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            iPraise for Energy is Life

            The book is insightful at many levels, from the fundamental nature of our existence to the political, economic, and ecological challenges we now face. In this vivid book, Zion Lights offers strong evidence, clear thinking, and good sense on the biggest issue of our time.

            Steven Pinker, Johnstone Professor of Psychology, Harvard University, and the author of 12 books, including When Everyone Knows That Everyone Knows…

            
               * * *

            

            Yes, nuclear energy is dangerous. But at this point, not using it is even more dangerous. In this well-argued book, Zion Lights makes a passionate, personal plea to not forget that without energy, we are nothing. Highly recommended.

            Sabine Hossenfelder, physicist and author of Existential Physics: A Scientist’s Guide to Life’s Biggest Questions

            
               * * *

            

            Zion Lights humanizes nuclear energy and persuasively describes the great potential of nuclear power to improve our lives.

            Professor James E. Hansen, climate scientist and former Director of NASA Goddard Institute for Space Studies

            
               * * *

            

            The entire history of civilization can be reduced to two words: energy capture – in the teeth of entropy, humans need energy to survive and flourish. Zion Lights’ Energy is Life is the definitive case for why environmentalism must go nuclear. The fate of humanity depends on it, and this is the book that outlines how we can get there.

            Michael Shermer is the Publisher of Skeptic magazine and author of The Moral Arc, Conspiracy, and Truth

            
               * * *

            

            I didn’t know what to expect going in, but I was really impressed. This felt like when I read The Demon-Haunted World many many years ago… A deeply humanistic call for nuclear power from one of today’s leading science communicators.

            Yishan Wong, CEO and Founder of Terraformation, a company dedicated to accelerating global reforestation, and former CEO of Reddit ii

            
               * * *

            

            In this book, Zion Lights offers the reader a masterclass in how to update your beliefs in the face of scientific evidence, how to learn from past errors, and how to engage in authentic science communication about one of the greatest challenges of our time.

            Sander van der Linden, Professor of Social Psychology, University of Cambridge and Author of Foolproof: Why We Fall for Misinformation and How to Build Immunity

            
               * * *

            

            A moving and engaging account of the author’s journey from anti-nuclear protestor to climate activist who understands that nuclear power is the most important technology we have for mitigating climate change.

            Kerry Emmanuel, climate scientist and Professor post-tenure of atmospheric science, MIT

            
               * * *

            

            Energy has determined human history and determines our future too. In this powerful book, Zion Lights explains how we can produce enough of it without cooking the planet – and why nuclear power is an indispensable tool in meeting this challenge. This is a must-read for anyone seeking science-based, well-written guidance on how to build a sustainable future for all of humanity.

            Atte Harjanne, Member of Parliament for the Green Party, Parliament of Finland

            
               * * *

            

            This book is simultaneously emotionally compelling and underpinned by scientific numeracy. This combination of fact and passion comes together to weave a hopeful vision for how nuclear energy can enable a cleaner, more prosperous, equitable and sustainable future for the world. A stellar demonstration of effective science and energy communication.

            Katy Huff, Associate Professor and former Assistant Secretary at US Dept. of Energy

            
               * * *

            

            Lights sees things as they are, not as wealthy people imagine them. Her writing is fresh and vivid. Energy is life. I recommend this book highly.

            Meredith Angwin, former chemist and author of Shorting the Grid

            
               * * *

            

            iiiAldous Huxley said that the richest non-fiction writing lives in three worlds at once: the intimate world of personal experience, the solid ground of fact, and the higher space of universal ideals. Lights’ work moves effortlessly among these realms, a true Huxleyan trinity.

            Jesse Freeston, award-winning documentary filmmaker

            
               * * *

            

            A call to action against climate change using science and storytelling, this is a must-read for environmental activists and policy makers alike. Zion shows how we can leave behind shibboleths and sentiment to give a clear-eyed way forward to a better future for all.

            Lizzi Collinge, British Labour Party politician serving as Member of Parliament

            
               * * *

            

            Written with the empathy and communication skills of a master. Zion Lights weaves a compelling personal narrative with rigorous reasoning to show why abundant, reliable electricity is a prerequisite for dignity and opportunity and why nuclear energy belongs at the center of any honest climate strategy. As someone who teaches and does research in radiation science and risk communication, I’m impressed by the book’s empirical treatment of radiation, accidents, and waste, and by its empathy for communities most harmed by energy poverty. This is the kind of bridge building environmentalism we need: principled, pro human, and grounded in evidence.

            Professor Robert B. Hayes, PhD, CHP, PE, Nuclear Engineering Department, North Carolina State University

            
               * * *

            

            Energy is Life is a powerful reminder that the stories we tell shape the world we build. I was deeply struck by Zion’s insistence that progress cannot come from narratives rooted in fear or deprivation, but from those that champion abundance, agency, and equity. Her advocacy for communities across India, Africa and other emerging regions gives voice to those whose lives are too often defined by other people’s ideas. This is the kind of reframing our world urgently needs.

            Natasha Mudhar, global impact leader who launched India’s SDGs, Founder of The World We Want Studios

            
               * * *

            

            ivEnergy is Life is not only a clear, well-grounded account of what we actually know about the energy transition and nuclear power – it’s also a story of a climate movement learning to think with greater maturity, shaped by experience rather than ideology, told by one of its own. This is a book we urgently need today: comprehensive, rational, and free of dogma – yet also brave, candid, and deeply personal.

