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PREFACE


While plastics are highly visible in everyday life, the petrochemicals that comprise them are less visible. Derived primarily from fossil fuels, petrochemicals are the building blocks of polymers, found in thousands of consumer products, from phones, cars, and computers to windows, food packaging, and medical equipment. Many petrochemicals are toxic.

Petrochemicals sound dirty, but they are also technical and confusing. Not many people know what they are exactly, or how they relate to oil, other kinds of chemicals, or plastics. A full understanding would take advanced knowledge of polymer science. An industry spokesperson once told me, with a sense of frustration: “You will not believe how many people I meet that say, ‘Wah, petrochemicals, that must be the dirty stuff that makes the feathers of the ducks blue, the BP Deepwater Horizon thing.’ We say, ‘No, it’s not, first of all, and secondly, did you know your iPhone contains petrochemicals and the windmill blades?’ ”1 She failed to mention that the petrochemical 2-Butoxyethanol (or 2-BE for short) was an additive in the oil dispersant that was used in the 2010 Deepwater Horizon oil spill, and particularly toxic to aquatic life.2

The first time I saw a petrochemical plant up close was in April 2013. I was in New Orleans, doing research on labor struggles in the port, driving with a longshoreman to a crawfish boil at a seafarers’ center along the Mississippi River. We drove past fields, churches, and old plantations. Then, seemingly out of nowhere, we came across a massive petrochemical plant, metallic and looming. It felt like a scene out of a dystopian novel.

I was struck by how alive the plant was. For years, I had been researching the impacts of industrial decline and postindustrial change, including the toxic legacies of the abandoned chemical industry in Niagara Falls. But I had only ever tackled the ruins and embers of manufacturing.

As I soon learned, this was just one of 150 petrochemical plants clustered along an 85 mile stretch along the Mississippi River between New Orleans and Baton Rouge, infamously known as “Cancer Alley.” The plants are located on former slave plantation land, which was sold to oil and chemical companies in the early and mid-twentieth century, attracted by cheap natural resources and low taxes. Since the 1980s, Cancer Alley has been at the forefront of environmental justice battles over high levels of toxic pollution in rural Black communities on the fenceline of industry. Yet for all these efforts, the toxic industrial landscape remains.

My introduction to Cancer Alley sparked the beginning of a new journey. Months later, I noticed similar petrochemical complexes, from a distance, along the maritime fringes of other port cities: Marseille, Liverpool, Antwerp. Most large petrochemical facilities are located in coastal regions, near to ports, for access to shipping lines. Tightly enclosed behind security gates, they resemble cities with tall towers and giant cylindrical storage tanks. Many have their own hospitals, fire brigades, and contractor villages. They flare and steam and crackle.

How do these petrochemical plants relate to the ports? How do they work? How are they regulated? And what drives their operations? Who are the main global corporate players? Who are the biggest polluters? How do the environmental justice movements in Cancer Alley compare with activism in different petrochemical communities around the world? These questions informed my next research project, “Toxic Expertise: Environmental Justice and the Global Petrochemical Industry,” which ran from 2015 to 2020 and was funded by the European Research Council. It was a five-year multi-sited sociological study of the global petrochemical industry in relation to corporate social responsibility and environmental justice. This book is an attempt to bring together and to extend the myriad findings of the research, which spanned high-level industry meetings, petrochemical plant tours, and polluted communities in the United States, China, and Europe—the top three petrochemical-producing regions in the world.



Engaging with questions of environmental justice requires a recognition of the ground that you stand on and your relations with land, people, histories, and multispecies worlds. So too does ethnography as a practice. In this book, I draw on both traditions, albeit unconventionally, across multiple sites, scales, and perspectives. It is difficult to describe the ground that I stand on in relation to a complex, vast, and extensive global industry, but I will try. The only way I can find is circuitous.

I am a third-generation, mixed-race Chinese Canadian, and I grew up in a small forest-dependent town called Smithers in northern British Columbia on the unceded land of the Wet’suwet’en people. I am also a naturalized British citizen and have lived in Coventry, once known as the United Kingdom’s “motor city,” for the past decade. Despite my training as a sociologist, I have often felt uncomfortable about personal questions of identity. When I was a doctoral student at the London School of Economics and Political Science, researching the industrial decline of shipyards in Newcastle-upon-Tyne, chemical factories in Niagara Falls, and textile factories in Ivanovo in Russia, a professor once asked me what my “real story” was. He was trying to identify some aspect of my personal history that could explain my research interests. I resisted this line of questioning, responding that I had no personal ties to any of these places, and that my research was motivated by questions about the uneven geography of capitalist development. I cannot remember how the conversation ended, just the impression that I had provided an unsatisfactory answer. Since then, I have come to realize that the professor was right. The personal connection was not to specific places, as such, but to working-class experiences of deindustrialization. My maternal grandfather, of Irish-settler descent, was a millworker, and my mother spent her childhood moving from one mill town to another across Canada. They eventually settled in Mackenzie, a sawmill town in northern BC. Mackenzie went through decades of decline as a one-job town tied to the fortunes of the mill. When I visited my grandparents, aunts, uncles, and cousins in Mackenzie as a child, I found it depressing, infused with the smell of pulp and cigarettes. Somehow it was too close to look at directly.

This is just one story, though, a journey from the mill towns of northern BC to the abandoned chemical factories of Niagara Falls to the petrochemical plants of Cancer Alley. Perhaps it is a little too neat. There is another, more troubling personal story, which is perhaps more telling. Early in 2019, I was in my office at the University of Warwick, reading through Toxic Expertise researcher Thom Davies’s field notes about resistance mobilizations over the construction of the Bayou Bridge oil pipeline in Cancer Alley.3 As I searched for media articles about the pipeline, a related news story caught my attention: the Wet’suwet’en people in northern BC were demonstrating over the construction of the Coastal GasLink Pipeline, designed to cross 190 kilometers of their lands, including my hometown. The natural gas pipeline would carry fracked gas from northeast BC to the northwest coast for export to petrochemical markets in Asia. The Wet’suwet’en land defenders set up a blockade to prevent the pipeline construction and were forcibly removed from their territory by armed Canadian police officers, sparking solidarity protests from Indigenous groups and climate activists around the country. A rally was held in Smithers in January 2019 in support of the Wet’suwet’en people. It was a strange feeling to see photos of my hometown on the international news, embroiled in fierce battles over environmental justice, with the familiar snow-covered mountain in the background.

After reading about the Wet’suwet’en pipeline resistance movement, I started digging. I discovered a book called Shared Histories written by the geographer Tyler McCreary, who was in my brother’s class at school, about the history of Wet’suwet’en and settler relations in Smithers.4 I learned some disturbing things about the history of my hometown. I knew that the town was on Wet’suwet’en territory, but I knew little else. I found out that the house that I grew up in was part of a planned modernist subdivision built in the 1970s, which had displaced the Wet’suwet’en settlement known as “Indiantown” in Smithers. In all my years, I had never heard of Indiantown. It was a settlement that had grown on the fringes of Smithers since the 1920s, the only place where the town authorities permitted Wet’suwet’en people to live, and had high levels of poverty due to systemic discrimination, including a lack of access to basic public services such as waste collection. Indiantown was completely destroyed by town development between the 1960s and 1970s. The adjacent local elementary school that I attended was also part of this planned displacement, along with a companion Christian school, a senior citizen’s home, and leafy cul-de-sacs, all designed to foster a middle-class sense of community and public safety. I actually felt sick reading about my childhood landscape in McCreary’s book, as if the ground beneath me had sunk.

Smithers has an idyllic quality, nestled in a valley surrounded by mountains, glaciers, forests, canyons, lakes, and rivers, a thirteen-hour drive northeast from Vancouver. It was founded in 1913 as the divisional headquarters of the Grand Trunk Pacific Railway and incorporated as a town in 1967. My parents moved to Smithers in 1975, attracted by the idea of starting a family in a small town. My father came from suburban Toronto, venturing west, contrary to the expectations of his Chinese Canadian family, and he met my mother during a summer job in Mackenzie. They married young, and my father joined an accountancy firm in Smithers, while my mother stayed home to raise four children before finding work in the primary school. It was in this forest-valley town built on a swamp, teeming with folk and country music, where I gained a strong sense of place. I can still trace the contours of the valley in my mind, the way the snow crept down the mountain as winter approached, the winding dirt backroads and forest trails. But I also wanted to escape.

Smithers is a majority white town with a population of 5,300. It is located on Highway 16 between Prince George and Prince Rupert, a 725-kilometer corridor known as the “Highway of Tears” because dozens of Indigenous women have gone missing and been murdered along its length since the 1970s. Growing up, I often felt a sense of unease. There were so many judgments and assumptions in the public spaces of the town, and violence was never far from the surface. I did not encounter many incidents of explicit racism, despite being half Chinese, or at least I did not recognize them as such as the time. There were occasional barbed comments, but mostly I managed to ignore them. More often, I faced racist attitudes due to being mistaken for an Indigenous person. I will not recount these experiences here, as they never felt like my own stories to tell. They did give me some insights, though, into racism.

Despite the rhetoric of multiculturalism that was taught in the schools, there was tacit racism in the white settler community toward Indigenous people, and tensions between Smithers and the nearby Wet’suwet’en village, which was located on the reserve. One time, when I was about fifteen, a Wet’suwet’en feast was held in my high school, led by an Indigenous leader, a rare occasion for cultural exchange. The leader’s opening speech was full of accusations against the white settler community, in ways of speaking that I had not heard before. I do not recall any of my classmates or teachers talking about it afterward; they just shared the food and went on with their day. Looking back, I wish I had asked more questions. It is clear to me now that the whole history of the settlement of the town, like many other communities across Canada and around the world, is one of environmental injustice.

This book asks difficult questions about entanglement and complicity in the fraught relationships between petrochemicals, toxicity, injustice, and our planet. The violence of settler colonialism, systemic racism, and dispossession runs deep through the reckless global expansion of toxic and wasteful petrochemicals and the unfolding climate catastrophe. As the chapters in this book will detail, this violence is founded on willful ignorance, half-truths, and detached justifications. Confronting these questions has compelled me to move into further uncomfortable ground, through “studying up” and examining corporate petrochemical worldviews and logics, with the aim of identifying levers for change. It has not been an easy journey to home in on the sources of injury and destruction, only to find that they are even worse than I had imagined, deeply rooted in a calculated war mentality.

