put bluntly, humanity is at a crossroads. We’re playing the world’s shittiest Choose Your Own Adventure, and we can’t decide if we should turn to page six and dump our old boyfriend, or page twenty-six, to meet a new boyfriend.‡

			You might not personally feel like you have a huge amount of say in what humanity as a whole decides to do about climate change, but the decisions we make now, and over the next decade, will determine the state of our descendants’ lives on this planet for thousands of years to come. No biggie.

			For me, the clearest way to think about our choices when it comes to climate change comes from John Holdren, who was Barack Obama’s scientific advisor. He concluded that we have three basic choices: (1) adaptation, (2) mitigation, or (3) suffering. That is: (1) we change how we exist to live with it, (2) we do what we can to prevent it from happening, or (3) we do nothing, and suffer the impact. It is already inevitable that humanity will experience some mixture of all of these three outcomes, but we can still make choices that affect the proportions. The more action we take now, the less suffering will be felt, and the less we’ll need to adapt to this new world.

			How long have we got to make these decisions? In 2018, we were told that we have twelve years left to save the world, but let’s break that number down a bit.

			First of all, the planet doesn’t need ‘saving’. Our planet – Earth – will be absolutely fine. Whether you drive a car, or drill for oil, or watch literally hundreds of hours of television rather than getting on with writing your book, Earth will keep on spinning and spinning until the sun envelops her in about 5 billion years’ time.§ It’s really just humans, plants and animals that need to be worried . . . though, if we’re being completely honest with ourselves, animals are only in this mess in the first place because of us (except, possibly, for Peppa Pig, who has a real pro-fracking energy).

			So, ‘twelve years left’ is a bit of a red herring,¶ but the science is pretty clear on what it means: ‘for humans and animals to survive and thrive, we need to reduce global greenhouse gas emissions by 45 per cent by 2030, compared to 2010 levels, in order to keep the global average surface temperature below a 1.5°C increase by 2100, compared to pre-industrial levels’. Not quite as catchy, and almost impossible to fit on a T-shirt.

			In fact, this is a good example of why communicating climate change is hard, and one reason why this book exists. I don’t know how many you’ve read, but most books and reports about climate change are, to put it politely, not particularly accessible and sleep-inducingly dull. It’s all ‘Look at how bad this chart you don’t understand is,’ or ‘Look at this skinny polar bear, even though you have never met a polar bear, so don’t actually know how skinny or not they’re meant to be.’ Well, like an old-timey explorer with a museum wing to fill, I say – stuff the polar bears! In my humble opinion, all reports on climate change should be combined into one massive poster that says ‘We’ve got a hell of a lot of work to do in the next ten years, otherwise things will definitely start to get really bad, really quickly, for all of us and our lives will change forever.’ Again, not ideal for a T-shirt, but I’m a climate-change economist, not a professional T-shirt slogan writer.

			So – are we screwed?

			The answer is not binary. People either want me to say ‘no’ so they feel better, or they want me to say ‘yes’ so they can give up. The answer is neither. The answer is to get involved to nudge the dial because we are not screwed yet, but the only way to make sure is to be part of the solution. I will say this: the world, as we currently know it, is coming to an end, regardless of whether you want it to or not. Either we do nothing, continue as usual, and the planet continues warming beyond recognition causing untold human misery, or we make some big decisions, work together to create a brand new, low-carbon society, and the planet is roughly recognisable.

			That is the fight on our hands; the decision to be made. Do we want suffering or effort? Hardship or upheaval? Those are the difficult choices we face. Either way, change is coming. At least with the latter, it is within our control. The Chair of the Intergovernmental Panel on Climate Change (IPCC), Hoesung Lee, put it perfectly when he said in 2018: ‘Every bit of warming matters, every year matters, every choice matters.’1

			

			
				

					* Two thirds of rabbit species are threatened by climate change, but while I’m keen to future-proof this book, ‘down the unspecified remaining animal hole’ doesn’t quite have the same ring to it.

				

				

				

					† With no respect for school half-terms.

				

				

				

					‡ I’ve only read one Choose Your Own Adventure book, and I think it was pretty specifically geared towards teenage girls.

				

				

				

					§ A bit like what Amazon are doing to every other company in the world.

				

				

				

					¶ Bad news for herring lovers, as warmer oceans mean they are impacted too.
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			What is the climate and why is it changing?