            Jakub Wiech, Polish energy analyst and journalist

            
               * * *

            

            Zion Lights’ book about energy describes how she has completely changed her views on nuclear and the environment. Her Pauline conversion from leading critic to vocal protagonist provides remarkably interesting and reassuring reading for anyone worried about the sources of energy we need.

            Professor Wade Allison, Emeritus Professor of Physics and Fellow of Keble College, University of Oxford, UK

            
               * * *

            

            The insights in this book into the pace and scale of the transformation needed are really thought provoking and the writing shows a great depth of analysis and a personal journey which are unique. This deeply heartfelt book is essential reading for anyone interested in, let alone creating, 21st century energy policy.

            Tim Stone CBE, former Chair of the Nuclear Industry Association

            
               * * *

            

            Perhaps the time has come for the green movement to re-evaluate its position on civilian nuclear power. In this book, Zion Lights with her impressive environmental track record and lucid science communication shows why.

            Professor Alastair McIntosh, author of Riders on the Storm: the Climate Crisis and the Survival of Being

            
               * * *

            

            Charming and engaging… A philosophical case for pronuclear environmentalism.

            Joshua S. Goldstein, co-writer with Oliver Stone of the documentary Nuclear Now

            
               * * *
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            Introduction

            ENERGY IS LIFE AND WHY ENVIRONMENTALISM WENT NUCLEAR

         

         What does a saucepan have to do with a nuclear power plant? Let me tell you a story.

         Childhood is a strange and wonderful thing, and the memories it leaves behind are just as curious – sometimes vivid, other times elusive. I recall our family holidays to the Welsh coast, not for the scenery or the games on the beach, but for the taste of ham sandwiches that were gritty with sand. They tasted horrible, but we were too busy having fun on the beach to care. My parents somehow stayed cheerful through those caravan trips, even when the weather was grey, wet and windy. Inevitably, sand found its way into everything – shoes, socks, bags and coat pockets – turning up for weeks after we got back to the city. While I know I had enjoyed these holidays, most of the other happy moments from those trips have slipped quietly out of reach, and all that remains is the taste of the sandy sandwich.

         Some memories linger because, as children, we can’t quite make sense of them. They sit in a dusty corner of the mind, waiting until we’re older so we can attempt to finally dust them off, unravel them, and see where they belong. This is one of those memories. My parents were factory workers for their entire adult lives until they retired. My father stayed loyal to the same company for decades, until it went out of business, and my mother moved between factories over the years. All of her jobs demanded hard, physical work, including operating machines, packing and lifting heavy boxes, and she went from sewing garments in one place to making pots and pans in another, always standing on her feet for several hours a day, with few breaks. 8

         At ten years old, wrapped up in my own small dramas and concerns, I didn’t pay much attention to what my parents did for work. But I do have a vivid memory of my mother bringing home a stainless steel saucepan, and our family gathering around it as if it was a rare and precious jewel. I remember clearly the smell of the freshly unwrapped pan, mum lifting it carefully from its nest of paper in a large box for all to admire in our small kitchen. I didn’t know quite what I felt at the time – only that we were looking at more than just a saucepan. The awe I saw in my parents’ faces was contagious, the wonder palpable. Still, I sensed I didn’t fully understand the importance of the moment or the pan, so I tucked the memory away, returning to it over the years; a puzzle I couldn’t yet solve.

         That saucepan represented a lot. On the surface, my parents had arrived in Britain with few possessions. They had worked hard to be able to own such a high quality saucepan, and this was a pan that my mother had helped to make with her own hands. Also, by doing so she was able to help feed her family. I understood that she was proud, and also that these pans were expensive. We could only afford one because she was given an employee discount since she’d been working in this factory for so long. But I still felt that I was missing the real meaning of unpacking the saucepan, and the memory sat in a corner of my mind. I revisited it as an adult many times, trying to make sense of the love of an item while being surrounded by environmentalists who believed and regularly told me that consumerism and materialism were ugly, deadly and unnecessary. How did these pieces of the puzzle fit together? And why did they matter?

         Many years later, understanding dawned on me as if it had always been there, like a door quietly swinging open to a room I’d been standing outside all my life that had never truly been locked. My parents were not overcome by unwrapping a steel 9saucepan at home because it represented capitalism, or because they were materialistic people. They were emotional because this saucepan represented agency. First, the obvious – that my mother could afford such an expensive item, which, for a child who grew up in rural poverty with few possessions, had previously seemed impossible. Next, she could finally afford something that she wanted; an item she’d no doubt made for thousands of other people at work, but had, until now, been out of her grasp. I’m sure we can all relate to this to some degree – think about the first time you were able to afford something that you wanted for many years; something that became a precious possession that meant more than the currency you spent on it. But still, there’s more – the saucepan also meant liberation. For both of my parents, but especially my mother, it meant that they had independence. The fact that she had earned this item, and she would feed her family through cooking with it for many years, was unthinkable for a woman back home, in a culture that stifles woman – and she was the first of a large family to taste these freedoms. The men in her family back home in rural India were rice farmers and had been for generations. The women did chores, got married, bore children and raised children. But now, my mother had a job, a living wage and job security. And, finally, she had freedom, because this pan meant that she had been freed her from the shackles of cooking over a crude stove fed by wood and charcoal for the rest of her life, which is how she had been taught to cook as a child in India.