Throughout the waves of the COVID-19 pandemic, I have sometimes felt as though a snake was encircling my head, slowly tightening its grip. This book has been an ordeal to write, getting under my skin and giving me nightmares. It has caused me to question long-held beliefs about human nature. I like to believe in the possibilities for transcendence, in a Buddhist sense, and do not believe in the idea of “evil” in this world. It has been a difficult position to sustain. Yet this book is not only about conflict and injustice; it is also about the possibilities for repair through interconnection, across multiple sites and scales, from the personal to the planetary, and from the human to the forests and mountains.

My search for interconnection through this project led me beyond North America and Europe to China. Over the past two decades, China has emerged as the largest petrochemical producer and consumer in the world, and it has also faced tremendous problems with toxic pollution. When I first designed the Toxic Expertise project in 2014, anti-PX (paraxylene) protests were dominating the news headlines in China, peaceful mass “strolls” across cities and regions throughout the country, with people protesting the development of petrochemical projects. In subsequent years, the anti-PX protests subsided, under the tighter societal controls of Xi Jinping, and the research brought us instead to heavily polluted but less controversial petrochemical peri-urban areas in Nanjing and Guangzhou. There were many differences between these petrochemical areas in China and Cancer Alley in Louisiana, but there were also striking parallels, as this book will discuss. There was also a more personal connection. The city of Guangzhou in south China, a major petrochemical hub, is located only a few hours’ drive away from the village where my grandfather’s family came from, a place I had never been before.

In March 2018, I accompanied Toxic Expertise researcher Loretta Lou on a trip to Guangzhou. We walked along the dirt roads of the petrochemical villages on the outskirts of the city, talking with local migrant workers, food vendors, and villagers. As Lou has evocatively described, the villagers took pains to “unnotice” the pollution in their everyday lives, faced with few other choices.5 The air was so noxious that I lost my sense of smell for weeks. On our travels from Guangzhou to another petrochemical city in the region, we stopped to visit my family’s ancestral village. Although I had no living relatives there, remarkably this rice-producing village was still inhabited by the Mah clan. There was something profoundly restorative about that journey of return. It was weirdly familiar, with a veneer of tranquility overlaying a century of trauma and rupture, echoing the unease that I once felt in my hometown.

The notion of return brings me back to the present moment, in my adopted city of Coventry, a place of incredible diversity and hidden gems, which has often been stigmatized in the national public imagination as a concrete cityscape marked by social deprivation. Since the start of the pandemic, like many other people, I have come to appreciate the parks, community spaces, and uncrowded streets of the city, but I have also been saddened to observe the devastating local impacts of the global health crisis on gender-based violence, food and fuel poverty, social inequalities, unemployment, and mental health.

The ground that we stand on is constantly shifting. This is a lesson of contingency, which opens up possible worlds. What started off as a book about global environmental injustice and the toxic impacts of the petrochemical industry has slowly expanded into a meditation on the wider stakes of ecological crisis, including the climate implications of doing research. The urgency of the task has propelled me to swing between registers of despair and hope, writing during the pandemic, which has magnified existing social and environmental inequalities. Within the context of profound ecological crisis, this book examines the possibilities of radical and just industrial transformations, despite the many barriers. This involves recognizing obligations to past, present, and future generations, and the consequences of the stories that we tell ourselves.
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Introduction


The global petrochemical industry is at a crossroads. As an essential modern industry but also a major polluter, it faces threats to its core business. Petrochemicals surround us in thousands of everyday products, yet they pose health and climate risks across every stage of their lifecycle. On the eve of the COVID-19 pandemic, the petrochemical industry was facing mounting public pressure to address issues of climate crisis, plastic waste, and toxic pollution. The coronavirus pandemic and the historic crude oil crash of 2020 turned the industry upside down, temporarily casting sustainability issues to the sidelines. If the industry had been preparing for a fossil fuel endgame scenario already, what would the future after the pandemic look like in the global “Race to Zero”?1 This book argues that a profound planetary industrial transformation is underway, challenging the reigning age of plastics and fossil fuels, and opening new but tenuous possibilities for ecological alternatives. Century-old corporate and state alliances are being shaken as oil and chemical giants fight battles on multiple fronts to retain their power.

Drawing on multi-sited research on the global petrochemical industry between 2015 and 2022, this book examines multiscalar battles over the stakes of transforming a toxic yet essential industry. The petrochemical industry has long viewed the world in terms of militaristic corporate strategies: to conquer markets across its value chain, deny responsibility for harm, and mitigate risk. In response, polluted communities living adjacent to industrial facilities, known as “fenceline communities,” have fought numerous battles with companies for recognition and redress.2 One of the key battles has been over the issue of social and ecological “expendability”: Whose voices and lives matter?3 Following global patterns of environmental injustice, the burdens of toxic petrochemical pollution are unequally distributed, heavily concentrated in low-income, working-class, and minority ethnic communities living on the fenceline of industry.4 For the past half century of environmental justice struggles, we have witnessed a “double movement,” Polanyi’s concept underlying the “great transformation” of the Industrial Revolution, between the destructive forces of capitalism and the salving counterforces of society.5

David and Goliath metaphors of capitalist conflict abound, but they have taken us only so far. Despite decades of struggle, fenceline disputes over petrochemical pollution have rarely posed fundamental threats to industry. Yet the pressure for industrial transformation is intensifying, coming not only from activists and regulators but also from investors and shifting geopolitical interests. Across our petrochemical planet, we face existential questions about societal and ecological values: What is “essential” or “expendable”? What is harmful or healthy? What is just and what are the alternatives? This book grapples with these important questions, building on debates in environmental justice, corporate sustainability, just transitions, degrowth, and anti-colonial ecologies.

A key contribution of this book is the concept of “multiscalar activism,” a form of collective resistance that makes connections across diverse issues, sites, and scales of political struggle. Multiscalar activism against the hegemonic power of the global oil, petrochemical, and plastics complex spans interconnected issues of environmental justice, climate, pollution, health, extractivism, land rights, workers’ rights, systemic racism, and toxic colonialism—across local, urban, regional, national, and planetary sites and scales. It has the capacity to raise the public visibility of separate campaigns, but it can also pose political risks. The idea of multiscalar activism draws on Antonio Gramsci’s account of “wars of position” to describe cultural struggles between hegemonic and counter-hegemonic groups, and Stuart Hall’s related analysis of “articulation,” the process of making connections between different elements to form a “unity,” with the strategic aim of shaping political interventions in particular social formations.6

This book examines the obstacles as well as the openings for critical interventions in the complex, adaptive, and destructive petrochemical industry. Corporate executives routinely rally their troops in “a war to stay in the game,” amid perceived threats from environmental regulators and activists.7 Industrial transformation toward a more just and sustainable planet is necessary, but it will not happen without a battle.


Petrochemical Planet

When I think of planets, I think of a visit to the Science Museum in London with my son when he was five years old, just before the start of the coronavirus pandemic, and his delight in watching the giant holograms of planets in the space exhibit and glimpsing the Earth from the International Space Station at the IMAX theater. Until recently, as an adult going about my everyday life, researching sociology rather than geology or archaeology or astronomy, I rarely reflected on the planetary facts that my son now finds so fascinating: the Earth is 4.54 billion years old; there have been five mass extinctions; the modern human species is about 300,000 years old; and humans began to make permanent settlements only around 10,000 years ago. Deep time scales are difficult to grasp and have an air of unreality about them. Yet at the start of a sixth mass extinction, in the face of melting ice caps, raging forest fires, deadly toxic pollution, and climate breakdown, it is becoming clear that deep-time thinking should not be just an abstraction. On the contrary, it speaks to urgent questions about planetary survival.

Over the past few years, there has been a turn toward planetary thinking in the environmental humanities and social sciences. Postcolonial scholar Gayatri Chakravorty Spivak makes a distinction between the globe and the planet, in the context of rapidly accelerating globalization. For Spivak, the globe is an “abstract ball covered in latitudes and longitudes,” which is “in our computers” and “the logo of the World Bank.”8 By contrast, “the planet is in the species of alterity, belonging to another system; and yet we inhabit it, indeed are it.” In this context, Spivak proposes that we use “the planet to overwrite the globe.”9 Historian Dipesh Chakrabarty makes a similar comparison between the global and the planetary, but more in relation to deep time.10 For Chakrabarty, the global relates to capitalism: to ideas of humanity linked to modernity, progress, equality, democracy, and freedom; and to the boundaries of recorded human history. The idea of the planetary challenges the global narrative of capitalist modernity by recognizing the role of humans as geological agents in the cumulative history of the Earth. Chakrabarty’s framing of the planetary engages with political theorist William Connelly’s influential work on planetary processes of change in complex nonhuman systems, and how understanding these processes could provide insights for changing capitalist systems.11

This book draws attention to the material basis of the petrochemical planet and to the societal, political, economic, colonial, and ecological implications of pollution. In Pollution Is Colonialism, Max Liboiron proposes the concept of “plastics as Land” to underscore how multiple species live inextricably alongside plastics, as part of the entangled fabric of modern ecosystems, rather than thinking of plastics as only doing harm.12 Many organisms in the ocean form synergistic relationships with microplastics, they note, and human lives have been saved with endocrine-disrupting plastic blood bags and medical tubes.13 This poignant reflection highlights the complex dilemmas of living in a toxic and interdependent world. But despite the problem of entanglement, and with careful attention to the ethical challenges, I do want to focus on petrochemical harm, both as a systemic problem of capitalism, colonialism, and environmental injustice, and as a call for radical industrial transformation.