			For most people, knowing about climate change is a bit like knowing about your partner’s job: you’re pretty sure you understand what they do every day, but as soon as you have to explain it to someone else, you suddenly have absolutely no idea if they work in a bank, or actually just went to a bank once, and are in fact a photographer.*

			And that’s nothing to be ashamed of. For instance, my dad has a son that works on climate change,† but a couple of years ago when I asked him if he knew what I did, he replied: ‘Yeah, climate change – it’s getting hot and it’s something to do with the ozone layer,’ which starts well and ends incorrectly.

			Luckily, you don’t need to be a genius – or really need to know anything – to enjoy and understand this book, because we’re going to start with the basics. When we’re talking about climate change, we don’t begin with opinions, or feelings, or magazine horoscopes. We start with – to paraphrase that Jennifer Aniston hair commercial – the sciencey bit.

			Weather vs climate?

			Put simply, climate is all of the weather over a long period of time, normally thirty years. Sometimes you hear people saying things like ‘If they can’t predict rain on Tuesday, how can they predict climate change?’, which sounds logical, but is actually complete nonsense. Because climate is about long-term averages.

			Weather is the day-to-day changes that are reported at the end of the news, or – if you’re more old school – that you see when you open your curtains. Despite the best intentions of weather-forecasters, the small, quick shifts of weather can be quite chaotic and unpredictable from day to day, hour to hour and even minute to minute, as you’ll know if you’ve ever been caught in the rain.‡ But, unlike weather, climate is predictable, because small shifts average out over time. This is how we know that, in the UK, the first day of January will probably be colder than the first day of July.

			So, when some Smart Alek says the fact that it’s snowing means there can’t be global warming, it’s like seeing a sumo wrestler jumping on a trampoline and deciding that gravity doesn’t exist. Just because he’s going upwards some of the time, doesn’t mean he can fly like a twenty-stone Peter Pan. That’s why, when we talk about the climate changing, we are specifically talking about how climate over the last few decades compares to longer-term averages, like over the last 200 years.

			You can also think about it in terms of a relationship. Weather is the day to day, up and down of long-term companionship. Some days you argue, other days you can’t stop laughing. You’re watching TV one minute, planning a heist the next: it’s a real pick-n-mix. That’s the weather. Climate is the long-term stable foundation upon which that relationship is based: your shared values, your history, the knowledge that neither of you can be bothered going to the gym to get fit.

			But climate change is like finding out that your partner has, all of a sudden, completely out of the blue, started really getting into CrossFit. It’s unbelievable. At first, it’s just a class a week, but before you know it, they are getting up early every day to head off to ‘the box’ before you’ve even woken up, and they come back talking about how they could ‘feel the burn’ today. Soon they speak non-stop about their new CrossFit friends Murph and Fran. When you’re out and about they are pointing out things they could ‘deadlift’. All these awful protein shakes are kicking about the fridge. There’s lycra everywhere. After a few months, you no longer recognise the person you agreed to spend the rest of your life with. It’s in sickness and in health, not in fitness and in health. Then you find out their CrossFit instructor, Vincent, is giving them private lessons. Vincent is about ten years younger than you and in much better shape. You both bump into Vincent in Sainsbury’s and it’s awkward. But you put it to the back of your mind. But, when they finally leave you and move in with Vincent, you start piecing it all together, and realise how long it has been going on, right before your very eyes.

			That’s climate change.

			Except nobody is getting buff.

			This story may or may not have happened to my mate Ian, who is now newly divorced.§

			Like the weather – which can be sunny in Margate, and windy in Weston-Super-Mare, and sunny and windy and f*cking freezing in Bognor Regis, all at the same time – local areas also have their own climates. Which means that humans that live in that place have built their society, and their wardrobes, around a certain lifestyle. For instance, in Glasgow, we expect it to rain. Rain in Glasgow is like wine in France.¶ Because it’s rainy and usually cold, buildings in Glasgow don’t have air conditioning, and we don’t own appropriate summer clothing, so if the weather does briefly get warm, all we can do is take our taps aff (tops off). My point is, our clothes, buildings, infrastructure, transport, etc. – basically, our lives – are completely geared around what Glasgow’s climate is like: dreich.** So, take Glasgow’s average rainfall in February over the course of thirty years – that’s climate. And we can average up all February rainfall in places around the world to understand climate on a global scale.

			The funny thing is that, as Brits, moaning about the weather is what brings us together. It’s our national pastime, overcoming all differences: the UN of conversation topics. But talking about climate is much less common, and only seems to drive us apart. And these long-term weather patterns (climate) are changing.

