



[image: Climate Capitalism by Akshat Rathi]











Akshat Rathi is an award-winning senior reporter for Bloomberg News. He is the host of Zero, a climate podcast for Bloomberg Green. He has a PhD in organic chemistry from the University of Oxford, and a BTech in chemical engineering from the Institute of Chemical Technology in Mumbai. He has worked for Quartz and The Economist. His work has been cited in major global publications including New York Times, Washington Post, Financial Times, Wall Street Journal, and Guardian. He lives with his wife in London.










Also by Akshat Rathi


 


United We Are Unstoppable:


60 Inspiring Young People Saving Our World (Editor)










Climate Capitalism


 


 


Winning the Global Race to Zero Emissions


 


 


Akshat Rathi


 


 


 


 


 


 


 


[image: JM_logo]


 


www.johnmurraypress.co.uk










About the cover


 


The long number indicates the amount of carbon dioxide in the atmosphere in October 2023, about 417 parts per million. That’s 50% higher than pre-industrial levels. The expiry date 12/50 denotes the deadline of 2050 by which the world should get to net zero carbon dioxide emissions to meet global climate goals.


 


First published in Great Britain in 2023 by John Murray (Publishers)


 


Copyright © Akshat Rathi 2023


 


The right of Akshat Rathi to be identified as the Author of the Work has been asserted by him in accordance with the Copyright, Designs and Patents Act 1988.


 


Cover images © Shutterstock.com


 


All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means without the prior written permission of the publisher, nor be otherwise circulated in any form of binding or cover other than that in which it is published and without a similar condition being imposed on the subsequent purchaser.


 


A CIP catalogue record for this title is available from the British Library


 


ebook ISBN 978 1 529 32996 4 


 


Carmelite House


50 Victoria Embankment


London EC4Y 0DZ


 


www.johnmurraypress.co.uk  


 


John Murray Press, part of Hodder & Stoughton Limited


An Hachette UK company










Look out for linked text (which is in blue) throughout the ebook that you can select to help you navigate between notes and main text.










For Deeksha, my best friend










Chapter 1


The Framework


It’s now cheaper to save the world than destroy it.FN1


The first time that became clear to me was in 2016. Donald Trump was campaigning to be the US president and, though he didn’t really care about fighting climate change, he was making pronouncements about ‘clean coal’ technology. I was a science journalist at the time, writing about everything from the birth of stars to the manipulation of atoms. My editor asked me to find out if clean coal was something worth writing about.


What I learned was that Trump mistakenly thought the term referred to coal that could be somehow cleaned after it was mined. Instead, there was a technology called carbon capture and storage, which could trap and bury the CO2 produced when coal is burned. Crucially, I found start-ups with technology to draw down already existing carbon dioxide from the air, which opened the potential to not just slow down climate change but even reverse it. What started out as a single article about a flawed marketing slogan aimed at making a political point turned into a year-long investigation into breakthroughs in a climate technology.1


That series of stories gave me a new perspective on the climate problem. In every sector of the economy – from renewable power to green cement and laboratory-grown meat to electric airplanes – a race was under way to find solutions to cutting global emissions. Politicians, bankers and techies were finding more to agree on with climate activists than they ever had before. Something had shifted and the world hadn’t taken notice just yet. The decades-long case for reducing emissions – because it is squarely in the self-interest of humanity – had finally sunk in, and we had entered a phase of focusing on the solutions.


That conviction is now plain to see. In the last few years the US has passed the world’s largest climate bill, the EU has enshrined in law its Green Deal, and India and China have set net zero goals, alongside all the major economies. These era-defining moves have happened even as the world deals with the economic shocks of a once-in-a-century pandemic and an energy crisis spurred by Russia’s war on Ukraine.


How did it all happen under capitalism? The extractive economic system built over the past few centuries is set up to maximize profits and tends to concentrate wealth in the hands of the rich. Some have argued for a long time that the capitalist pursuit of endless growth at all costs is the main cause pushing the planet to the brink.


There is no denying that unfettered capitalism has contributed to warming the planet. It had become clear decades ago that polluting the commons of our atmosphere would come at a cost. Polluting for free was always going to be a limited privilege. Not pricing in that ‘negative externality’ – as economists put it – has been the greatest market failure of all time.2


But even the most ardent opponent of capitalism, Noam Chomsky, isn’t convinced that it would be possible to replace the system with one that’s better for the environment in the little time available to deploy solutions globally. There is ‘no conceivable possibility’ of overthrowing capitalism and managing ‘the kind of social change that they’re talking about within the time scale that’s necessary to solve’ the problem of climate change, he says.3


If the world’s average temperature rose to 2 °C rather than 1.5 °C above pre-industrial levels then the global economy could be $100 trillion poorer.4 Reaching the more ambitious target would require reaching zero CO2 emissions by 2050. That’s less than three decades to rebuild the energy system that underpins modern civilization, rethink the agricultural system that feeds 8 billion of us, and reinvent the relationship humans have with the planet itself.5


It cannot be addressed by the same form of uncontrolled capitalism that is partially responsible for the excess greenhouse gases stuck in the atmosphere. At the same time, reforming capitalism might be the only practical way to get to zero emissions so quickly. This book shows why it’s possible to harness the forces of capitalism to tackle the climate problem – and how the work has already begun.