My analysis of the petrochemical planet combines the dynamics of global capitalism and toxic colonialism with planetary deep time: the planet enmeshed in petrochemicals, which are quintessential fossil fuel creations of the modern industrial era; and the existential threat of escalating petrochemical expansion to multispecies life on Earth. Petrochemicals are ubiquitous, forming the building blocks of 95 percent of all manufactured goods, including plastics, rubbers, solvents, fertilizers, and other synthetic materials.14 Petrochemicals are also toxic, accumulate in bodies and ecosystems, and pose a significant threat to the climate.15 Toxic petrochemical exposures are associated with a range of health problems, including cancer, neurological damage, reproductive disorders, and other diseases. The petrochemical industry is the largest industrial consumer of fossil fuels, the third largest industrial emitter of greenhouse gases, and one of the top four “hard-to-abate” industrial sectors (alongside iron/steel, cement, and aluminum). It has considerable “carbon lock-in” due to its long investment cycles, embedded infrastructure, and societal dependence.16 Some 99 percent of petrochemicals are derived from fossil fuels.17

Petrochemicals are produced through an industrial process called “cracking”: using extreme heat and pressure to break down heavy hydrocarbons into lighter hydrocarbons. Originally a satellite of the oil, gas, and chemical industries, the petrochemical industry emerged as a powerful industry in its own right during the Second World War, fueled by unprecedented wartime demand for synthetic rubber and polymerized high-octane gasoline.18 Since then, the industry has expanded to nearly every corner of the globe in its insatiable quest to create and dominate new petrochemical markets. Many petrochemical products have become “essential” to modern life and are found in medical equipment, computers, building insulation, and household appliances, but the biggest petrochemical market is for plastics (80 percent), particularly the most wasteful kind: plastic packaging, which accounts for 40 percent of global plastics production by volume.19

Unsustainable growth in petrochemical production shows no signs of abating (see figure I.1), despite the global momentum to address plastic pollution and climate change. According to the International Energy Agency (IEA), petrochemicals will be the main driver of oil demand during the energy transition, predicted to rise from 14 percent today to 45 percent by 2050.20 Analysts from the IEA expect continual petrochemical growth due to rising global plastics demand and new markets for green technologies.21 However, IEA market forecasts are skewed to overestimate future oil demand, thus perpetuating fossil fuel investments.22 Indeed, anticipating these trends, many oil majors have started to branch further into petrochemicals.23 In the business-as-usual scenario of global petrochemical growth, the amount of plastic entering the ocean each year is predicted to rise from 11 million metric tons per year in 2020 to 29 million annually by 2040.24 Meanwhile, the levels of chemical and plastic pollution have already exceeded planetary boundaries.25 We are facing a planetary petrochemical crisis, which is underpinned by two opposing dynamics: the escalating threat of the petrochemical industry to planetary life, and the threat of ecological crisis for the future of petro-capitalism.

In a guide to long-term thinking about how nuclear engineers envision the far-off future of the Earth, anthropologist Vincent Ialenti asks: How could we signal to future species that nuclear waste is dangerous? What recognizable signs, outside language, could create such a warning?26 An analogy could be made with petrochemicals, which are toxic, bioaccumulate, and persist in the environment, seemingly forever, at least in human timescales.27 The problem is not one of singular concentration, but precisely one of entanglement and proliferation across the materiality of the planet itself. Plastics will break down eventually, and so too will nuclear waste, beyond the wreckage of the sixth mass extinction. Some find planetary deep-time thinking terrifying, but I find it oddly grounding. Confronting existential questions about the future of life on the planet puts the present moment of ecological crisis into sharp relief.

[image: ]
Figure I.1.   Cumulative global plastics production, 1950 to 2015. Plastics production refers to the production of polymer resin and fibers. Source: Geyer, Jambeck, and Law, “Production, Use, and Fate of All Plastics.”


The planetary petrochemical crisis raises profound ethical questions about responsibility, complicity, and resistance within unjust systems. London’s Science Museum, for example, has come under scrutiny from climate activists for taking funding from fossil fuel companies.28 From a global vantage point, the edifice of the petrochemical planet seems unbreakable, built on the entrenched beliefs and complex systems of capitalism, colonialism, and modern science and technology. There are many different words to describe the nature of this edifice: racial capitalism; fossil capitalism; petro-capitalism; carbon capitalism; extractivism; toxic colonialism; and waste colonialism—to name a few, which together convey the intimate connections between capitalism, colonialism, racism, and fossil fuel dependence. The petrochemical industry is a paradigmatic example of capitalism and colonialism in their most parasitic forms, constantly expanding to create more capacity and demand for toxic and wasteful products, inflicting harm on vulnerable communities and ecosystems. It is sustained through the exponential proliferation of petrochemicals around the planet, driven by the global imperatives of perpetual economic growth and consumer capitalism. From a planetary perspective, however, the petrochemical edifice is unstable, and despite appearances, it is showing signs of rupture.



Corporate Petrochemical Worldviews

When you enter the corporate world of the petrochemical industry, one of the first things that you encounter is a flowchart of the petrochemical value chain. “Petrochemicals make things happen” is the title of one of the most widely circulated flowcharts, produced by Petrochemicals Europe, an industry sector of the European Chemical Industry Council (CEFIC).29 At the bottom are the raw material feedstocks: crude oil and natural gas. Stacked above are the refined gases and the petrochemical building blocks, divided into two main categories: olefins and aromatics. From these sprout branches of refined chemicals and polymers, culminating in stylized images of consumer end products along the top: smartphones, paints, bicycles, balloons.

Some petrochemical flowcharts include different details, such as the alternative feedstocks of coal and biomass. Others invert the perspective, with the upstream fossil fuels on top. But by and large, each flowchart follows the same script. Another popular petrochemical flowchart, produced by a market analytics company, highlights the “vital” role of petrochemicals, inviting viewers to “discover the chain that the goods we consume follow.”30 For corporate representatives, the flowchart serves as a reminder of their dominant place in the complex system. For everyone else, it conveys a key political message: petrochemicals are essential for everyday life.

The petrochemical flowchart is a process map. Like other maps, it is based on the politics of knowledge and power. According to Timothy Mitchell, the map “signifies the massive production of knowledge, the accuracy of calculation, and the entire politics based upon a knowledge of population and territory that Foucault characterizes as governmentality, the characteristic power of the modern state.”31 This resonates with James Scott’s argument that modern statecraft produced “maps that, when allied with state power, would enable much of the reality that they depicted to be remade.”32

At first, I puzzled over the petrochemical flowchart, daunted by its intricate webs and unfamiliar chemical names. Then, slowly, it dawned on me: the petrochemical flowchart offered a useful guide to the terrain of petrochemical profit-making, both through what it included and through what it left out. Yes, it was complex, but it was not indecipherable. And not all the petrochemicals it covered were essential for everyday life.

As I followed the petrochemical value chain across its different sites and controversies, I started to highlight particularly toxic parts on the flowchart with sticky notes. First, there were the toxic gases: phosgene, so deadly that it has extremely high corporate barriers to entry, used in the production of foams and as a chemical weapon during World War I; and hydrogen cyanide, used in nylon, nail polish, gold mining, and by the Nazis in the gas chambers. Second, there were the BTX (benzene, toluene, and xylene) compounds, derivatives, and applications—the kind of things people use every day, such as polystyrene, polyester, and bisphenol A (BPA), variously linked to cancer, reproductive illnesses, and numerous other health impacts. Third, there were the flexible plastics including phthalates and other plasticizers, used in flexible polyvinyl chloride (PVC), found in pipes, flooring, and construction; these are linked to endocrine disruption and are legally banned in the United States and Europe in children’s toys. This was just the beginning.

Glancing at a petrochemical flowchart on my office wall, a visiting chemist commented that it was in fact a highly idealized representation. It was missing some of the most toxic parts, such as the heaviest crude oil residue, which never makes it into the refining process. He drew me a diagram of its typical molecular structure. I added another sticky note labeled “heavy, heavy crude” to the bottom of the flowchart.

Through simplified flowcharts highlighting the essential role of petrochemicals in everyday life, the industry conceals the destructiveness of its real-world operations. The relentless expansion of the petrochemical industry is systemically linked to the violence of human and ecological plunder. Sometimes the violence is overt: murders of environmental activists in resource frontiers; deadly explosions at chemical factories; repression of protests over petrochemical pollution; and devastation of wildlife and ecosystems. More often, petrochemical violence manifests in the everyday “slow violence” of toxic pollution, “a violence of delayed destruction that is dispersed across time and space, an attritional violence that is typically not viewed as violence at all.”33

My analysis of corporate petrochemical worldviews takes inspiration from the work of James Scott on “seeing like a state” and James Ferguson on “seeing like an oil company.”34 Scott’s study of the logics of modern statecraft in utopian state social-engineering schemes examined why these schemes failed in practice when confronted with the complexities of “real, functioning social order.”35 According to Scott, these reductive logics applied equally to global capitalism. Ferguson countered this claim with the example of capital investment patterns in African mineral resource extraction, particularly oil, which frequently bypassed national grids of legibility and concentrated in highly risky countries with political instability. My research follows Scott by juxtaposing the logics of the petrochemical industry with their messy social consequences, and it follows Ferguson by focusing on dynamics within global capitalism that contradict societal expectations.

The petrochemical industry is a slippery object of study, located at the intersection of the upstream oil and gas industry and the downstream refining, chemicals, and plastics industries. The major players work across different parts of the value chain; some are vertically integrated oil companies like ExxonMobil and Chinese state-owned Sinopec, while others are multinational chemical companies, like BASF and Dow. The industry is dominated by a small number of powerful firms with a history of anticompetitive practices and lack of transparency.36 It relies on complex global supply chains, which are rooted in histories of military and colonial supply lines.37 Deborah Cowen details how the invention of the global supply chain was based on the old art of military logistics, as a “banal management science—a science that was born of war—in the recasting of the economies of life and death.”38 The global petrochemical industry and its ways of seeing were also born of war, legacies that endure. The operational logic of the industry is militaristic, guided by efforts to gain geopolitical advantage, navigate risk and complexity, and annihilate opposition. Toxicity is deftly hidden behind arsenals of multiscale expertise, from the geopolitical to the molecular, and within multiple frameworks, from technological to financial and legal. Corporate responsibility is avoided at all costs.

Both value and supply chains are vital for understanding the way the petrochemical industry works. These chains overlap, with subtle differences. Value chains include all the activities that add value in the lifecycle of a product. They are fundamentally processes for profit maximization. By contrast, supply chains are networks of production and distribution between a company and its suppliers. The petrochemical industry uses supply chains to transport its materials and to offload its waste.