         If you have a saucepan, that means you have a stove with a hob that produces low fumes. Either it provides fire using gas, or, even better, it’s electric and therefore fume-free. Either way, you no longer have to slave over a smoky fire with a scarf wrapped around your mouth to cook dinner. Often cooking chapattis with your bare hands directly in the fire (I tried to learn this once and do not recommend it) in relentless heat. It might not seem like a 10lot to us, because we are energy-rich, with cleaner and safer ways of cooking that don’t harm our lungs and sting our eyes. But look through the eyes of my mother for a moment, and perhaps you can see a different picture.

         In Indian culture, tea is typically made in a saucepan, and to this day my parents still make chai this way. They do own an electric kettle, but making tea in a saucepan is ritualistic and comforting – the slow process of measuring out spices, adding one ingredient at a time, watching the water come to a boil, then bringing it to a simmer, sieving the piping hot liquid into mugs. This was done three times a day as a way to break up the day, to pause and breathe. That said, I do think chai made this way tastes better than when made with an electric kettle, as the cloves and cardamom release more flavour on the hob – but I digress. Imagine your life without an electric kettle, and that is life for millions of people who do not own a saucepan. Or, they do own a saucepan, but it’s low quality. The saucepan my mother brought home that day was considered to be high quality, but also it was a much more versatile tool than a kettle. While an electric kettle requires electricity, a saucepan will work with any fire or stove. For my parents, this saucepan represented the ability to make tea, cook a meal and boil water for a bath (something we did whenever our old boiler stopped working) – all things that point to freedom.

         So what does a saucepan have to do with a nuclear power plant? It’s entire function depends on the existence of energy. Neither a kettle nor a saucepan is truly functional without an energy source – whether it’s a plug in the wall or the heat of a simple flame. Today, my parents own a significant collection of pans, which all serve different purposes in the kitchen. For them, the world changed not just when they left their home country to start a new life, but when they were able to buy a gas cooker and collect enough pans that 11they could cook on every section of the hob. That is why the first high quality saucepan my mother brought home from work was treated like a gift from the gods.

         When I finally understood what the memory meant, and how that saucepan meant freedom, I coined a phrase to represent it: ‘energy is life’. We forget this, because we are accustomed to having access to reliable electricity, with no real limit to how many appliances we plug in at home. But we also know it to be true – since I started talking about energy this way in 2020, many key figures have repeated this phrase, including the US Secretary of Energy Chris Wright1, and a tech billionaire2. We tend to list our basic needs as food, water and shelter, while taking energy – which is involved in all of these needs – for granted. Our basic needs are far harder to obtain and to keep without energy.

         We are energy-rich people – among the richest people on the planet. Because of this, we take energy for granted. Most of us never wonder if the lights will turn on when we flick a switch, or worry that we’ll freeze in winter. We are fortunate that we don’t have to fear energy poverty or endure the struggles that, for centuries, women in particular have faced to provide food, shelter and water without safe, reliable and abundant power. Our lives are built on, and intertwined with, energy, whether we realise it or not.

         My mother is just one woman, but she represents millions of women who have been freed from the grip of energy poverty. For them, this freedom is not something they see only in their pay cheque or commute to work, but in the concrete, visible product of their toils: a tool made using energy, and which only works with energy. An item that means they have escaped energy poverty, and have even, in some cases, become energy-rich.

         As a child I attended gurdwara (temple) many times with my parents, where I was offered sweet treats of gelabi and gulaab jaman and ran around barefoot with other children while the 12elders prayed. But the first time I saw true prayer was not in the gurdwara. It was when my parents unpacked and showed us that saucepan. The reverence displayed in the careful way she handled it and passed it around. The feel of the cold grey metal in my hands, the pride in her eyes, the unspoken feelings. Then later, the pride of place that saucepan was given in the kitchen, which would, over time, become populated with many other saucepans. We didn’t have a mandir at home, but the saucepans in our kitchen were, in a way, my mother’s shrine.

         When I left home, mum gave me a huge saucepan. It’s so big that it takes up three hobs on the stove, and I originally used it for jam making, but as life became busy and I had children of my own, it became neglected and eventually took up residence at the back of a cupboard in the kitchen. My oldest daughter, who wants to be a chef, was looking through the kitchen cupboards one day when she came across the giant saucepan. Her immediate questions were: what do we need this for, and why are you keeping it when you never use it? Let me tell you a story, I said, about your nanni who made this pan with her own hands, and which was the greatest gift she could give her youngest daughter. A gift greater than gold.

         As I told her the story, I could see that at ten years old she couldn’t quite grasp what I was saying. I watched with understanding as she listened to this strange story about an old piece of cookware, took it in, and quietly filed it away in some dusty corner of her mind. One day, my daughter, you will understand why I have, in my small house, held onto this big old saucepan which I rarely use, even though it claims an entire cupboard. I hope one day she will one day take out of her own kitchen cupboard, dust off, and understand what mum was trying to tell her that day. Perhaps, one day, she’ll even make jam with it.