			The greenhouse effect

			The Earth’s climate system, like me after a big night out, is very fragile and delicately balanced. But instead of being made up of six pints, a kebab and about forty minutes of proper sleep, it is made up of five components: our atmosphere, which is the gases surrounding the planet; the hydrosphere, which is our oceans and rivers and puddles; the cryosphere, which is all the ice and snow, and sounds like a planet that Superman comes from; the lithosphere, which is too hard to say if you have a lisp but refers to the earth’s crust; and finally, the biosphere, which is everything that is alive, e.g. Joe Biden (currently). All these elements of the planet swap and transfer energy in such a way that there is a balance. And Mr Miyagi was right: the most important thing is balance.

			At its simplest, the amount of energy in the climate system is set by radiating as much energy back into space as it receives from the sun. About a third of the sun’s energy is immediately reflected back out again into space. The rest reaches the earth’s surface and is converted from light to heat, warming the land, the sea, and you (if you’re sunbathing). However, the very act of getting hot then emits its own energy (infrared radiation), which escapes back into space. Infrared radiation is invisible to us day to day, but it is measurable and observable. In fact, if we all wore infrared goggles all the time, then we would be looking at climate change in action, and literally nobody could say it’s not happening . . . but I get it, they’re not ‘in fashion’ right now.

			How much energy the earth keeps or sends back is regulated by many things: variations in the amount of energy we receive from the sun, changes in Earth’s reflectivity due to clouds, volcanic eruptions or snow cover, and last – but certainly not least – greenhouse gases. These are water vapour, carbon dioxide, methane, nitrous oxide and CFCs, in order of importance. That’s right, the stuff you heard about in A-level chemistry and assumed would never have an actual impact on your life. Maybe we should all have been paying a little more attention to boring Mrs Hill, the dull Chemistry teacher. If only she hadn’t had such a monotonous voice the planet might not be going to hell in a toasty handbasket.

			These gases can absorb some of this infrared radiation. This is the Greenhouse Effect. Even though nobody under sixty has owned, or even seen, a greenhouse for over three decades now. These gases can play a huge rule in preventing the infrared energy from leaving. It could also be called something like ‘the burning blanket’ effect, because that’s really what it’s doing: wrapping a warm blanket around the planet that keeps in heat.

			Beyond the name, all you really need to know is that the more greenhouse gases are emitted, the less radiation can escape back into space, and the warmer the planet gets. Simples. The natural greenhouse effect means the earth’s surface has an average temperature of about 15°C. Without these gases it would be around minus 18°C, and we would live in a very different world.1 In fact, different worlds do have different atmospheres. The Earth’s atmosphere is 0.04 per cent carbon dioxide, whereas on Venus it’s more than 96 per cent, hence why its average surface temperature is over 400°C. 

			History

			If this all rings a bell, it’s because we’ve known about the greenhouse effect in one form or another for absolutely ages. Back in the 1820s, the French mathematician Joseph Fourier was one of the first to consider how the earth’s energy worked. This clever chap worked out that the earth should be way colder if it wasn’t for something, although he wasn’t sure what. As we now know, he was bang on, as without the naturally occurring greenhouse effect, we understand that the earth would be much cooler, and the fashion world would have one look all year long: winter coats. This means that, without some greenhouse gases, humans would be unable to evolve, survive and make banging techno music. 

			And that’s not all! The 1850s were actually a ripe time for burgeoning climate research. An amateur scientist in the US called Eunice Foote undertook some experiments – she essentially left jars with moist and dry air, as well as carbon dioxide, out in the sunlight and measured their temperature. She found the jars with moist air (i.e. water vapour) and carbon dioxide warmed more than dry air. Though her lo-fi experiments were unable to isolate the greenhouse effect, the paper she wrote in 1856 made her the first person to hypothesise that the earth might be warmer if there was more carbon dioxide. Foote’s paper was presented at the tenth annual meeting of the American Association for the Advancement of Science in New York. As a woman, however, she was not allowed to be present herself, so her paper was read out by the eminent American scientist, Joseph Henry. He was an advocate for women in science, and in his talk said, ‘science was of no country and of no sex’.2

			Three years later, in England, a lad called John Tyndall did some more concrete laboratory experiments by building some kit to measure the exact absorption of energy by the gases. He discovered exactly the same thing: the powerful absorption of greenhouse gases. He was then credited as having discovered the effect, and Eunice was forgotten until someone accidentally stumbled across her in 2011. To be fair to Tyndall, it seems he was unaware of Foote’s work.