When confronted with public criticism, the petrochemical industry often deflects attention downstream along its supply chain. As one industry representative remarked on a public tour of the Fawley ExxonMobil petrochemical plant in the UK: “If you see a sulfur tanker sometimes dripping a bit of yellow stuff behind it, which is totally harmless but unsightly, it’s come from us, but it’s the sulfuric acid industry.”39 In other words, the sulfuric acid industry bears responsibility for the petrochemical industry’s waste. Another corporate executive at a plastics conference in Antwerp blamed transporters for the heaps of tiny plastic pellets known as “nurdles” that wash up on industrial port shorelines.40

Yet the petrochemical industry is protective of its value chain, with a long history of concealing and denying the harms of its toxic products. At the training workshops I attended on petrochemical markets, industry representatives lamented the decline of profitable toxic plastic markets, such as polystyrene and BPA, due to bans, regulations, and public controversies.41 I also observed how the industry protects its value chain through continually reinventing itself, seeking new technological solutions to its own problems, from “innovative” circular economy projects to green chemistry and sustainable packaging. A corporate executive at a petrochemical industry conference in 2016 reflected: “There are critical issues that we are facing as an industry. We became the bad guys; we became the non-sexy industry. We are not fashionable nowadays. But if well-addressed and properly debated, we can find potentially alternative solutions.”42

The idea of industry proposing technological solutions to its own environmental problems is based on the modern belief in the power of technological innovation. It exemplifies what philosophy of science scholar Isabelle Stengers called the “techno-industrial capitalist path” to describe how the chemical company Monsanto promoted genetically modified organisms (GMO) in the 1990s as an innovative and risk-free “solution” to world hunger.43 Industry leaders concealed industry-backed scientific studies about the risks of GMO crops to pesticide resistance in insects. Their true motivations were to profit through commodifying agriculture.44 Stengers’s critique of the techno-industrial capitalist path echoes Ulrich Beck’s observations about the failure of techno-scientific rationality within what he calls “risk society.” Beck argued that “the sciences are entirely incapable of reacting adequately to civilizational risks, since they are prominently involved in the origin and growth of those very risks.”45

Driven by the endless pursuit of profit, the global petrochemical industry has an imperialist logic of continual expansion and speculation, akin to other extractive industries within global capitalism. The industry also holds a deep-rooted belief in the power of science and technology to generate profit as well as to fix problems, which it shares with other modern, technology-based industries.46 However, the petrochemical industry is also distinctive, poised between upstream and downstream players, ubiquitous yet hidden across complex global value and supply chains, and at the nexus of overlapping social and ecological crises.

Petrochemical industry plans for perpetual toxic expansion have not yet failed, unlike Scott’s state social-engineering schemes. However, like Scott’s “state simplifications,” corporate petrochemical logics are also simplifications, despite their basis in navigating complex systems. In the real world, the petrochemical industry interacts with multiple other complex social, political, economic, and ecological systems. While the ecological crisis intensifies, the industry is facing existential threats to its future survival. As Ferguson observes, “New times bring new dangers, and new dangers require new tools for critical analysis.”47



The Resonance of Environmental Justice

This book examines the oil, petrochemical, and plastics complex in terms of a multiscalar, planetary battle for environmental justice, with various points of articulation and struggle. It draws inspiration from a diverse range of scholarship and activism within environmental justice studies, particularly critical environmental justice studies and Indigenous and anti-colonial environmental justice studies.48 Julie Sze writes that the “expanding resonance of the environmental justice movement framework is a concrete response to intensifying and interconnected conditions of pollution and inequality.… That perspective matters now more than ever, as communities face hydra-headed assaults.”49 In the spirit of expanding resonance, this book explores themes of interconnection across different movements, while recognizing the importance of diverse local and national contexts and struggles. It adopts a critical environmental justice studies perspective by focusing on enduring issues of systemic toxic injustice, rooted in long histories of racial capitalism and colonialism, but it also seeks to find pragmatic possibilities for ecological alternatives.

The petrochemical industry has a key role within the wider history of the environmental justice movement in the United States, which emerged in the 1980s in response to disproportionate toxic waste dumping and environmental hazards in predominantly low-income Black communities. Many of the first major environmental justice cases in the United States relate to the environmental health impacts of the petrochemical industry, from the protests over the PBC (polychlorinated biphenyls) landfill site in Warren County, North Carolina, in 1982, to the contamination of water with DDT (dichlorodiphenyltrichloroethane) in Triana, Alabama, in the 1980s, to the grassroots struggles over toxic petrochemical pollution in the region nicknamed Cancer Alley in Louisiana, which began in the 1980s and continue to this day.50

The problem of petrochemical pollution was also a defining issue in the mainstream US environmental movement of the 1960s and 1970s. Rachel Carson’s publication of Silent Spring in 1962 brought international attention to the toxic implications of pesticides on ecosystems and public health.51 In 1978, the discovery of a toxic chemical dump buried in the residential community of Love Canal, New York, was a pivotal disaster that shaped environmental policy in the United States, leading to the creation of the Superfund Act of 1980, national legislation that taxed corporations to clean up hazardous waste sites.52 Arguably, the significance of the petrochemical industry as a serious perceived public threat to environmental health and safety was surpassed only by the threat of the nuclear industry at the height of the Cold War.53 Public concern over these risks has changed over the past half century, with periods of outrage and alarm following disasters as well as with periods of relative calm. With rising concerns about the plastic, toxic, and climate crises in recent years, the petrochemical industry has come under scrutiny again.

This book situates the environmental injustices of the global petrochemical industry within a multiscalar approach, including a wider temporal perspective than it is typically framed by, within the context of five hundred years of colonialism, and in relation to planetary deep time. This may sound odd, given that the first petrochemical plants were developed only a century ago, built in order to find uses for the waste by-products of oil refining, and given that petrochemicals rose to become a major global industry only after the Second World War.54 Even the use of fossil fuels as the engine of industrial growth is a modern capitalist phenomenon. Yet there are two reasons why a deeper temporal perspective on petrochemical injustice is warranted, one which relates to history, and another which relates to the future.

First, as many Indigenous scholars and activists contend, environmental injustice did not begin with the discovery of fossil fuels; rather, it can be traced to first contact throughout five hundred years of colonialism.55 Indigenous scholar and activist Dina Gilio-Whitaker argues that settler colonialism is itself a structure of environmental injustice, and she criticizes dominant environmental justice approaches for failing to address issues of decolonization. According to Gilio-Whitaker, environmental justice for Indigenous peoples “must be capable of a political scale beyond the homogenizing, assimilationist, capitalist State. It must conform to a model that can frame issues in terms of their colonial condition and can affirm decolonization as a potential framework within which environmental justice can be made available to them.”56 This relates to the insightful observations by Kathryn Yusoff and Myles Lennon that energy transitions debates focus too narrowly on the history of fossil capitalism without acknowledging that the fossil fuel transition was made possible by first using human labor as a form of energy under slavery.57

David Pellow’s framework of critical environmental justice studies also highlights the limitations of dominant environmental justice approaches that seek paths to justice through the state, particularly in the US context of state-sanctioned racial violence. The critical environmental justice studies framework is based on the idea of “indispensability,” which builds on the work of critical race and ethnic studies scholar John Marquez on “racial expendability” to argue that, within a white-dominated society, people of color are typically viewed as expendable. Furthermore, it is an intersectional approach that “recognizes that social inequality and oppression in all forms intersect, and that actors in the more-than-human world are subjects of oppression and frequently agents of social change.”58 The role of scale in the production and possible resolution of environmental injustices is also central, not only in terms of size and space but also in terms of historical time, taking into consideration the European conquest of Indigenous lands and the enslavement of people of African descent.59 Within this perspective, “environmental injustice is a form of violence created through systems of racial capitalism, settler colonialism, and enslavement that are sustained by the state.”60

The second reason to consider a long temporal perspective relates to the future. Many environmental justice struggles are based on deep connections to land and ecosystems, which challenge destructive ways of thinking while offering hope for the future of multispecies relations on the planet. These struggles include Indigenous resistance mobilizations and other place-based ecological movements in defense of territory, particularly those with non-dualistic perspectives, which emphasize interdependent relationships between humans and the natural world.61 Arturo Escobar calls these struggles instances of “pluriversal politics,” encompassing efforts to move toward an alternative world, “a world where many worlds fit.”62 The “pluriverse” is a response to interrelated crises of development, modernity, and dualistic thinking, which underlie capitalist and colonial systems. As Escobar writes, “Faced with crisis of our modes of existence in the world, we can credibly constitute the conjuncture as a struggle over a new reality, what might be called the pluriverse, and over the designs of the pluriverse.”63

While there is a great deal of resonance between these perspectives, there are also some key differences. Aimee Carrillo Rowe and Eve Tuck argue for an “ethic of incommensurability” in the context of settler colonialism, rejecting the idea that all social rights and justice projects can be aligned with Indigenous land rights struggles.64 On the theme of incommensurability, this book will discuss the importance of examining contexts of environmental injustice in which the concept of environmental justice is not an established discourse among environmental activists—for instance, in the case of China. Environmental groups in China tend to avoid the language of rights or justice, instead using more pragmatic and subtle modes of “embedded activism” within the constraints of an authoritarian state.65

On the scale of the interconnected mesh of the petrochemical planet, this book extends the discussion of environmental injustice to the interconnected concepts of “waste colonialism” and “ecologically unequal exchange,” which relate to the petrochemical value chain, particularly its downstream consumption and waste streams. Many scholars, activists, and politicians have used the concept of “waste colonialism” since the 1980s, as well as the related terms “garbage imperialism” and “toxic colonialism,” to describe the unjust transnational export of hazardous waste from high-income to low- and middle-income countries.66 Waste colonialism has renewed relevance today in debates about the transnational trade (and illegal transnational dumping) of hazardous plastic waste.67 According to Liboiron, waste colonialism is based on the “assumed entitlement to use Land as a sink, no matter where it is,” and it extends beyond exporting the problem of waste itself to exporting waste management “solutions.”68

The related concept of “ecologically unequal exchange” highlights how the structures of international trade and consumption shape the uneven global distribution of environmental harms, including deforestation, biodiversity loss, greenhouse-gas emissions, and pollution.69 The mass overconsumption of plastics on a global level, particularly single-use plastics, is a major yet under-examined form of ecologically unequal exchange.70 The later chapters in this book discuss the problem of mass overconsumption of petrochemical products, which is driven by the industry’s tireless project of manufacturing demand in new markets.