         
            [image: ]

         

         13I hope this story goes some way to demonstrate that this book isn’t just about environmentalism or nuclear energy. It’s about life itself, and the foundation upon which all of our stories are built. From the moment early humans first harnessed fire to cook meat, stay warm, fend off predators, and perhaps even spark the development of language, energy has shaped our evolution. It has powered every leap forward, from the growth of our brains to the rise of civilisation. Fire not only strengthened us by preserving our food – it shaped us as storytellers, drawing us together beneath the stars to share our earliest myths.

         Those myths have passed through generations, contributing to a collective experience that shapes our understanding of the physical world. Cultural stories contain certainties, deceptions, half-truths, pseudo-truths, metaphors and pure fiction, but they influence social opinions, particularly in the field of scientific and technological innovation.

         I will get to the myths and the pseudo-claims, but the question I want to ask with this book is: what could we achieve with true energy abundance and sharper understanding of the choices we are making? Energy is the engine of human progress – it lies at the heart of our past, powers our present, and will determine our future. Our decisions demand clarity and wisdom, thought and foresight.

         Because what we choose to do next with energy will shape the fate of humanity.
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            Prologue

         

         In a different timeline, I’m crouched in the mud over a crude wood-burning stove, cooking roti for dinner. My hands are thick with callouses from years of tending flames and kneading dough, but I’m used to that, and besides, all the women here have them. Maybe I have children in this life, though not with the support I had for the two I delivered in England, both with medical help I wouldn’t have access to here. More likely, I’d have had and lost many children in this timeline, but accepted the losses and kept going, because what other choice is there? Contraception is a luxury we don’t have access to, and anyway, children bring us joy, and many hands make light work. Such is life in the village.

         There is no electricity here.

         Stay with me in this other timeline for a moment. Had I been born here, in rural India, life would look something like this: the heat is beating down relentlessly on my skin as I swat flies from my face and my food. They don’t bother me, but the mosquitoes are annoying; they bite without mercy and ease off only at nightfall.

         In the distance, a pack of dogs begins to howl. They’re far away enough not to be of much concern, but some of the village women call their children back from the dirt road anyway. They remember that time Sunny was bitten by a wild dog and developed a fever and a headache that wouldn’t go away. When he started vomiting, we knew it was his time. The nearest hospital is four hours away and, without transport, what chance did he have? And even if we made it there, how would we pay for his treatment? Hospitals here demand payment upfront. People often pass away on their doorsteps.

         There is no doctor in the village.

         Even as his father raced to the next village to find the closest 15thing we have to a doctor, we knew it was too late for Sunny. We prayed to the gods as we watched him die.

         In this different timeline I do not know how to read or write. I bear children, and I lose children. I have many siblings, and have lost many of them as well. I suffer immense loss, but I know no different – such is life in the village. We call it kismat – fate. Preordained. God’s will. We have to rationalise it that way, because we have little control over what happens to us or our kin.

         In forty-degree heat, the men tend the rice paddies. We eat rice every day, sometimes twice a day if the rains have been kind. We trade it for flour, which we use to make roti, another daily staple. There isn’t much protein, just lentils and chickpeas when we can get them. Some Punjabi families own a cow and make all kinds of luxuries from the milk, but not us. Still, we are lucky in our own way: we have shelter and have basic tools for farming. Not everyone can say that. A short walk outside the village is a stark reminder; where homeless children sit in the dirt begging for coins, and disabled children get by on makeshift crutches, or, as I’ve seen more than once, use crude wooden skateboard-like contraptions as legs. Wherever you look, you see what people don’t have rather than what they do have, and although the former outweighs the latter, you learn to focus on the latter.

         There is no other choice in the village.

         Our lives depend on the rains. But they are less predictable now, and don’t come as often. A world of extremes that grows more extreme. I don’t know why that is, or why it is so unbearably hot now on summer days. Maa says it never used to get this hot; but no one here keeps records, so perhaps that’s just nostalgia speaking. When the rains fail, we have to eat less. That’s hard, because daily chores are already tiring and I am always hungry. I worry more for my hungry children, though. I don’t want them to grow up stunted like their cousins. During bad spells, you can 16see it in their bones, in how slowly they learn, in how often they fall sick. It’s not their fault their bodies don’t have enough fuel to grow or fight. What did we do to deserve this? We believe that Waheguru must be punishing us for something we did in a past life. I try not to blame myself for that, because it’s not in my control.

         When I look at my children, I try not to count ribs that I shouldn’t be able to see. I break roti into smaller pieces so it stretches further; add extra water to the dal so it seems like more. Sometimes I tell them I’ve already eaten so they don’t feel guilty about my hunger. I don’t know if they believe me.

         There is no supermarket in the village.

         Hunger becomes normal after a while, but it still leaves a mark. I worry that years from now, even if things get better, they’ll still carry this emptiness inside them – physically, emotionally. I want more for them than just surviving. I pray to the almighty Waheguru to keep them safe.

         In this timeline, I am crouching and coughing over the small outdoor charcoal stove on which we cook all our meals. I do this several times a day, to make tea as well as food. I wrap my chunni tighter around my mouth to reduce how much smoke I inhale, but still my throat burns and my eyes sting. In an hour, I’ll be finished with preparing the food, and then we can eat. After that, I’ll clean up the ash and gather wood to burn on the stove tomorrow. The clay pot I cook in is starting to crack and may need replacing soon, so I’ll have to improvise with some old tin cans I’ve been saving from when we had visitors years ago. Family from abroad who ate baked beans with roti.