 


Let’s start at the beginning, somewhere in Africa 200,000 years ago. From there the newly evolved Homo sapiens slowly spread across the world.6 Ingenuity helped humans develop ways to grow food, control fire, and use new materials, from wood and stone to bronze and iron. We grew in number, from a few thousand in small tribes to a civilization of hundreds of millions by the eighteenth century, with the ability to travel en masse not just over land but also the oceans.


Then we shifted gear. Our ability to harness fossil fuels at scale accelerated progress like nothing before. With access to cheap, abundant and reliable energy, the human population quickly grew tenfold. On a 10,000-year timeline, the population growth curve follows the shape of an ice-hockey stick: a gentle increase followed by an almost vertical rise. Fossil fuels didn’t just give us energy; they opened new worlds. Coal powered both trains and electric turbines, bringing modernity. Oil fuelled cars, airplanes and rockets to further shrink the world. Natural gas made the fertilizer needed to feed billions and turn previously inhospitable places into metropolises.


Much of this progress was unequal until the 1980s, as global inequality increased between countries during the preceding two centuries mainly because of colonialism. I was born in 1987 in Nashik, a small city near Mumbai. Soon after, India and China opened their economies to global trade. Just as capitalism and fossil fuels had done for rich countries, now they powered growth in two of the most populous nations and pulled hundreds of millions out of poverty.


My family experienced social mobility in ways that my ancestors could never have imagined. For most of his life my grandfather, who never studied beyond high school, worked on a factory floor dyeing clothes. My college-educated mother and father launched their own business. As India became richer, incomes grew and opportunities expanded. When my soon-to-be dad flew to Europe on business in 1985, some twenty members of my extended family travelled for six hours to the airport to watch him take off. There’s a photo of him at the airport with a garland around his neck and a sheepish smile on his face. By the 2000s my parents had earned enough to build a home for the family and support my sister and me in getting the best education possible.


All the while another hockey-stick-like phenomenon was playing out in the background: the concentration of carbon dioxide in the atmosphere was rapidly rising. The last time it had reached such levels was more than 800,000 years ago, when sea levels were as much as 25 metres higher and Homo sapiens had yet to evolve.7 The unchecked use of fossil fuels, which enables humans to have longer, healthier and wealthier lives, has unleashed climate instabilities that threaten the very fabric of life on Earth. It’s possible that entire swaths of the planet will become uninhabitable under business-as-usual scenarios.


The ferocity of the climate impacts we are witnessing around the world – from epic fires in California to apocalyptic floods in China and Pakistan, just in the northern hemisphere summer of 2022 – still seems to take us by surprise. Some say that it shouldn’t, because the scientific work behind understanding climate change goes back a long time. A brief look at history reveals a more complex story.


Our understanding of the greenhouse effect dates back more than 120 years, when it was shown that certain gases in the atmosphere create a blanket around the Earth, trapping the sun’s heat and raising the planet’s temperature.8 By the 1960s a rough understanding of the theory of climate change was in place with a link to ever-increasing burning of fossil fuels. But scientists couldn’t be certain of the impacts. If there were to be any disasters arising from heating up the planet, they remained decades away. Any environmental concerns that existed at the time were squarely focused on polluted water and filthy air.


The oil crises of the 1970s revealed for the first time how addicted humans were becoming to the ever-growing use of dirty and often imported fossil fuels. It forced some to focus on efficiency measures, performing the same activities while consuming less energy. That led to the development of fuel-thrift cars, more electricity-efficient appliances and better insulated buildings. It also spurred a new generation of scientists and entrepreneurs to search for alternative sources of energy: the Americans got working on solar power and lithium-ion batteries, the Danes on wind power, the French on nuclear power, and so on – technologies that have proved crucial to slowing down climate change, even though global warming was not why they were developed.