			A decade later, in the 1860s, an interesting discovery about the role of the planet’s orbit in causing natural climate change was made at what was to become the university where I did my PhD in Glasgow. But this discovery was made not by a professor, but by the janitor.†† That’s right, in a real-life period piece version of Good Will Hunting, the self-educated James Croll, who came from a Perthshire farming family, would stay after work to read books in the library. There, he came up with a theory about ice ages and how the earth’s orbit caused climate variations. This was about fifty years before the more widely known Milankovitch theory on the subject. Croll then sent off a scientific paper, despite having only been educated to the age of thirteen and never having written an essay before. The cheeky rascal signed it off as ‘James Croll, Anderson’s Institution’, and needless to say the scientific community was shocked beyond belief when they later found out he mostly cleaned toilets. But it led to him joining the Scottish Geological Survey and being awarded an honorary degree by St Andrews University – back when that still meant something, and they weren’t given out to TikTok influencers for services to ‘being an absolute legend’, or however it works these days.

			In the 1890s, the Swedish chemist Svante Arrhenius became the first person to look at how carbon dioxide may have affected the ice ages. He calculated that if you halved levels of CO2, then the temperature would drop by 5°C. One of his annoying work colleagues came round and was like, ‘Have you thought about this, blah, blah, blah,’ and so, to shut them up, he did the calculation again for what would happen if CO2 levels were doubled . . . and it was basically the same, but in the opposite direction. Considering that these calculations from the late 1800s were done before we had Microsoft Excel, they’re not far off at all, and modern models suggest a temperature rise of somewhere between 1.5°C and 4.5°C for a doubling of CO2.

			Then, in the 1930s, Guy Callender – whose name sounds like something a saucy grandma might hang behind her kitchen door, but who was, in fact, a British engineer – suggested that greenhouse gases that came directly from humans burning fossil fuels might be to blame for the fact that the planet appeared to be warming. The works of both Arrhenius and Callender were mostly ignored for various reasons, including the assumptions that the oceans would soak up all the emissions, that the CO2 tested in the labs at sea level would behave differently to CO2 up high in the atmosphere, and that there were too many other natural influences – but they were also ignored due to a general lack of interest, the poor science of the time, and the fact that, for ages, computers were absolute garbage.

			As technology improved, however, so have our experiments and our understanding. In fact, in 1956, Gilbert Plass predicted that we were turning up the toaster dial on old Mother Earth to almost exactly the temperature rise that we have now experienced, and the Scripps Institution of Oceanography hired Charles David Keeling to start taking measurements of the amount of carbon dioxide in the atmosphere. The first readings were taken in 1958, and they have shown an upward trend every year since. Therefore, the science is sound, and we’ve had plenty of warning, but, to put it bluntly, we’ve done sweet fuck all about it.

			Where we are today

			Today, the concentration of carbon dioxide in the atmosphere is the highest it’s been in at least 800,000 years. Humans have only existed for a quarter of that time. Therefore, the very air you are breathing in now is the most carbon dioxide-rich any human has ever experienced – delicious!

			‘But how exactly did we release so much carbon dioxide?’ I hear you shout at this book.

			Well, what we’ve been doing ever since the Industrial Revolution is digging up lots of squashed plants and setting fire to them. Originally, we used dead-stuff chunks – which you might know as ‘coal’ – to help propel us in a big steam train from London Paddington to Bristol Temple Meads (before you had to go via Didcot Parkway), or we burned it in our homes to make one room in our house far too warm and clog our lungs. Nowadays, though, we mostly burn dead-stuff gas to make all the rooms in our home far too warm, or oil to help propel us along the M25 in an average amount of time. We use it to keep our computer servers cool so we can sit in silence with our partners and stream the entirety of The Office for the sixth time in order to dampen the irresolvable chasm of collective loneliness that modern society has created. Don’t worry, the carbon footprint of Netflix and Chill is actually pretty small, certainly less than going for a night out.3

			Over the last 800,000 years, the average CO2 concentration has been between 170 to 290 parts per million. That refers to how much carbon dioxide there is per million parts in the atmosphere. The lowest readings were during the ice ages, when the temperature was 5°C colder. Throughout that time, they stayed in this range. However, when the aforementioned Charles Keeling first measured CO2 concentration in 1958 at Mauna Loa in Hawaii,‡‡ it was already up to 315 ppm.§§ By 2015, the annual average was above 400 ppm for the first time in several million years.4 Like a balloon slipping out of a child’s grasp, CO2 measurements are just going up and up and up, faster and faster – and only a shitload of human ingenuity is going to bring them back down. Longer records mean we can estimate that the last time CO2 concentrations were this high was over 3 million years ago – back when you could only get four TV channels.5