         Everything is hot – my skin, my black head of hair that absorbs the heat. I pull my chunni up over it, and pretend that it is helping. Again, we are lucky to have this stove, and the pot, and a tawa, and not have to cook on an open fire like some of our cousins do. Cooking over a large fire in this heat is unbearable, 17but I bear it, because there is no other choice.

         Heat is an all-consuming sensation: devouring my bare feet as they grasp the hard, dry mud, emanating from the stove in waves that distort the world behind it, licking my hands as I tend to the fire. In the real timeline, I would be outspoken about my suffering, and I would find a way to improve it. But here, I know no different, and I cannot change it, so I will not complain.

         There are no microwaves in the village.

         I wonder how Cousin Amit copes with this heat. He is confined to a wheelchair, although it’s not really a wheelchair, because we are not in the real timeline. Bear with me. Amit is tied to a plastic chair with rope because he is disabled and can’t sit unaided. We’ve done our best to reinforce the backrest and attach sticks to the legs so the chair can support his weight.

         Amit was not born disabled. He suffered epileptic fits at birth, and a kindly doctor from a neighbouring village advised his parents that baby Amit needed urgent medical attention to stop the fits and prevent brain damage. It was not an uncommon problem, but he knew (as I did) that accessing the medication needed to stop the fits was also uncommon.

         They tried to get hold of it for him. But it meant making a four-hour trek to the hospital, borrowing a motorbike, paying for petrol, and then paying upfront for medication that no one had spare money for, and having to do this regularly, because medicine can’t just sit around in forty-degree heat.

         There is no refrigeration in the village.

         There is no overnight delivery in the village.

         There are no wheelchairs in the village.

         So Amit sits. Day and night, he sits. In his wheelchair-that-is-not-a-wheelchair, he stares straight ahead until someone moves the chair so he can stay in the shade or face a different direction. He drools, so we wipe his mouth for him, and we try to keep 18him hydrated. Sometimes he makes noises – sometimes cries out – which means he needs something, like help going to the bathroom, or water, but it’s hard to always understand what he wants. Several times a day his maa and sisters lift and carry him, feed him, clean and wipe him.

         I wonder if, in another timeline, I might have been Amit.

         They care for him without complaint, but socially he is seen as a burden. Not just physically, but in the eyes of the villagers who believe that such a poor fate can only have come to pass as the result of his family’s past wrongdoings. We call this karma. It’s rarely spoken aloud in the village, but it hangs heavy in the air, felt in the mean glances of hungry neighbours when food is scarce, and Amit, spoon-fed, has rice smeared down his front. Disability is seen as a luxury here; a mouth to feed that doesn’t contribute. Most families hide it as best they can, but Amit likes to be around people, and it wouldn’t be fair to confine him to one room (we have one room; a simple shelter in which the whole family sleeps at night), so we bring him outdoors to sit while we do our chores.

         If life is so cruel here, why am I imagining being born into this other timeline? It would be easier not to think of it at all, and I know you have never heard the story of this village before, because we are the people without a voice. But we also have a story that needs to be told.

         My village isn’t marked on any map; there is no GPS here. The signs are crudely painted on walls of crumbling buildings, written in the local dialect by those few who have come and gone who could write. Google Translate cannot help you here, or find your way to navigate these villages – which are homes to millions of people – you would need a local guide and some form of pidgin. But it doesn’t matter that you can’t find us because travellers do not visit, and people do not leave except by way of Waheguru. 19

         We have our own stories, but you never hear them, because we have no way to communicate with the world beyond the village, and anyway, who wants to hear from the poorest people in the world? Poverty makes you sad and you’d rather look away from it. Besides, there is no easy way to help us. We cannot read or write, and we do not appear in documentaries. We appear in statistics: poverty rates, infant and maternal mortality rates, and other numbers you read in your newspapers over your morning cup of tea, which you brewed using an electric kettle.

         To you, we are just numbers.

         And there are millions of us.

         And you blame us for that, too.

         Thankfully, that is not my timeline. I did not grow up in the rural Punjab, because my parents were given the option to leave India, and they took it. They were given the rarest thing of all in that part of the world: a choice. They left behind everything they knew – family, culture, food, language. My grandfather fought for the British Army in World War Two and was held as a Prisoner of War in Japan. He later escaped – one of only a few thousand to do so – but I know little about this time as my dad doesn’t like to talk about him. I have tried to elicit answers, but whenever I try, his eyes cloud over and he goes quiet from the painful memories. Granddad likely suffered from undiagnosed and untreated PTSD and was prone to fits of mania and violence. As recompense, and because Britain at the time needed workers, he was offered relocation, and when he arrived in England with his children he became a foundry worker. While the years of toil never ended for him, he never complained once he was here. Life was hard in the village. This is something my parents have also never forgotten.