After much geopolitical wrangling between Western oil consumers and Middle Eastern oil producers, in the 1980s access to fossil fuels was secured and the focus on efficiency programmes and alternative sources became less important. It proved to be bad timing. This was the decade when scientists began to harden their view that unchecked warming could be devastating, not beneficial, as some living in cold, northern countries had previously thought. Even global leaders such as Britain’s Prime Minister Margaret Thatcher and US presidential candidate George H. W. Bush had started raising their voices on the global stage that something needed to be done about the problem.9


In 1990, when I was just a toddler, a United Nations-backed body of scientists at the Intergovernmental Panel on Climate Change (IPCC) published their first-ever report on the state of climate science.10 In a unique procedure, more than 150 countries endorsed the report’s summary that burning fossil fuels was increasing the concentration of greenhouse gases in the atmosphere and that the phenomenon would lead to an increase in global average temperatures. Given the strong scientific case and seemingly wide political buy-in, large-scale efforts to cut carbon pollution should have started in the 1990s. But they did not.


That’s because, unlike in the 1970s, when it was in the interests of the fossil fuel industries to work on clean energy sources, the glut of oil that followed in the 1980s gave the producers all the incentives to maintain the status quo. A group of American and European oil companies, including the likes of Exxon and Shell, handsomely funded a disinformation campaign to sow doubt about climate science and delay stricter regulations that would otherwise have become inevitable.11


That campaign worked particularly well in the United States, which even today remains the largest cumulative emitter of greenhouse gases. Fossil fuel interests captured the political machinery of one of the two major parties (and the grip has only tightened since). The lack of US support meant that most global meetings on climate typically ended in little real action, if not outright failure.


Take the example of the Kyoto Protocol. In 1997 more than eighty countries signed a pact that legally bound rich countries to a reduction in their greenhouse gas emissions.12 That same year, however, the US Senate passed a resolution – with ninety-five votes in favour and none against – to ensure the country would not agree to any such mandatory limits.13 Unsurprisingly, the Protocol, which came into effect in 2005 without US participation, did not lead to the outcome the world was hoping for. Emissions continued to rise. And the pace picked up, especially after China joined the World Trade Organization in 2001.


That sped up globalization like never before, with China becoming the factory of the world. And its growth, of course, relied on fossil fuels – specifically coal. The country’s annual emissions grew threefold in a decade. The scale of the operation is explained by this statistic: between 2011 and 2013, China used as much cement as the US did in all of the twentieth century.14 Cement is one of the most polluting products humans make at scale, with annual production accounting for nearly 8% of global carbon dioxide emissions. The rise of China, and later India, as fossil fuel users is one reason why half of all greenhouse gases released since the Industrial Revolution have been emitted in the last thirty years.FN2


With increased warming, as predicted, came more intense climate impacts. By 2015 the urgency helped create a coalition of the willing among global leadership. Finally, after years of negotiations at United Nations climate summits, 195 countries signed the Paris Agreement. It set a target of keeping global average temperatures well below 2 °C relative to pre-industrial levels, and trying to limit it to 1.5 °C.15


Even though the Paris climate agreement was made up of voluntary commitments to cut emissions, it was the first-ever global treaty aimed at keeping catastrophic climate change at bay. Global corporations and financial markets took that as a signal that, eventually, these commitments would lead to national regulations. In turn, that made the financial case to act stronger than ever. Fortunately, decades of investments in green technologies had already begun to make them cheaper than their fossil-fuel-burning alternatives.


In 2017 Trump pulled the United States out of the agreement and reversed many of the domestic regulations that were helping his country cut emissions. But that couldn’t subdue the forces that had begun to act. If anything, the urgency to act on climate became a key part of toppling Trump from power. And then it helped Canadian Prime Minister Justin Trudeau get re-elected, gave Germany’s Greens their strongest-ever mandate and ousted Australia’s climate laggard Prime Minister Scott Morrison.


While these political upheavals occurred, the Covid-19 pandemic caused millions of deaths and plunged the world into a severe economic recession. And still, many countries committed vast sums of money to green activities, hoping that it would lead to faster recovery.


Russia’s attack on Ukraine in February 2022 further complicated the recovery. It caused Europe to drastically cut imports that fuelled President Vladimir Putin’s war machine. In the short term the sanctions that followed caused fossil fuel prices to spike globally and forced countries to burn whatever they could afford, regardless of the greenhouse gas impact. But in the long term they reinforced the case that distributed clean energy resources aren’t just crucial to tackling climate change; they are now central to greater energy security.16


Crucially, public concern over climate risks remains at its highest levels. That’s visible not just at the ballot box but also on the streets and our social media feeds. Young people, who began protesting on the streets in 2019, are back at it after the pandemic lockdowns ended.