			If you had any lingering doubts about the correlation between changes in CO2 concentration and global temperatures, they’re all laid out clearly in the historical records: and, boy, oh boy, have temperatures been rising. 2020 was the joint hottest year on record – tied with 2016. (It is also my PIN. I always change my PIN to the warmest year on record. Am I more susceptible to fraud? Absolutely, but the message is getting out there, and that’s the important thing.) The last six years have been the six warmest years on record. The last three decades have consecutively been the warmest decades on record. Across the world, we are seeing this. 2020 saw records broken for the warmest annual temperature for forty-five countries.6 In the UK, the ten warmest years have all occurred since I was seventeen years old, while none of the ten coldest years have occurred since my parents were children.7

			But that’s not even the only marker: there are so many other signals and evidence that the planet is changing in line with our expectations about how greenhouse gases and temperature interact. We’re seeing rising average sea levels across the world and warming oceans. We see that glaciers and ice caps are melting faster: in 2020, we saw the second lowest amount of Arctic sea ice during the summer.8 Plants are growing earlier in spring, bird migration patterns are changing, and some plants and animals are shifting where they live.9

			How do we know for sure it’s us?

			There is of course a certain amount of natural variability in the global climate as we’ve seen from ice ages. So how do we know for certain that we’re causing this climate change?

			When it comes to climate change, the specific type of change we are seeing now hasn’t happened naturally in the past. In fact, all the data points to a change that natural reasons alone cannot explain. The global temperature has already increased by over 1°C since the Industrial Revolution, which is a period of just over 150 years. This is ten times faster than coming out of the last ice age, when, even at its fastest, it took about 1,000 years for the earth to warm by 1°C. And we’re not even coming out of one. In fact, we’re due an ice age, but human actions have probably already delayed it by 40,000 years.10

			Also, if it was the sun causing global warming, then the outer atmosphere of the planet would be warming.¶¶ But it’s not. The stratosphere is cooling. It is only the inner atmosphere that is warming, which points to the fact that it’s the reflected energy coming back up from the earth, not energy from outside, that is causing all the bloody warming, and this is consistent with the greenhouse effect.

			Asking ‘What about natural causes for changes in climate?’ is obviously fair enough. The annoying thing is that when someone says this, they usually say it as if they are the first person to ever consider it. It’s crazy to assume that the scientific community hasn’t thought about natural climate variations, and that specific disciplines haven’t been studying them for decades. As if the Intergovernmental Panel on Climate Change doesn’t explicitly cover this in a chapter of their reports.11 No, no. It’s definitely you – a balding man in the front row of my show, wearing an Anthrax T-shirt and sitting next to your wife, who clearly hates being seen in public with you – you are the originator of this idea. A modern-day Galileo, indeed.

			The logic here is essentially that because something caused something in the past, it must be causing it now. You don’t need to be Einstein to know that this logic does not hold up to scrutiny. Sure, last time Colonel Mustard killed the victim in the Billiard Room with the candlestick, but you can’t just assume it’s the mustard man again. That isn’t how you play Cluedo. Look at the evidence and be a damn detective!

			In fact, all these other natural factors taken together are probably slightly cooling the planet. The best guess is that humans are actually causing about 110 per cent of all the warming.12 And before some person smugly says, ‘You can’t actually give 110 per cent’ – well, it turns out you can. And you need to stop doing it.

			 

			Every single way we look at it, the evidence now points to the fact that the planet is warming, climate is changing, and that we are causing it.

			

			
				

					* This sounds unlikely, but happened to me, and it took almost three years of terrible financial advice and absolutely stunning Instagram pictures to resolve.

				

				

				

					† Me.

				

				

				

					‡ Drinking piña coladas optional, but preferred.

				

				

				

					§ In Ian’s ex-wife’s defence, he is a bit of an arse and probably drove her into Vincent’s strong arms by getting her vouchers for CrossFit because she had ‘put on a bit of timber over Christmas’.

				

				

				

					¶ If you have too much at lunchtime, it’s an unwritten rule that you get to go home and nap for the rest of the afternoon. Actually, I don’t know if it’s a rule, but I’ve always done it anyway.

				

				

				

					** Scots, adj. tedious, wearisome; damp, wet, grey weather.

				

				

				

					†† Or, as we say in Glasgow, the janny.

				

				

				

					‡‡ Because if you are going to research the end of the world, you might as well do it in grass skirts and with a cocktail, right?

				

				

				

					§§ Measurements are taken there because the air is so clean, away from any pollution. 

				

				

				

					¶¶ The inner layer is the troposphere, and the outer layer is the stratosphere – you’ll have heard of that one because that is where my career is not heading.
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