         Britain in the 1960s was full of opportunities for people who wanted to do manual labour, and my grandfather settled in Birmingham during a mini industrial boom when many factories 20needed many hands. Mum is vague on the exact date she arrived, but Dad tells me he arrived in England in 1963, at the age of twelve. They came by sea and changed boats many times, as (he says) there was no direct way to travel by plane then, or perhaps there was but it wasn’t financially an option. They initially lived in Handsworth, Birmingham, in the middle of the country. As a child, my father did something generations of his people never had the chance to do: he went to school and learned to read and write. He was exceptionally bright, and as a child I remember watching him read his treasured medical encyclopaedia set, and how he would often diagnose us before a real doctor could. It was his dream to become a doctor, but he had no money for further education, and anyway, he came from a people that did not have the luxury of dreaming. As soon as he left school he went to work in factories, packing and lifting boxes and running machinery until the day he retired. He was never once late for work, and never took a sick day in over forty years at the same company. He didn’t want to stop working, but when the factories shut down as industry moved abroad, he had no other choice. But, as we know from the alternate timeline, choice is relative.

         So this is where the real story begins. Not on the hot mud floor of a nameless village in the Punjab, but in the heart of an industrialised nation. The first of my generation to escape manual labour, to have a dream, to attend university, and to have a voice; that’s me, in the real timeline. And I’m using it to tell these untold stories.
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            CHAPTER ONE

            A Rude Awakening

            
               ‘Nothing is so painful to the human mind as a great and sudden change.’

               Mary Shelley, Frankenstein

                

               ‘Change is the essential process of all existence.’

               Frank Herbert, Dune

            

         

         I was under bright studio lights and close to a million people were watching. It was like a classic anxiety dream, except, in this case, there was no chance of waking up.

         Across from me in the BBC studio was the formidable Andrew Neil. The Scottish journalist and broadcaster was seated behind a plexiglass desk emblazoned with his name and initials. There were not many staff members around, although journalist Laura Kuenssberg nodded a curt hello as she walked past. The make-up woman asked me if I was nervous. ‘He’s friendlier than he seems,’ she told me reassuringly.

         Only four hours earlier, I had stood on a makeshift stage in Trafalgar Square, speaking about the imminent danger of the climate crisis, while around me police officers dismantled the tents of fellow protesters, dragging them away even as people and their belongings remained inside. In my role as a spokesperson for the global environmentalist organisation Extinction Rebellion (XR), the BBC had booked me to speak about the day’s protest. I had XR’s support. Before I left Trafalgar Square, one of the founders of the campaign group told me to close my eyes and stand against a tree as she performed a pagan ritual for luck.

         A familiar face to UK viewers, from his appearances on news 22shows for more than three decades, Neil had his own prime-time talk programme. He was widely admired for his no-nonsense way of getting to the essence of an issue, a style of interrogation he cultivated during a career at The Economist, The Sunday Times and other publications, in addition to scores of broadcasts. Though he is a known political conservative, Neil does not play favourites when putting his interviewees on the grill. A few months earlier a devastating exchange with the American right-wing political pundit, Ben Shapiro, went viral after Shapiro lost his temper under Neil’s withering questions.

         I had been briefed by the media team at XR that Neil was a climate change sceptic, so in my role as XR spokesperson I knew I was walking into the lion’s den. I was a bit nervous after agreeing to appear on The Andrew Neil Show, but in the familiar phrase voiced by many a seasoned veteran, this wasn’t my first rodeo.

         I felt that this interview promised a valuable opportunity to talk about climate science and explain our protest to a large national viewership. The show’s announcement on social media in the hours before the broadcast had caused me to do a double take: I was tagged as the guest to follow former prime minister, Tony Blair.

         That afternoon, while walking across London towards the BBC studio, my phone pinged with messages from people wishing me luck and telling me which talking points to push. They sent facts and figures, but I already had them memorised. A text message from a BBC Asian Network journalist, who had previously worked with Andrew Neil, advised me to speak up. ‘He appreciates people who stand up for themselves,’ she advised me.

         After walking past pro- and anti-Brexit demonstrations outside Westminster, the empty BBC café served as a quiet place where I could collect my thoughts and let the London street noise subside. I lay on the sofa and began concentrating on the task at 23hand. I was here to communicate the dangers of climate change and call for effective climate action. I gave my notes a quick glance and double-checked the facts I might need to quote at a moment’s notice. I felt confident and prepared.

         I was wearing a necklace I had made when using polymer clay with my daughters. It was bright green – one of the XR branding colours – and it was shaped into a crude hourglass – our emblem. XR’s message to the world was: ‘We are running out of time.’ My message to myself was: ‘You are doing this for your children, and for future generations, so you’d better get it right.’ But mostly, I wanted my daughters to see something they had made on television.

         The studio set was the least friendly I had ever encountered. This was no casual chat show set with sofas and end tables. I sat on a small stool under a spotlight some distance away from Andrew Neil, who was wearing an earpiece and installed behind his TV studio power desk. In front of him was a sheet of paper with questions and notes on it.

         After a brief introduction Neil checked his notes and began the conversation with, ‘Some of your activists claim on TV that billions of people are going to die in quite short order.’

         My heart sank. I had been briefed by the XR team on what the interview was expected to cover. Among other topics, I was prepared to discuss our latest attempt to raise awareness by blockading key roads around Westminster, the intricacies of climate science, and the idea of individual versus collective action. Clearly, Neil had a different approach in mind.

         ‘One of your founders,’ he said, referring to his notes, ‘said in April, “Our children are going to die in the next ten or twenty years”.’

         Whether by pure luck or the result of excellent research, The Andrew Neil Show staff knocked me off guard with their opening question. It was one I knew I could not defend. 24

         I hedged. I explained that climate change would lead to massive population shifts, and tried to avoid addressing specifics of the forecast.