Capitalists have also woken up to both the cost of inaction and the opportunity of action. Private capital is being redeployed, with more than $35 trillion worth of assets – more than a third of all invested assets – now aligned with global environmental, social and governance goals. It’s already having an impact.17


Before the Paris Agreement was signed, the world was on track to warm by at least 4 °C compared with pre-industrial levels. That would have made entire regions of the world uninhabitable, forced hundreds of millions of people to migrate and reversed much of the progress made in the last 200 years. Since then, the world has corrected course. The worst-case scenario is now 3 °C of warming and, if the current net-zero pledges are met, we are on course to meet the less ambitious Paris goal of keeping warming below 2 °C. But that’s still not enough to avoid some of the worst impacts.


We now live in a two-track world. As long as we keep emitting billions of tons of carbon dioxide, the world will see continued climate extremes leading to the loss of lives and livelihoods. That things keep getting worse, however, should not hide the fact that the scale of climate action is also growing. There are now more people working on solutions, more money available to scale those solutions and more government policies in place to help reach emission goals.


Climate Capitalism is about how we tackle climate change within the world’s dominant economic system and ensure that the wheels of progress don’t come to a halt or, worse, go into reverse. I won’t give you one solution or one route that will get us out of this mess, because that’s impossible. Instead, my goal is to give you a framework for understanding how we got here, what tools we have at hand and how we are already using some of them to ensure that future generations can also see their lives improve.


The framework relies on three major actors – technology, policy and people – that are continually shaped by money, power and politics. Each chapter uses a successful example to understand how the climate solutions set can be built while progressing the global priorities of economy, security and welfare.


In Chapters 2 and 3 I will show how the Chinese have used capitalism in their peculiar way to become the world’s largest maker and buyer of electric cars and batteries, giving an insight into the playbook China has used to create a commanding lead on almost every green technology. Then in Chapter 4 we’ll turn to India, a country with a population that’s now greater than that of China, but that’s much further behind in its development story. Unlike all prior major economies, the success story of solar power in India shows how developing countries with messy democracies and weak governance can still grab on to the opportunity to leapfrog the fossil fuel era and start building clean energy at scale.


The lessons India has to share are crucial for other developing countries, who must adopt them in a bid to speed up the energy transition. But how does that happen? Chapter 5 looks at how international institutions such as the International Energy Agency (IEA) play a vital and little celebrated role in influencing those necessary changes.


In Chapters 6 and 7 we’ll turn to the United States, the world’s largest historical emitter and home to the greatest number of billionaires. Through the story of Bill Gates, who is one of the biggest private funders of climate technologies and whose lobbying efforts have been crucial in landing the biggest US climate bill, we’ll understand how private capital and government regulations can work in tandem. We will then look at the limitations of US government policy to learn how crucial technologies such as carbon capture and storage failed to take off and what can be done to make a necessary technology work.


Fixing capitalism will mean not just reforming how business is done but also completely transforming some industries. Hardest will be the change-over of oil and gas companies. In Chapters 8 and 9 we’ll examine two completely different attempts and learn how government policy plays a crucial role in enabling businesses to clean up. As the fight to cut emissions matures, so does the legal frameworks that help speed it up. In Chapter 10 we’ll see how to make good climate laws and how that can transform countries and businesses. And, finally, if laws don’t go far enough, in Chapter 11 we’ll look at examples of how corporate shareholders are starting to use their power to force businesses to change.


Humanity has gone through major energy transitions in the past. The transition from wood to coal kickstarted the first industrial revolution. The move from coal to oil in the early twentieth century launched the second industrial revolution. We have now entered the third major transition, as the world turns away from its dependence on fossil fuels and towards clean energy. None of us can insulate ourselves from the changes coming our way.


Trying to meet climate goals is going to reshape our civilization. This book is about an age that will be defined by the race to zero emissions. Rewiring the global economic system will entail fundamental changes to everything, from how we live and how we travel to what we eat and wear. In short, how we exist.


It has taken a combination of government policy and private capital to scale technologies and create institutions that are finally starting to bend the emissions curve in the right direction. As the world moves away from fossil fuels, the impacts won’t be limited to the companies responsible for extracting that carbon. Entire sectors of the global economy – transport, utilities, heating, cooling, chemicals and agriculture – that are reliant on fossil fuels will have to readjust to using clean alternatives.


One of the core tenets of capitalism is the creation of a marketplace of ideas. In a world faced with uncertainty, competition should allow for only the best ideas to succeed. The most passionate capitalists fear that climate action will bring in government intervention that would kill the market, as it tries to redirect the economy. That is not an unreasonable fear.