Petrochemical degrowth is crucial for transforming the industry: dramatically reducing the production of toxic, wasteful, and carbon-intensive petrochemical products. Just transition policies are also vital to assist displaced workers and communities and to ensure that low-carbon transitions do not have unequal benefits and harms.71 The wider imperative for both “degrowth” and “just transitions”—across the global capitalist system—is embraced in the environmental justice call for “just sustainabilities,” which Julian Agyeman, Robert Bullard, and Bob Evans define as “the need to ensure a better quality of life for all, now and into the future, in a just and equitable manner, whilst living within the limits of supporting ecosystems.”72 However, radical proposals for just and sustainable transformations of the petrochemical industry—involving deep decarbonization, decolonization, detoxication, and downscaling—have yet to gain traction in policy or practice. Many workers and residents rely on the petrochemical industry for their livelihoods, whether directly or indirectly.73 Moreover, people around the world depend on the petrochemical industry and on its complex supply chains and interconnected industries for their food, transport, health, connectivity, housing, and consumer lifestyles.74

This book addresses the dilemmas of deep industrial transformation. How can we tackle the complex “wicked problem” of a powerful, dirty, yet “essential” industry?75 Unpicking dominant capitalist narratives and their power is one place to start. Another is through stepping up the level of resistance.



Multiscalar Battles of Industrial Transformation

Long-standing battles over the necessary transformation of the petrochemical industry are intensifying across multiple fronts, sites, and scales. By engaging not only with environmental justice movements but also with corporate worldviews, this book identifies some of the mechanisms of power and resistance for transforming planetary petrochemical politics.

My analysis of industrial transformation expands upon and brings together insights from two perspectives: first, critical political economy perspectives on global capitalism, racial capitalism, fossil capitalism, and historical transformation; and second, anti-colonial and de-colonial perspectives on environmental justice and alternative ecologies of “degrowth,” “indispensability,” “just transitions,” and the “pluriverse” in dialogue with a wide range of scholars. Both sets of critical perspectives are relevant for navigating the stakes and dilemmas of industrial transformation—on the one hand recognizing the barriers of embedded state-sanctioned racial violence and the power of capitalist adaptation and cultural hegemony; while on the other hand recognizing the capacities for resistance and alternative ways of thinking, being, and living.

This book shows how the petrochemical industry engages in deceptive campaigns to avoid responsibility for toxic harms as well as in proactive “wars of position” in response to public concerns over the ecological crisis, through positioning itself as part of the solution within green transitions. Writing on the challenges of energy transitions in societies dependent on fossil fuels, Peter Newell draws on insights from Gramsci on the distinction between “trasformismo” and “transformation” in wars of position over hegemonic green capitalist ideas.76 Gramsci’s concept of “trasformismo” describes a process of co-optation that “serves as a strategy for assimilating and domesticating potentially dangerous ideas by adjusting them to the policies of the dominant coalition and [which] can thereby obstruct the formation of organized opposition to established social and political power.”77 The petrochemical industry deploys strategies of co-optation through highlighting its role in producing green technologies and aligning its discourse with sustainability policy buzzwords, including the “circular economy” and “net zero.”78

This book also examines escalating forms of resistance to the petrochemical industry, on multiple fronts and levels. It draws attention to examples of multiscalar activism against the dominant oil, petrochemical, and plastics regime, a form of collective resistance that is articulated across separate but interconnected issues, sites, and scales.79 Some fenceline petrochemical communities have aligned their struggles with broader campaigns over plastics pollution, climate justice, and Indigenous land rights, which pose increasingly existential threats to industry. While multiscalar activism can increase political visibility and solidarity across movements, there are often setbacks—and in many cases, toxic petrochemical pollution and proliferation continue. My analysis of multiscalar activism extends not only to scaling up resistance but also to “scaling wide,” across diverse networks, as well as to scaling down to less visible modes of activism.80

In The Mushroom at the End of the World, Anna Lowenhaupt Tsing reflects on the problem with ideas of scalability for diverse practices. The “art of noticing,” of paying attention to specific local ecologies, does not scale up. This problem relates to scientific knowledge, but it also extends to modernity and capitalist expansion: “Progress itself has often been defined by its ability to make projects expand without changing their framing assumptions. This quality is ‘scalability.’ ” In order to make projects scalable, Tsing argues, they need to be able to change frames smoothly, to “be oblivious to the indeterminacies of encounter; that’s how they allow smooth expansion. Thus, too, scalability banishes meaningful diversity, that is, diversity that might change things.”81 Yet Tsing notes that both scalable and non-scalable projects can be either destructive or benign, pointing to the example of unregulated loggers as more ecologically harmful than scientific foresters. The main distinction between scalable and non-scalable projects, she suggests, is that the latter are more diverse.

Max Liboiron and Josh Lepawsky make a related intervention about the importance of scale. They argue that scale is “a way of understanding the relationships that matter to defining an issue, and thus of locating where and how interventions might best take place.”82 The problem with scale emerges from dominant and exclusive approaches to knowledge, which produce “ ‘scalar mismatch,’ where one instance is taken to be the whole phenomenon, or where one perspective is assumed to work in all cases.”83 Scale is relational: “think of how gravity matters to elephants but doesn’t matter nearly as much to viruses, whose local movements are more influenced by the capillary action of their host liquids.” Nor is scale a continuum. Many things cannot “scale up”—“a skin cell cannot ‘scale up’ to become an arm”—because there are “disjunctures in scale when things change.”84 There are practical implications of understanding scale as “relationships that matter within a situated context” for the kinds of multiscalar interventions to be taken in addressing social and environmental problems.

Multiscalar battles involve clashes over toxic injustices, including over diverse ways of seeing and constructing the world. There are deep conflicts, tensions, and sticking points in battles over green transformations, including powerful vested interests in fossil fuel-based economic growth; complex, interdependent systems with significant path dependencies and fossil fuel lock-in; and incommensurable values between different social groups. The clash between different values and ways of seeing the world is one of the most pivotal challenges for transforming the petrochemical industry.



Methodology

This book examines diverse perspectives, struggles, and sites across the petrochemical planet, focusing on major petrochemical-producing regions in the United States, China, and Europe. The book draws primarily on a selection of material from a wide body of research that was collected collaboratively for the project “Toxic Expertise: Environmental Justice and the Global Petrochemical Industry” (2015–20), for which I was the principal investigator. The Toxic Expertise project examined debates about the environmental and health impacts of the petrochemical industry from multiple perspectives, including those of corporations and of communities and other stakeholders.85

The research was undertaken in different stages by the project’s research team, with each researcher focusing on different questions across global, regional, and local levels. At first, I gravitated toward the global corporate ethnographic side of the project, which expanded to become the inspiration for this book. The corporate research was the least familiar, the most frustrating, and the most intriguing. It pushed me outside my comfort zone, and it involved many puzzles and unexpected turns. The findings propelled me to extend my study of the industry beyond the original scope of the project, tracing it through the first two years of the pandemic and the ever-intensifying plastics and climate crises.

Methodologically, my research on the petrochemical industry was influenced by studies on the material politics of oil in relation to global capitalism.86 Within a global historical context, Timothy Mitchell’s work on “carbon democracy” follows the “oil itself,” including its material qualities and its locations of extraction and refining. Through exploring these connections, we discover “how a peculiar set of relations was engineered among oil, violence, finance, expertise and democracy.”87 Tracing the emergence of disputes about the BP Baku-Tbilisi-Ceyhan oil pipeline, Andrew Barry’s Material Politics reveals how the implementation of corporate transparency, contrary to corporate expectations, fostered new forms of contestation.88 Another insightful ethnographic study, Hannah Appel’s The Licit Life of Capitalism, examines how the US oil industry creates forms of legality and legitimacy within local contexts in Equatorial Guinea, and the complex entanglements of local populations who work and live in the vicinity of the industry.89 The material politics of petrochemicals are intimately connected to oil, but they are more extensive yet elusive, at the intersection of complex supply chains and ecological crises.

Most research studies about toxic exposures in the petrochemical industry focus on single case studies of environmental injustice or movements in polluted fenceline communities. The few existing studies of the global petrochemical industry, in comparative perspective, are corporate and business histories.90 This book aims to present a systematic sociological analysis of the global petrochemical industry in relation to debates about corporate responsibility and environmental justice. With such an extensive subject, the book is necessarily partial and selective, aiming to offer insights into the complex struggles over petrochemical lifeworlds and transformations across multiple sites and scales. It approaches the question of scale from contrasting spatial and temporal viewpoints, juxtaposing the corporate imperative for expanding production with the importance of place-based contexts in environmental justice movements, and situating the question of industrial transformation within long planetary histories and futures. Multiscalar forms of activism present possibilities for traversing scales—finding points of convergence and solidarity, as well as tension, across environmental struggles.

Building on methods of comparative case-study research, which I explored in previous work, my research aimed to span micro and macro connections.91 Overall, the Toxic Expertise research project included 160 interviews with a range of different people in the United States, Europe, and China, including corporate representatives, policymakers, NGO representatives, environmental activists, lawyers, scientists, trade union representatives, petrochemical workers and managers, and community residents. In addition, the research included analysis of corporate reports, documents, trade magazines, and websites. The corporate ethnographic research involved participant observation at industry conferences, training events, official petrochemical plant tours, and multiple stakeholder events, conducted between 2015 and 2019 in locations in the United States, Europe, and China.92 Between 2020 and 2022, I conducted follow-up research to track rapidly changing petrochemical industry and fenceline community developments during the pandemic, attending virtual industry conferences and examining a wide range of reports, documents, and secondary literature.

Between 2016 and 2019, our research team conducted in-depth case studies in petrochemical residential areas in St. James Parish in Louisiana; Nanjing and Guangzhou in China; Grangemouth and Fawley in the United Kingdom; Antwerp in Belgium; and Porto Marghera in Italy.93 Across these diverse petrochemical fenceline communities, we explored how people made sense of living with risk and pollution in everyday life; how people took action in response to social and environmental injustices; and how people perceived environmental threats, hazards, and politics. We also conducted studies of broader industry dynamics and environmental health impacts, including a corporate social and spatial network analysis of the global petrochemical industry; a regional analysis of pollution and health data related to the European petrochemical industry; and a meta-analysis of lung cancer incidence for residents living in close proximity to petrochemical facilities.94 Finally, our research team compiled seventy-five qualitative case studies of petrochemical sites and controversies around the world, triangulated with corporate network and emissions data, to create a public, collaborative online global petrochemical map.95

Researching and writing this book has inspired many reflections about my own position and practice, through conducting research in diverse contexts of environmental injustice and through “studying up” to critically examine powerful corporations.96 It has been a journey of continual learning, challenging some of my own assumptions, particularly in terms of recognizing embedded dualistic thinking, including within sociology. As I discussed in the preface, engaging with questions of environmental justice has required me to reflect on “where I stand,” including a closer examination of my relationship to the settler colonial history of my hometown in Canada. Working in collaboration with researchers and activists on a large project with many different parts, it took a long time before I felt that I had my own story to tell about the research. Initially, I thought it was far too complex to even try. Gradually, my own story came into focus, involving studying up but also across, connecting debates about toxic pollution, corporate responsibility, and environmental justice to existential questions about deep industrial transformations.