         Then came the logical follow-ups: ‘What’s the scientific basis for these claims?’ and, ‘Aren’t you scaring people with this rhetoric?’

         While over a million viewers watched my visible discomfort during the broadcast, part of my mind was telling me that all my years of work were spiralling down the drain in a few short minutes – the Masters in Science Communication that I had studied part time while working and raising two children alone; the years of writing articles and public speaking, debunking myths and combating pseudoscience… it all crumbled before me.

         Rob Burley, one of the producers of the show, later wrote in his book that this was his ‘favourite interview’. But, at the time, I felt as though I was watching my career go down the drain, and I questioned everything I had done in the environmental movement up to this point. I felt overcome with a feeling of failure.

         For a long time I had sensed climate change to be the biggest existential threat of our time. The science left no doubt in my mind, and I had dedicated years of my life trying to effect change before it was too late, but I could not defend the forecast of billions of deaths in the next two decades. This was a story made up by another XR spokesperson and defended by many XR members. I knew it was wrong and unhelpful, and I could not bring myself to defend it.

         Viewers were unaware, as they watched me freeze like a rabbit in the headlights, that I had already taken umbrage with this figure of six billion deaths when it was first stated publicly by one of the co-founders of XR some months earlier. The co-founder had assured us not to worry about it, as he had made a ‘reliable back-of-the-envelope calculation’ regarding the number 25of deaths. I had pushed back, arguing that it was unacceptable to make up numbers while also expecting people to believe the science. The debate had raged for weeks, and my side ultimately lost; the XR spokesperson refused to retract the figure, and XR’s Media and Messaging team backed him up. The smallest concession I had obtained was that, given the negative press following this statement, similar comments should not be made by spokespeople in future. I was also told never to comment on the statement publicly.

         So that put me in a difficult position.

         Of course, none of that was public knowledge. As I sat there under the spotlight, questioning how I had ended up in this position, I knew that I was meant to avoid the subject, I personally felt that I could not defend the figure, and also knew that thousands of my peers were watching this broadcast live in their homes and at the XR office, and they were not cheering me on.

         Sitting in that BBC studio, it became blatantly obvious to me that what I had feared earlier – using misleading facts in an attempt to sway public opinion – is ultimately counter-productive. All too often, it leads to disillusionment, cynicism, distrust and apathy. Influencing public attitudes to effect change relies on the presentation of clear, verifiable facts, and doing so additionally requires dealing with the messy realities and ambiguities that sometimes surround these facts.

         In the case of the environmental movement and climate change, it means confronting an emotionally fraught alternative that no one wants to discuss.

         
            [image: ]

         

         The fallout from the interview was immediate. When a clip appeared on Twitter the next day, it rapidly amassed two million views. People took to commenting that I exemplified everything 26that was wrong with the climate movement. I was called clueless and stupid. The tabloid press hated me for my inability to retract a statement I had not personally made or stood by; members of XR were angry with me for refusing to stand by the statement or successfully change the subject to something else; and everyone seemed annoyed with me for wearing a neon green necklace of the hourglass symbol with such confidence.

         The interview was all over the news, and the takeaway left my credibility in tatters. I switched off my phone and ignored social media for a while, but this didn’t stop XR supporters and members from contacting me to tell me how poorly I had performed in the interview. They told me I should have defended the figure; I should have pivoted to talk about citizens’ assemblies; I should have been better prepared.

         As the number of news articles calling me clueless ramped up, and were used to deny all climate science, I realised I had to go public about why I had not defended the figure. Andrew Neil’s point about the alarmist rhetoric around ‘billions of deaths’ brought to the surface an argument about public messaging that had raged within XR for weeks. Back when the statement predicting billions of children’s deaths was uttered on television, several other scientists and I had argued heavily for retracting it. But our entreaties were not heeded, and this was a direct consequence of that. To me, this seemed like a deep failing, not just of XR, but of the environmental movement in general.

         Ultimately, I felt let down, and I had realised in that BBC studio that I could not tell this movement’s story any more. Andrew Neil’s probing questions requesting solutions for cutting zero-carbon emissions before the end of the decade had also put me in a bind. As a spokesperson for XR, I was unable to offer him solutions and, exasperated in the moment, I had told him so on live television. 27

         Officially, XR’s position is a demand to Go Beyond Politics; a call for a new political system to deal with climate change. By linking climate change to radical political reform, XR had persuaded much of the climate activist movement, including Greta Thunberg, that this was a realistic path forward. Personally, I regarded such a dramatic political transformation as unrealistic, and disproportionately time-consuming when the need to tackle climate change was already so pressing, and I had questioned it openly within XR many times. Needless to say, I had not changed many minds there.

         Neil could tell that something was amiss, and he continued to press me on topics I could not answer. Whoever was guiding him in his earpiece knew what they were doing. He asked about gas use: ‘How much would we need to give up?’ ‘How are we meant to live without it?’

         Of course, the answer XR would have given, though not an official policy, would have been to build more renewables, to reduce energy usage, and to remove fossil fuels at any cost. But this position did not reflect the scientific consensus, and I knew it. I might have looked calm in my chair, but an inner battle was raging. I wanted to express what I had come to realise: that the scientific consensus is that we should build nuclear power plants as well as renewables in order to decarbonise. This is what the Intergovernmental Panel on Climate Change (IPCC) has demonstrated; all of the decarbonisation pathways by Working Group III, in the landmark 1.5 Warming Report, require significant development of nuclear energy. Yet this was something that most of my colleagues in the fight against climate change had long regarded as heretical. I was in a no-win situation, and I knew it.