But what is different today than when Adam Smith birthed capitalism is that, for the first time, humanity has a plan for how to transform at least one major part of the economy – the energy system – over the next few decades. It’s a plan backed by decades of science and it has received the backing of every country on the planet. Executing on that plan will require moving in certain set directions, but governments can and must enable those changes without killing competition.


Climate Capitalism is an antidote to the dominant narrative that because we’ve ignored the climate crisis for so long, it will soon be too late. While it’s true that we’ve not done enough yet, we’re nowhere close to being too late. Regardless of the arbitrary warming thresholds set in the Paris Agreement, the science is clear that avoiding every bit of warming is beneficial. It will also be cheaper to achieve climate goals – tens of trillions of dollars cheaper – than to deal with the costs that come from the damages caused by missing them.


These stories of extraordinary individuals and powerful forces will help you see the world in a different, and perhaps more optimistic, light. Above all, I hope to give you the ability to distinguish between the solutions that make a meaningful impact and those that are fanciful distractions.


Let’s start in the world’s largest current emitter and second-largest economy: China. Even though it’s led by the Communist Party, the country’s rise over the past three decades is the result of allowing capitalism to flourish in a controlled manner. There’s no better way to understand that massive transformation than taking a look at China’s playbook in creating the world’s largest market for electric cars.










Chapter 2


The Bureaucrat


Wan Gang cuts a diminutive figure, but when he speaks all ten people sitting around the table listen intently. In an opulent Shanghai hotel conference room lit by golden chandeliers, he is surrounded by executives from international car giants including General Motors (GM), Ford, Peugeot, Nissan, Honda and Tesla, and leaders of Chinese car companies like Geely, Chang’an and SAIC. It is the eighth annual China Auto Forum, in April 2019, and merely three months after the US electric car company Tesla began construction of a factory in Shanghai. The focus is on the transformation of an industry that is turning towards electrification. The executives are aware that what Wan says here can change the fortunes of their companies.


Many have tried to create a mass market for electric cars over the past 140 years, but all have failed. The widely held belief is that if anyone can succeed, it will be Elon Musk, the eccentric, ambitious and obscenely wealthy CEO of Tesla. But when the history of electric vehicles is written, it might be Wan Gang who will stand tallest.


The Musk-Tesla story is lore. Founded in 2003 by Martin Eberhard and Marc Tarpenning in Silicon Valley, Tesla struggled to get off the ground. Elon Musk, who had become wealthy on the back of start-ups like PayPal, began investing in the company in 2004 and took an active role in product design. After Eberhard was ousted following internal conflicts, Musk took over as CEO in 2008 just after the company began selling its first model, the Roadster. Tesla sold about 2,500 units of the electric sports car, but Musk’s stated goal was to make a mass-market electric vehicle (EV). With every iteration, the car models got cheaper and sales grew – turning Tesla into the world’s most recognizable electric car brand and the world’s most valuable car maker. As of 2022, the company was selling more than 1 million cars annually.1 Still, the cheapest Model 3 – one that Musk promised would be the affordable car – costs well above $35,000 (nearly £28,000).


Wan Gang’s story is mostly unknown. His rise in the EV world started at about the same time as Musk’s. In 2007 the car engineer by training was appointed China’s minister of science and technology. In the country’s top-down economic system, Wan’s policies incentivized the creation of hundreds of Chinese companies tied to making electric vehicles. The country now sells more than 6 million EVs each year.2 That includes not just expensive cars but the complete range, with the cheapest selling for less than $10,000.3 Wan’s policies have also created some of the world’s largest and most valuable companies selling electric vehicles and lithium-ion batteries. And the choices he has influenced haven’t only affected already established Chinese car companies; all big car manufacturers in the world – for whom the largest market globally remains China – have been affected.


While Musk fought Wall Street’s scepticism and benefited from waves of government subsidies to keep Tesla afloat through turbulent periods, Wan has shown how policy done right can drive technological disruption not just in China but worldwide. Both men are at the forefront of the global project to propel the world from the current economic age into the next – yet it is the lesser known of the two who has had the bigger impact.


 


In the mid 1960s teenager Wan found himself in the middle of a violent disruption of Chinese society. Mao Zedong’s Cultural Revolution pitted rich against poor and urban elites against rural commoners. The Red Guard, a paramilitary force controlled by Mao, subjected those in the higher classes of society, such as Wan’s family, to humiliation, beatings and persecution. The Communist Party shuttered universities and sent students to villages for ‘re-education’. That’s how Wan, a city kid from Shanghai, found himself in Dongguo, a village in Jilin province near the North Korean border, working with other city teenagers to build basic infrastructure.