I should note that my research is critical of the petrochemical industry but on a systemic rather than an individual level. Many corporate representatives whom I spoke with seemed genuinely concerned about climate change and plastic waste, and exhibited cognitive dissonance between personal and organizational values. The corporate justification of plunder—of land, lives, and communities—lies in the detachment of responsibility across a complex system.



Complex Systems

Now we reach the crux of the “wicked problem” that the petrochemical industry presents: its complexity as a system. The problem of complex systems is methodological, concerning the nature of the object of study and the question of how to study the object. The problem is also political, concerning the challenge of how to critically intervene in complex systems.

The theme of complex systems emerged at the beginning of my research. From my first industry conference to my first visit to a petrochemical plant, to my first interview with a corporate executive, I was overwhelmed by the sheer complexity of the industry. The networks of the petrochemical industry include thousands of corporate sites around the globe, nested within hierarchies of parent companies, subsidiaries, and manufacturing sites. Furthermore, the petrochemical industry is interconnected with upstream and downstream industries through myriad technical, economic, and logistical processes. Even at the level of specific sites, the concentrated geographies of petrochemical industrial complexes operate as highly complex systems, with integrated industrial infrastructure, waste processing systems, dedicated private emergency services, and zones for different uses: bitumen, liquefied petroleum gas, butyl polymers. Not surprisingly, given the scale of its operations, the petrochemical industry relies on the tools of complexity science (for example, modeling financial risk) as one of its many fields of expertise.97

Yet complexity, in itself, was hardly an insight. In fact, complexity often prevents insight. How was it possible to understand such a complex industrial system? I sought to penetrate the complexity as I continued with my research, participating in many petrochemical conferences and training sessions, speaking with a wide range of industry stakeholders, visiting several petrochemical complexes and fenceline communities, and triangulating qualitative and quantitative sources of data about pollution, environmental health, and corporate responsibility.



Theories of complexity and complex systems have roots spanning several intellectual traditions, including biology, ecology, mathematics, and cybernetics. These roots later extended to socio-ecological systems theory, neoliberal complexity economics, and sociological systems theory. Complex adaptive systems are highly resilient and self-regulating through circular feedback, and they have the remarkable ability to absorb external shocks.98 Many complex systems seem to share these autopoietic properties, from the biological cell to the global capitalist economy.99

Arturo Escobar’s vision of “designs for the pluriverse” draws connections between complexity theory and self-organizing autonomous Indigenous movements in Latin America.100 These movements in defense of territory and place are based on relational ways of understanding the world, seeing all life as interconnected and part of complex systems, and as non-dualistic, with an ethics of communalism and care. The dominant capitalist and colonial worldview, by contrast, is based on simplifications and dualisms, and the failure to grasp complexity. The economist Kate Raworth makes a related point, noting that systems thinking is the most ecologically attuned way of understanding the economy as a dynamic, complex adaptive system, as opposed to traditional economic models of the “economy-as-machine.”101 Decades of interdisciplinary research on socio-ecological systems have also focused on the interdependence of social and ecological systems, including complex adaptive systems.102 However, complex-systems thinking is also a key area of focus within neoliberal economics and science.

In the 1940s, the neoliberal philosopher Friedrich Hayek promoted complexity economics, based on the idea that complex systems such as the market are unknowable, with uncertain futures, and thus should not be subject to intervention.103 Jeremy Walker and Melinda Cooper argue that in the twenty-first century, many corporations and governments have adopted similar models of “neoliberal systems thinking” in their strategies to manage uncertainty and complexity, by designing resilience into systems.104 Examples include financial risk management; geo-engineering and climate science; Big Data and the new complexity science; and security responses to climate change, natural disasters, pandemics, and terrorism. For Walker and Cooper, neoliberal systems thinking is effectively “a call to permanent adaptability in and through crisis.”105 The authors worry about the capacity for neoliberal complex systems to absorb critique, but they underestimate the volatility and vulnerability of these systems.

William Connolly proposes an alternative view of complexity theory that recognizes its contentious origins but emphasizes its political possibility for “experimental intervention in a world that exceeds human powers of attunement, explanation, prediction, mastery, or control.”106 Connolly argues that economic markets are imperfect and volatile precisely because they interact in the real world with many other complex systems.107 Writing nearly a century before, Gramsci made similar insights on the complexity of modern political systems. Stuart Hall observed that one of the most significant contributions of Gramsci was to point to the “increasing complexity of the interrelationships in modern societies between state and civil society. Taken together, they form a complex ‘system’ which has to be the object of a many-sided type of political strategy, conducted on several different fronts at once.”108 According to Hall, this has implications for how “to unravel the changing complexities in state/civil society relationships in the modern world and the decisive shift in the predominant character of strategic political struggles.”109 If disruption and unraveling are possible, then this points to limits in the capacity for complex systems to absorb external shocks. What is the critical point whereby a system (such as petrochemical entanglement and proliferation) could become destabilized?

Despite seemingly universal properties of complex systems, in reality of course, they are not all the same. They have different characteristics and breaking points. The petrochemical industry is a complex adaptive system, with the powerful capacity for self-reproduction even in the face of profound shocks. The industry is primed for responding to threats, from challenging negative perceptions of plastic waste and toxic disasters, to doing business amid economic sanctions and civil war. The industry navigates complexity at different levels, on the one hand through engineering it, and on the other hand through taming it. Thus, for the petrochemical industry, complexity represents both an opportunity and a threat. The challenge for everyone who is concerned about sustainability, justice, and public health is to find a way of disarming the harmful features of the system without destroying everything else in the process.

Loops are a recurring and recursive theme in complex systems. We need to break out of the loops that perpetuate excessive petrochemical consumption, pollution, and waste. Systematic multiscale approaches are required to address the complex systems underpinning environmental inequalities. To do so, we must first recognize the limitations. It is difficult to extend systematic analyses and critical engagements across different scales in terms of geography, in terms of values, and even in terms of ontology. It involves continually shifting attention between micro and macro levels, and grappling with conflicting forms of science, knowledge, and politics.



Structure of the Book

The global petrochemical industry is under considerable pressure to transform, but competing visions, interests, and values are at stake. The opening two chapters of this book juxtapose two opposing worldviews of the vast territorial expansion of the global petrochemical industry: the military-strategic vantage point of industry, and the grassroots resistance of polluted fenceline communities. Chapter 1 reveals that despite internal differences, the petrochemical industry has a collective operational logic based on geopolitical strategies to address a range of complex, uncertain, and risk-laden scenarios. This deep-rooted logic drives relentless expansion at the expense of disadvantaged populations, and it underpins the industry’s responses to crisis. In stark contrast with corporate worldviews, chapter 2 shows how fenceline petrochemical communities around the world have witnessed firsthand the unjust burdens of toxic exposure and employment blackmail. Grassroots activists have fought protracted battles to hold corporations accountable for the costs of clean up or relocation, with some victories but many failures.

For decades, fenceline environmental justice struggles have highlighted the toxic impacts of industry, but with few impacts beyond the level of individual corporations. However, as chapter 3 discusses, some people living in fenceline communities have widened their base of support through multiscalar activism, connecting to broader concerns over plastic waste, climate change, toxic pollution, and land rights. Other fenceline community activists have adopted more subtle, microscale forms of resistance within contexts of political repression, gathering strength as they wait for opportunities for future escalation. Multiscalar activism can be risky, but it can also raise the political visibility of fenceline issues, while exerting pressure on corporations from a powerful angle: the future survival of the industry. Chapter 4 confronts this existential angle head-on, examining the competing stakes of the planetary petrochemical crisis for the future of the petrochemical industry and for multispecies life on Earth.

The petrochemical industry is on a path of profound transformation, but its trajectory remains uncertain. Chapters 5 and 6 examine the dilemmas of just and sustainable petrochemical transformation, challenging the unsustainable capitalist growth imperative while recognizing the embedded problem of petrochemical dependency across multiscalar material and cultural systems. There are significant barriers to radical industrial transformation, not least the powerful interests of petrochemical corporations. Multiscalar activism is an important tool of resistance, but enforceable regulations and fundamental changes to growth and consumption-driven models of capitalism are also required. To conclude, this book sketches out a vision for an alternative petrochemical planetary politics.







1
The Petrochemical Game of War



The water is served in glass, rarely in plastic. The networking tables are high and circular. Most participants are men over the age of fifty. Maps detail petrochemical investments around the world, with arrows showing the flows between countries. They resemble the maps of flight paths that you see in airline magazines, or preserved plans from old military campaigns.

I have been an interloper at dozens of these global petrochemical industry events, paying the hefty registration fees and declaring my professional identity.1 My first was a petrochemical conference in Amsterdam in 2016, where I immediately stood out on the list of eighty-odd participants. “So, you’re a sociologist,” a leading industry representative said, singling me out during a coffee break. “Why are you interested in petrochemicals?”2 I was directed to Sarah, a corporate sustainability consultant, who told me about her work with multinational companies. A geologist by training, she seemed to have faith in the idea of a virtuous circle of economic and environmental sustainability. But later that afternoon, when the corporate executives unveiled their grand new investment plans, Sarah turned to me in a hushed voice: “These plans completely contradict their commitments to the Paris Agreement!” she exclaimed. “Especially the coal investments in China. Why doesn’t anyone say anything about this?”