         Since 2015, when I authored a book on solutions for addressing climate change, my thinking has evolved. Sitting under the lights representing the world’s most prominent non-violent climate 28change activist organisation at the time, I was constrained from expressing what I had become convinced was the realistic answer to Neil’s question about gas.

         I knew I could not mention nuclear energy in a positive way in my role as a spokesperson for XR. Firstly, I felt a duty to speak only as a representative of the group, since that was what I had agreed to do in this interview. But secondly, four years earlier I had included a chapter endorsing childhood vaccination in The Ultimate Guide to Green Parenting. As a result I received hate mail from the anti-vaccination movement and was repeatedly removed from the roster of speakers at green parenting forums. I had been here before; swum against the tide, angered my community, and lost friends in the process. So, in the moment, I decided to stay quiet.

         Were I to even raise the possibility of nuclear energy as a solution to climate change, I knew there would be a massive backlash. Sadly, back in 2019, it wasn’t even a subject for discussion. I had protested against nuclear energy for years in my early twenties. There had always been a pervasive anti-nuclear sentiment within the environmental movement. Sentiment is easily absorbed in solidarity with like-minded people sharing a common goal – you simply accept it to be true. As part of the group you are not encouraged to question the dominant ideology on an issue, nor research and present your own ideas. So, for many years, I didn’t, and I would have reacted negatively if someone had tried to change my mind. The irony, in hindsight, is that even as I was arguing with anti-vaxxers, explaining how they had the science wrong, I myself had the science wrong on nuclear energy.

         How had this happened? Good stories enter the realm of myth among people sharing their sentiment, but only when we step outside the group, can individual perspective and fresh truth enter our minds and establish a foothold. Stepping out is an 29immense risk to all that you hold dear, and it is often easier to stay quiet than to ruffle feathers. But since, in the present situation, feathers had already been irrevocably ruffled, I realised it was time to step up.
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         I had already been in favour of nuclear energy for many years before becoming involved with XR, but I had never spoken about it publicly. For most of my life, the environmental community had told me one story – that nuclear energy was bad – but in recent years, science had told me a different story, which hinged on the uncomfortable fact that I had been lied to. That is a difficult thing to accept, and it hit my identity hard whenever I thought about it.

         Since I had believed the stories told by my community about nuclear energy, throughout my twenties I was actively anti-nuclear, and the process of changing my mind was not an overnight venture. For many years I was a member of the UK Green Party, and had even been asked to run as a councillor by my local group. Like the traditional Greens, I believed that nuclear energy was bad, while solar and wind power were the sole solutions to combatting climate change. I had championed the idea of transitioning the electricity grid to 100% renewables. But as I spoke to climate scientists about the solutions, read their reports, and studied for an MSc that further increased my ability to decipher and question, I came to accept that we also need a back-up energy source to supplement renewable energy on those days when the sun and wind are lacking. The need for back-up energy was never questioned by my peers, as the Green movement held to the idea that infinite battery storage would one day solve the problem and was ‘just around the corner’. It was a phrase I heard them use often and had used myself when lobbying my university to switch to a renewable energy provider, which was a campaign I helped to win. 30

         At the time, for anyone who was ideologically eco-conscious, nuclear energy and fossil fuels were already off the table. The dominant belief was that using energy had caused climate change, therefore energy usage was bad and we had to wean ourselves off it, meaning that building more plentiful sources of energy generation was a bad idea. Wind and solar power fit in nicely with this ideology, as their intermittent nature meant that we would never have an abundance of energy from them. While these are not opinions that most people associate with green campaigners, they absolutely underpin the causes they choose to fight. And, beneath all that, lay a subtle but foundational ideology that I didn’t understand for a long time – the notion that people are bad, because humans cause pollution and harm the environment, so we don’t deserve to have access to abundant energy.

         Since I was oblivious to the deeper ideology, I hoped that we were right about battery storage, as I did not believe that energy scarcity would solve the world’s problems. Instead, decades later, and following significant financial investment in the technology, battery storage has not advanced enough to reliably support civilisation. It turns out that the technology we were awaiting for decades was not ‘just around the corner’.

         Current battery technologies, such as lithium-ion, face limitations in energy density, cost and scalability, leaving it a challenge to store enough electricity for periods when the sun isn’t shining or the wind isn’t blowing. That’s where back-up or baseload power comes in, and historically it is always provided by either fossil fuels or nuclear energy. It sounds very simple when put this way, but for me accepting this new story completely rocked my world.

         It’s always difficult to stop believing in stories that you grew up with, especially when all your friends still put their faith in them. It’s like learning that the Tooth Fairy isn’t real, or Santa 31was a lie; there is a deeply felt sense of loss and magic, and perhaps even a sense of betrayal. It is far easier to cling to the old story. I was well past this stage by the time I did the Andrew Neil interview, but it still made me uncomfortable to think about it. The idea of admitting on live television, to millions of viewers, that all my friends still believed in Santa and the Tooth Fairy, felt like a step too far.
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