His work ethic caught the attention of local Party members, and in 1974 he was unanimously elected as a team leader. Worried that because his parents were counter-revolutionaries he shouldn’t have been promoted, Wan spoke to the head of the local Party branch. ‘Keep at it,’ he recalled being told. ‘One day your parents will be heroes again.’4


After Mao’s death, in 1976, universities were reopened and Wan studied physics at Northeast Forestry University in Harbin and then mechanical engineering at Tongji University in Shanghai, one of China’s most prestigious educational institutions. He excelled there and won a scholarship from the World Bank to pursue a PhD in Germany. For his doctorate at the Clausthal University of Technology, he studied ways to reduce the noise made by internal combustion engines – the type of engine that powers all fossil fuel vehicles in the world.


In hindsight, the decision to study cutting-edge automotive engineering in Germany was perfectly timed. Following the oil crises of the 1970s, the global car industry was undergoing a period of major change. The German car industry wanted to stay ahead of growing competition from the US and Japan, and was crying out for engineers like Wan.


He received job offers from six car companies, from Volkswagen to Mercedes. In 1991 he chose to join Audi, the smallest of the German majors at the time, reasoning that it presented him with the greatest opportunity to rise through the ranks.


Wan began in Audi’s car development division, helping to solve technical issues in design and manufacturing. After five years he realized that in order to climb the corporate ladder at Audi, engineers had to show success in more than one department. He duly moved to production, where he focused on car paint and was soon made head of a division with more than 2,000 employees. To effectively manage them all, he deployed techniques he had learned during his years in Dongguo. On an employee’s birthday, for example, he would carry two bottles of beer to the workshop floor and spend time getting to know them. The effort paid off, and Audi eventually promoted him to its central planning division, giving him oversight of a manufacturing process that produced a car every sixty seconds.


During his time in Germany, Wan kept a keen eye on his home country. Deng Xiaoping, who took over as the country’s leader after Mao’s death in 1976, called the Cultural Revolution a ‘grave blunder’.5 In the late 1980s he set about reforming China’s economy, including the country’s almost non-existent car industry. He welcomed foreign companies, for example Germany’s Volkswagen and France’s Peugeot and Citroën, to build factories in joint ventures with domestic players. If foreign companies were worried that their Chinese partners would steal their technology, it seemed like a cost worth paying for access to the country’s vast untapped market.


 


By the 1990s the Audi brand had become a favourite of China’s elite; government officials were often seen being chauffeured around in black Audi saloons. As one of Audi’s top Chinese-born executives, Wan led many company visits to China, at a time when the country’s car industry was expanding.


On these visits he noticed how the industry’s rapid growth was increasing air pollution and exacerbating China’s reliance on oil imports. If his home country was to go the way of its Western counterparts, as its leaders hoped, then these problems would become intractable. At the beginning of the twenty-first century China was consuming one barrel of oil per person per year, whereas in Germany the figure was twelve and in the US it was twenty.


Wan wanted his fellow Chinese to have the quality of life he enjoyed as an immigrant in Germany but, given China’s large population, he realized that it might not be possible. It was quite likely that the country couldn’t afford the bill from importing all the oil, even if that much oil could be extracted somewhere, which itself wasn’t guaranteed. Fossil fuels are finite. The way out was to develop cars that could be powered by something other than oil.


In 2000 Wan got a chance to share his ideas with Chinese government leaders. Zhu Lilan, the country’s science minister at the time, visited Audi’s headquarters and factory in Ingolstadt, Germany. During the trip – designed to showcase what state-of-the-art car makers look like – he proposed to her that, rather than continuing to tinker with the internal combustion engine, China could leapfrog the West by using a completely different technology.


At the time, the US produced some 15 million cars each year while China produced only 700,000. But international car companies, such as BMW, General Motors and Toyota, were starting to work on electric cars – powered by batteries or hydrogen – that produced no particulate pollution and reduced the amount of greenhouse gas emissions. And Wan was convinced that this form of transport would be the future of the passenger car. If China were to become a leader in electric cars within the next decade or two, Wan told Zhu, the country could become the electric car hub of the world.


Zhu invited Wan to come back to China and make his case to the State Council, the country’s highest ruling body. Wan knew that if he succeeded then he could alter China’s history. He found support from Li Lanqing, then vice premier of China and who, in 1952, had started China’s first major home-grown car maker, First Automobile Works (FAW).6 Chinese cities were starting to struggle with the problem of smog. But more importantly, if Wan was right, China could become a technology leader and avoid the humiliation of having to rely on Western countries to bring modernity to its people.


A few months later Wan moved back to China. Under the auspices of Tongji University, which gave him a professorship, he began working as the lead scientist on a secret government programme for advanced vehicle technologies.7 Along the way he played a key role in convincing important members of the State Council to set up policies that would encourage the development of alternative fuel transport, and, in 2009, he launched the new energy vehicle (NEV) programme that would reshape China’s car industry.


Wan’s political acumen was essential. ‘The automobile’s importance to growth, trade, innovation, military technology, and the environment is, for practical purposes, immeasurable. The industry is a point of national pride,’ wrote Levi Tillemann in The Great Race in 2015. ‘Since the time of Henry Ford, no automobile industry in the world has ever become internationally competitive without that kind of government intervention.’8


In the 1930s the US government paid for the construction of more than 100,000 miles of roads under President Franklin D. Roosevelt’s New Deal. It later set up research programmes to push for more fuel-efficient engines and established improved safety regulations. In the same decade the Japanese government provided cheap loans to domestic car makers, funded technology programmes and undermined US players through tariffs to protect domestic companies. In other words, China’s industrial policy approach, which would rely on subsidies and regulations, was a tried-and-tested method to boost the car industry.


Wan’s plans were bigger still. The car makers he would unleash wouldn’t just serve Chinese customers but would make the sorts of cars that would dominate the future of the car industry – by throwing away internal combustion engines and placing all the country’s bets on zero-emission transportation.


 


Electric cars aren’t new. In fact, in the early twentieth century there were more of them on the roads than there were internal combustion engine cars. On dung-strewn streets dominated by horse-drawn carriages, petrol-powered cars emitted a new fetid exhaust. They required a hand crank to start the engine, an inconvenience that could also cause injuries because of mechanical kickbacks. By contrast, electric motors powered by lead-acid batteries were a refreshing change: they were started with the push of a button, made little noise, contributed to a smoother ride and didn’t add to the foul smell.


Ironically, batteries helped bring an end to the electric car’s reign, as manufacturers realized they could put battery-powered electric starters in petrol cars, thereby making hand cranks redundant. A bigger deal was Henry Ford’s invention of the modern production line, which drastically brought down the cost of buying a car. At the same time, petrol became even more affordable when the Standard Oil monopoly ended. Governments also continued to rapidly expand road networks and the number of fuelling stations, which allowed car owners to drive longer distances. Battery-powered cars couldn’t compete against all those forces.


Until the oil crises of the 1970s it seemed that nothing could stop the rise of the internal combustion engine, but there was a growing fear among fossil fuel corporations that oil might run out. In 1973 the Fourth Arab–Israeli War broke out. In response to US support of Israel, the Arab members of the Organization of the Petroleum Exporting Countries (OPEC) issued an oil embargo, causing a fifth of all gas stations in the US to run dry and plunging the global economy into recession. The big Western fossil fuel companies concentrated their efforts on researching new energy sources, such as nuclear power, and the infrastructure to support them, like lithium-based batteries and electric motors.


Then, in 1979, the Iranian Revolution caused another oil crisis and global recession. Major oil companies were forced into cost-cutting mode, and research divisions were often the first line to get the axe. The work on batteries moved to government-funded laboratories and university departments. Unfortunately for the electric car, the 1980s saw an easing of tensions with OPEC and the oil glut return.


A third attempt to build electric cars came in the 1990s, when California passed regulations to clean its smog-filled cities and created a low-emissions vehicle programme that spurred the development of battery-powered cars. Car makers would be required to meet progressively lower emissions for the fleet of vehicles sold in the country’s richest state. The emissions targets were strict enough that simply selling hybrid vehicles may not have been enough. At least partially in reaction to the new California standards, in 1995 General Motors launched the EV1, a two-door coupé that could travel up to 100 miles on a single charge and had a top speed of 80 miles per hour.


Other companies came up with their own versions, but the EV1 stood out – some 800 were leased: more than any of its competitors. It also had the most spectacular demise, after GM recalled the cars and crushed them for recycling. The story was chronicled by Chris Paine in 2006 in Who Killed the Electric Car? The documentary alleged that a conspiracy between car makers, oil companies and the US federal government had put the electric car to bed. GM insisted that it was proud of the work it had done on the EV1, spending about $1 billion, and that the technology had found its way into other parts of the business. The main reason for ending the programme was that there wasn’t enough demand, which meant existing EV1s could not be repaired and their safety could not be guaranteed.9 Regardless of who was right, the videos of the cars being crushed caused huge reputational damage for GM and gave electric-car enthusiasts plenty of fodder to keep the conspiracy alive.


That wasn’t the end of the road for EVs. In the twenty-first century entrepreneurs such as Elon Musk at Tesla tried to bring electric cars back to the market. As in the 1990s, the roads of California were the battleground, but this time the stakes were higher. The state government’s new zero-emissions vehicle programme was promoting electric cars not just to help cut air pollution but also to help fight climate change.


EVs are a climate solution because they are much more efficient than their fossil fuel cousins. For every unit of energy an EV consumes, it can go three times the distance of a similar diesel-powered car. That happens because most of the energy produced when burning fossil fuels is lost as heat, and only a fraction is converted to motion. Electric motors convert more than 90% of the energy stored in batteries into motion. At such an efficiency, EVs produce fewer CO2 emissions than their fossil fuel alternative, even if the electricity they consume comes from a 100% coal-powered grid.10


Just as Musk became the most recognizable name behind the new EV efforts in the United States, Wan Gang was making a case to be recognized as the most influential figure in shaping the future of the global car industry and as the lead character in a far bigger story playing out on the other side of the Pacific Ocean.


 


Wan’s appointment as China’s minister of science and technology came one year before China was due to hold the 2008 Olympics in Beijing. An image-conscious Communist Party spared no expense to show off what it was capable of. This would be the first ‘green’ Olympics, the Party declared, as it announced the closure of coal-fired power stations and factories for weeks, returning blue skies to the smog-choked capital. It also promised to plant enough trees to offset the emissions caused by athletes’ air travel.


Wan had been on a deadline ever since being put in charge of China’s advanced vehicle programme, back in 2000: to produce electric buses and cars in time for the 2008 Olympics. It wasn’t the first time electric vehicles had been launched at an Olympic Games. BMW had produced two prototype lead-acid battery-powered electric cars for the 1972 Games in Munich. But China’s plan was far more ambitious; to have 1,000 electric buses and cars ready for the Beijing Games.


By 2007 Wan Gang had many research institutes and industrial partners, including state-owned car makers BAIC, SAIC, Dongfeng and Chery, working on the project. However, China still hadn’t mastered the technologies required to make effective electric vehicles: efficient motors powered by advanced batteries and controlled by sophisticated software. Though it had produced and even successfully tested prototypes, China did not possess the manufacturing capability to make 1,000 such vehicles. Rather than admit defeat, the government scaled back its ambitions; a BAIC subsidiary would produce fifty electric buses and Chery would make fifty hybrid electric cars.


Chery had to hire Ricardo, a UK engineering consultancy, to help meet the deadline, according to Levi Tillemann’s research. After many long hours the new team had developed a system that could be bolted on to the Chery A5, a compact car, that allowed it to automatically switch between a petrol-powered engine and an electric motor. However, work on the computer algorithms that enabled the switching had begun late. That meant, rather than handing the car over to any driver, Chery had to specifically train drivers for the hybrids who could manually switch between electric and internal combustion engine modes. The BAIC buses seemed to work well, but were retired within three years because their batteries quickly degraded.


None of this came out during the Olympics, and the spectacle had the world enthralled. ‘Blockbuster,’ wrote the New York Times. ‘Astonishing,’ wrote the Guardian. ‘The world may never witness a ceremony of the magnitude and ingenuity as that,’ said the Sydney Morning Herald.


After the Olympians went home, industries restarted and restrictions on car use were lifted. Unsurprisingly, smog returned to Beijing. Within months, in 2009, China overtook the US as the world’s largest market for cars, selling 13 million gas-guzzlers. That meant belching out even more particulate pollution – tiny particles capable of entering the human bloodstream and leading to breathing problems. The pollution can cause cancer or stroke, and the higher the number of particles belched out, the greater the harm caused. The Chinese leadership could see the problem from the windows of its Beijing offices. That is why, even though China’s EV industry was clearly lagging, the government’s support for Wan’s ideas to electrify transport did not wane.


Despite the disappointing delivery of EVs at the Beijing Olympics, Wan was able to get approval for a bigger roll-out of new energy vehicles (NEVs) with a hefty subsidy for each new car purchased. The bet was technology neutral, encouraging car makers to make battery-powered cars (BEV), plug-in hybrids (PHEV, large battery and a combustion engine), and fuel-cell cars (FCEV, consuming hydrogen fuel to produce only water as exhaust).


The programme aimed to sell 1,000 NEVs in each of the ten largest Chinese cities by 2012, and the government was prepared to provide as much as $10,000 (£8,000) per car in direct subsidies to incentivize people to buy them. It would also give indirect subsidies to car companies and battery makers in the form of tax cuts and cheap land for factories. The government bill for all that ran into the billions of dollars.


With continued support, the plan eventually began to work. BYD, a Shenzhen-based battery company, launched the plug-in hybrid F3DM – it looked like a carbon copy of the Toyota Corolla – months after the 2008 Olympics. Thanks to the subsidies, there were 10,000 of them on China’s roads by 2011.
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