I observed similar outbursts of moral objection at many of the petrochemical events, alongside the usual talk about the threat of regulations and the price of crude. Some outbursts, like Sarah’s, appeared spontaneous. Others were more rehearsed, part of a soul-searching repertoire that was standard in these spaces. “What do I say to my granddaughter when she asks me about climate change?” asked a petrochemical executive during a panel discussion about the future of polymer markets in 2019.3 There were other eruptions, too, betraying different commitments. “Who here likes the color green?” a petrochemical speaker scoffed about the public backlash over fracking.4 Over time, I learned that internal conflicts could in fact be productive rather than disruptive for companies in contested industries, showcasing their apparent capacity for self-reflection and dialogue.5

Participants at these events came from a range of industry and professional backgrounds, including not only petrochemical, plastics, and oil company representatives, but also corporate lawyers, chemical engineers, management consultants, market analysts, refinery operators, catalyst merchants, food packaging company representatives, shippers, and precious-metals specialists, to name just a few. Each participant brought a different professional and personal perspective to the events. Ultimately, even the most self-critical corporate narratives looped back to the script: the industry was under assault, but its capacity for innovation and problem-solving would save it. As an industry analyst commented in the lead-up to the UN Climate Change Conference (COP26) in Glasgow in 2021:


The chemical industry is really good at problem-solving. The challenges of decarbonization and net zero: if we state the goals, that allows the industry to change. The science is there. There’s things that can support the industry in creating these solutions. The policies have to be aligned in order to not constrain the industry by saying, “We need you to get to net zero, but you can’t do this, and you can’t do that.”6



Industry events are curated performances, offering few clues about the inner workings of individual corporations. However, they do offer clues about the strategic world of the industry. Most of the elements of the corporate petrochemical world are taken for granted by participants—the fierce geopolitical positioning, the calculated risk-taking, the faith in technological solutions, the boom-and-bust cycles, and the adversarial relationship with regulators. These are all part of the thrill of the game. Rooms buzz with excitement during times of high profitability, and they slump when profits are dipping.

The discussion topics are grouped like pieces in a game of Risk, the classic board game of strategic conquest, carving up the globe into contested geopolitical blocks: “Iran and Russia: Latest Developments and Impacts of Sanctions on Petrochemicals Product Flows”; “China’s Expansive One Belt, One Road Initiative Impact on the Petrochemical Industry.”7 Each player competes for the domination of feedstocks. “Global Crude Oil Outlook”; “Consequences of the US Shale Gas Boom on the Downstream Petrochemical Industry.” The players march from regional feedstock locations to global markets in olefins, aromatics, and derivatives, across different technologies and regions. “The Dark Days of Benzene”; “Crude Oil to Chemicals.” Alliances are forged to tackle the obstacles: “Climate Change’s Influence on Future Business Ventures”; “Plastics Sustainability”; “COVID-19 and the Crude Oil Crash: Supply Chain Resilience in the Petrochemical Industry.” The winners take home the biggest share of the global profit, and there is a scramble over the remaining pieces.

There is talk of “bear fights” in petrochemical markets; “boxing matches” between regional competitors; and environmentalists having “a knife edge to our throat.” There are references to “nails in the coffin” for losing players; and the ultimate risk of being “killed, stone dead.” Yet there are also “saviors in the export markets,” and various strategies for “winning the war.”



This chapter aims to “see like the petrochemical industry” on a strategic level, to gain insights for critical intervention.8 My analytical approach examines the operational logic of the industry in terms of a game, including its playing field, rules for success, and strategies. These terms are all commonly used within the industry, as indeed they are in many other industries, along with direct references to “the game.” By seeing the world in terms of a game, where material control, technological prowess, and market domination are the ultimate goals, petrochemical players become detached from the real-world implications of their actions.

On one level, the petrochemical industry operates like most other contested industries within global capitalism: it pursues profit relentlessly, while engaging in wars of position to combat threats and maintain hegemony.9 Yet on another level, the petrochemical industry has its own ways of operating, which stem from its path-dependent history of collusive practices, including illegal cartels and tacit cooperation to gain market control.10 The industry is embedded in geopolitical conflicts over access to raw materials and markets, based on technologies developed in actual wars, and deploys military models for navigating complexity and risk.

The geopolitical origins of the petrochemical game of war can be traced to colonial histories of the Great Game between Russia and Britain over control of Central Asia, the Scramble for Africa, and oil exploration in the Middle East.11 In Savage Ecology, Jairus Grove contends that war is a “form of life” that has made the world through centuries of geopolitical violence.12 Grove defends this expansive definition of war, which goes beyond the “real war” of military conflict, arguing that “politics, colonialism, settlement, capitalism, ecological destruction, racism, and misogynies are not wars by other means—they are war.”13 While this argument is compelling, my analysis of the petrochemical game of war is somewhat closer to the classical version.

War is not just a metaphor. The petrochemical industry produced deadly toxic gases that were used in both world wars: phosgene was used as a chemical weapon during the First World War, which is sometimes referred to as the “Chemists’ War,” and hydrogen cyanide was used by the Nazis in the gas chambers during the Second World War.14 That war brought unprecedented demands for synthetic rubber, high-octane aviation fuel, nylon, and other petrochemical products, produced for a range of military uses.15 In the aftermath of the Second World War, the German chemical company BASF emerged out of the remnants of IG Farben, which operated a concentration camp at one of its petrochemical complexes during the Nazi period, and the first directors of BASF were tried as Nazi war criminals.16 Other petrochemical companies—most notoriously Shell—have been implicated in human rights violations, including the murders of environmental activists.17 Doing business in conflict zones was a standing agenda item in many petrochemical conferences that I attended. In 2022, the devastating Russian invasion of Ukraine underscored the extent of global and military dependence on fossil fuels. Major oil, gas, and petrochemical companies posted record profits in 2022, and were widely criticized for immoral profiteering from the energy crisis.18

The analogy between warfare and corporate strategy may seem exaggerated, but I did not set out to find it. When I started my investigations, I knew about the petrochemical industry’s long history of “deceit and denial,” as the historians Gerald Markowitz and David Rosner call it, hiding knowledge about the toxic health hazards of their products.19 However, I was surprised at the extent to which industry leaders habitually and explicitly deploy military language and tactics. In regular business meetings, corporate representatives talk openly about their opponents in terms of war, particularly environmentalists, regulators, and the public. Throughout its history, the industry has often tended toward collusion, including formal, tacit, and illegal forms of market control, particularly when faced with threats.20

Today the industry positions itself within a world of “volatility, uncertainty, complexity, and ambiguity” (VUCA), a concept that was first advanced by the US military to describe post–Cold War contexts, which has since become a twenty-first-century management buzzword.21 The industry also uses several other concepts which have military origins, including the very ideas of “strategy” and “logistics.” The art of navigating the petrochemical industry through intensifying existential threats involves multiscalar tactics of “toxic expertise”—expertise about toxic hazards, and the toxic nature of expertise itself.22

James Scott argued that authoritarian modern states attempted to order nature and society through “state simplifications.” Countering these “pernicious” modern state logics, which led to human tragedies and disasters, Scott emphasized “the indispensable role of practical knowledge, informal processes, and improvisation in the face of unpredictability.”23 Macarena Gómez-Barris observed further that “extractive capitalism literally ‘sees like the state,’ ” which means “violently asserting its rule over human and nonhuman populations.”24 Gómez-Barris cautioned, however, that “if we only track the purview of power’s destruction and death force, we are forever analytically imprisoned to reproducing a totalizing viewpoint that ignores life that is unbridled and finds forms of resisting and living alternatively.”25

Throughout this book, I argue that both perspectives are needed to counter the destructive forces of global capitalism. On the one hand, we need to find alternative ways of living and thinking and to highlight forms of resistance. On the other hand, we need to critically examine the driving logics of powerful industries, which are neither simple nor entirely predictable.26 In fact, many industries within global capitalism, including the petrochemical industry, have incorporated complexity thinking into their schematic ways of operating.27 The petrochemical industry has refined its strategies for securing, maintaining, and expanding its power. While there is danger in overestimating its totalizing worldviews, there is also danger in underestimating them.


A Brief History of the Playing Field

The extraordinary rise of petrochemicals in modern society occurred in the aftermath of the Second World War. It was accelerated by the large-scale, technology-driven demands of the war effort, and then shifted in the postwar period toward new mass consumer markets for plastics. Oil companies in the United States (such as Standard Oil, Shell, Mobil, Amoco) built the first petrochemical plants near their refineries in the 1920s and 1930s to find uses for the by-products of oil refineries.28 During the same period, scientists in Western European and American chemical companies (such as DuPont, Dow Chemical, Union Carbide, IG Farben, Solvay, Imperial Chemical Industries) synthesized a number of chemicals derived from coal, wool, and alcohol to find cheap replacements for a wide range of natural products such as wood, glass, rubber, and textiles.29 The potential of oil as a major petrochemical feedstock (raw material input) became evident in the lead-up to the Second World War, as refining and chemical processes were developed for military purposes.

According to the business historian Alfred Chandler, the postwar growth of the petrochemical industry can be traced to two scientific and technological “revolutions”: first, the polymer revolution in the 1920s and 1930s, led by Western European and American chemical companies, when scientists discovered most of the major synthetic polymers (plastics and other resins) in use today; and second, the petrochemical revolution in the 1930s and 1940s, when oil companies began to produce experimental high-octane gasoline for the US army.30 Chandler argues that the “first movers” in the polymer and petrochemical revolutions—chemical companies and oil companies—achieved world market dominance in petrochemicals through the strategy of continually commercializing new products based on scientific and technological developments, creating strong barriers to entry through economies of scale and scope. However, there were other strategic barriers to entry too: chemical producers in the interwar period controlled the market explicitly through national and international cartels.31

Peter Spitz, a chemical engineer who worked in the American petrochemical industry from 1956 until the early 2000s, has written extensively about the history of the industry, drawing on his experiences at Esso Engineering, a division of the Standard Oil Company (which became Exxon Corporation in 1972), and as an industry consultant.32 In Primed for Success, Spitz accounted for the tremendous power of the IG Farben cartel, which was created in 1925 to rebuild Germany’s chemical industry, avoid duplication among German producers, set pricing, and keep out competitors. According to Spitz, “It is hard to appreciate today the extent to which German firms controlled the world’s organic chemistry before World War II.” The IG Farben cartel, which included BASF, Bayer, and Hoechst in Germany, gradually expanded to have a “sometimes controlling interest in 379 German and 400 foreign firms.”33

Spitz was particularly interested in the influential role of scientific exchanges between Standard Oil and IG Farben between 1925 and 1939 in the development of the petrochemical industry. In the book’s introduction, he casually noted his inspiration for researching this wartime history:


With the help of Dieter Ambros, then a high level executive of Henkel, and a good business friend, I spent an afternoon in Mannheim, Germany, with his father Dr. Otto Ambros, earlier an executive of I.G. Farbenindustrie, who headed up a complex that made Buna rubber during World War II at a plant near Auschwitz and was convicted as a war criminal because he had employed “slave labor.” Rehabilitated, he told me about his post-war experiences working for W. R. Grace’s chemical business, but he also recounted stories of his career at I.G. Farben.34



The matter-of-fact way in which Spitz describes this friendly meeting with a convicted Nazi war criminal is unnerving. He puts quotation marks around slave labor, as if to question its validity, while “rehabilitated” is assumed with a single word. Between 1947 and 1949, twenty-three directors of IG Farben were tried by the US Military Tribunal sitting in Nuremberg for war crimes and crimes against humanity, including using slave labor from the concentration camps; supplying the toxic gas Zyklon B to the concentration camps; conducting medical experiments on prisoners; producing synthetic rubber and fuels required by the Nazi war of aggression; and plundering foreign property in the German-occupied territories.35 Of the accused, thirteen directors were convicted.36 The IG Farben trial was a hallmark case, the first attempt in legal history to hold business leaders responsible for corporate crimes.37

By his own admission, Spitz’s career was closely tied to the legacy of IG Farben. He had his “baptism of fire” in the late 1950s and early 1960s at Standard Oil (“in a real sense,” he quips, due to “fires and explosions”), designing a petrochemical plant based on reports that American chemical executives had brought back from Germany after World War II.38 Indeed, historians have detailed how US oil company managers and scientists came to Germany immediately after the war to visit petrochemical industrial facilities and gather millions of pages of technical documents, resulting in “technology transfer” through “war booty.”39 Ultimately, Spitz justifies Standard Oil’s controversial collaboration during the Nazi period by saying that it was an unequal exchange: Standard Oil gained more information from IG Farben than vice versa, which, he claims, ultimately helped the Allied forces to win the war.40 While Spitz’s ethical and logical reasoning is clearly flawed, his detailed insider’s account demonstrates the significance of deadly war technologies for the rise of the petrochemical industry.41

The Second World War broke up the cartels. In 1941, the United States conducted an antitrust investigation into Standard Oil and its six subsidiaries for conspiring with IG Farben to restrict trade in synthetic oil and rubber around the world, indicting three corporate leaders, who resigned in 1942 due to pressure from stakeholders.42 However, as Diarmuid Jeffreys explains, “Standard Oil itself survived. In time of war no government is going to force the collapse of its biggest national oil business—no matter how disgracefully its top management has behaved.”43 In 1951, IG Farben was disassembled into different companies, including BASF, Bayer, and Hoechst, which each had their own legal identities, and thus did not carry liability for the crimes of the conglomerate.44 Anti-cartel legislation in the United States and Europe emerged after the war, although tacit cooperation continued.45 As historian Adam Hanieh points out, five of the “Seven Sisters,” the transnational companies that dominated the global oil industry between the mid-1940s and the 1970s, were US-owned, and after the war, nearly all of the world’s production capacity for ethylene (“the world’s most important chemical”) was located in the United States: “There was thus a mutually reinforcing relationship between the rise of American hegemony, the shift to an oil-centred global energy regime and the revolution in commodity production inaugurated by petrochemicals.”46

The petrochemical industry expanded rapidly in the postwar years, following “an extensive public relations campaign (by industry) to promote petrochemical products, particularly plastics, as materials that would transform the lives of Americans.”47 The industry promoted plastics as essential to modern consumer life, including cars, appliances, carpets, toys, foam insulation, piping, packaging, crockery, nylon stockings, and many other everyday products. The leading countries in petrochemical production were the United States, followed by Japan, Germany, France, and the United Kingdom, countries with high GDPs and disposable income to spend on the new consumer goods.48 To increase petrochemical capacity, oil and chemical companies built a vast number of petrochemical facilities, mainly located adjacent to refineries or within refinery complexes in coastal areas, for access to oil feedstocks and supply-chain networks. The largest clusters were located along the Gulf Coast of the United States near existing oil and refining infrastructure, and near major ports in Europe, fueled by imperial oil supplies from the Middle East.49 Petrochemical production also globalized in the postwar period, and several petrochemical projects were built in the Middle East, South America, Africa, and Asia.



“From its basic origin as a satellite of the petroleum, coal and chemical industry, petrochemicals has emerged as an industry of its own,” Monsanto executive Eric Yates declared in his keynote speech to the inaugural meeting of the European Petrochemical Association (EPCA) in 1967 in Deauville, France.50 The EPCA was established with the aim of finding a new meeting place for the growing “global petrochemical family” in Europe, beyond their roots in the US National Petroleum Refiners Association (NPRA) as the junior partner to oil and gas. Yates declared that the petrochemical industry had achieved “phenomenal growth” in the 1960s and that this was forecast to continue, but he cautioned that problems arising from such growth were becoming apparent.51

Tellingly, Monsanto was already working to find solutions to two of these problems. The first problem that the industry faced was the publication of Rachel Carson’s Silent Spring in 1962, which raised public alarm about the toxic consequences of DDT (dichlorodiphenyltrichloroethane) and other pesticides on health and the ecosystem. As the biologist and environmentalist Barry Commoner recalled, “Monsanto, which long knew about PCB [polychlorinated biphenyls] toxicity and must have known as well about its close similarity to DDT, nevertheless viciously attacked Rachel Carson for her views on the hazards of DDT and other pesticides.”52 The second problem was the industry’s discovery in 1964 that many workers in vinyl chloride plants suffered from acro-osteolysis, a degenerative bone condition. Quietly, Monsanto gathered information in vinyl chloride plants about the extent of the occupational disease—which was widespread—and then conspired with other petrochemical companies to hide the information from the public and the workforce.53

Shortly after the EPCA was founded, the boom years came to an end. The 1973 oil crisis led to downsizing and restructuring in the industry.54 New competitors entered the market, including state-owned enterprises in Brazil, Saudi Arabia, Taiwan, India, South Korea, and China. In the aftermath of the oil crisis, several chemical companies formed illegal cartels, which were later rooted out by the European Commission in the 1980s.55 This led to a period of intensified global competition and overcapacity in several petrochemical commodities.56

During the 1970s and 1980s, a series of major chemical disasters and accidents resulted in new environmental regulations on both sides of the Atlantic, including in the United States the Toxics Release Inventory Program in 1986 to regulate chemicals and the Superfund Act in 1980 to clean releases of hazardous substances, and in Europe the Seveso Directive in 1982, aimed at preventing major accidents with hazardous substances. The worst disaster was the Bhopal gas leak in 1984, which caused the immediate deaths of between 3,800 and 15,000 people.57 The response from industry insiders was to seize the opportunity presented by the disaster for corporate takeover: “For [Union] Carbide the disaster was not just the gas leak, tragic as that was. It was the response to that tragedy, in the emerging market for corporate control in the United States. Within days of the news of Bhopal, the vultures began to circle, being that Union Carbide’s breakup value far exceeded its current market value.”58 Faced with a wave of environmental regulations and public protests over the health effects of toxic petrochemicals, petrochemical corporations began to adopt the strategy of anticipating legislation through self-regulation, a strategy which they have refined ever since. For example, chemical industry associations around the world adopted the Responsible Care program, which was initiated by the Canadian chemical industry in 1985, and it began to lobby governments to block and delay further regulations.59

In the 1990s, the industry witnessed further global restructuring, with several mergers between leading American and European companies, foreign direct investment in emerging economies, and numerous joint ventures. Rather than interpreting this period as a shift away from traditional collusive practices within the petrochemical industry, Hubert Buch-Hansen and Lasse Henriksen argue that mergers and acquisitions can be seen as “the pinnacle of market control; constituting the moment when two competitors stop competing and join forces.”60 In fact, despite periods of restructuring, the petrochemical industry had a remarkably stable corporate leadership concentrated in the United States, Western Europe, and Japan up until the end of the twentieth century.61 Many of the top petrochemical corporations at the turn of the twenty-first century were the original leaders from the interwar era, and several remain dominant to this day, such as BASF, Dow, and ExxonMobil.

In the first two decades of the twenty-first century, corporate power across the petrochemical playing field gradually shifted, with China overtaking the United States and Europe as the world’s largest petrochemical producer and other emerging economies becoming global players.62 In a corporate network analysis of the global petrochemical industry conducted in 2017 and 2018, Thomas Verbeek and I found that the industry remained dominated by an established North Atlantic corporate elite (that is, in Europe, North America, and Japan), but that this hegemonic power has been challenged by isolated corporate networks in emerging economies, as illustrated in figure 1.1.63 This echoed findings from research on global corporate elite networks, which demonstrates the relative lack of integration of corporate elites in China and Asia with dominant North Atlantic corporate elite networks.64

But our multiscalar analysis also revealed more nuanced patterns, including both isolation and integration in the global petrochemical industry: “While corporate elite networks in emerging economies remained isolated from the established elite core, corporations in emerging economies have integrated with Western companies through joint ventures [figure 1.2] and spatial interlocks in petrochemical hub cities [map 1.1].”65 On a spatial level, the petrochemical industry is integrated through strategic regional concentrations of petrochemical facilities, particularly in the Eastern United States, in Western Europe, and along the Asia-Pacific coast, where leading companies from different parts of the world are collocated. In the shift to a multipolar world, the global petrochemical industry remains dominated by a handful of key corporations, which are highly competitive but also increasingly interdependent.

The petrochemical playing field has distinctive features, but it is by no means homogeneous: each company has its own history, culture, identify, and strategic interests.66 Each company has also had its share of scandals and disasters, from war crimes and human rights abuses to deadly explosions and the toxic poisoning of fenceline communities.67 The key players include vertically integrated international oil and gas companies (such as the supermajors ExxonMobil, Shell, and British Petroleum); diversified chemical companies (for example, BASF, Dow, Formosa Plastics, and Mitsubishi Chemical); national state-owned oil and gas companies (such as Chinese Sinopec, Saudi Arabian SABIC, and Brazilian Braskem); specialized downstream petrochemical companies (for example, LyondellBasell); and other companies that do not quite fit (such as INEOS, which started out as a “pure-play” petrochemical company and later expanded into oil and gas).68


[image: ]
Figure 1.1.   Corporate board interlock network analysis of the global top ten petrochemical companies and four additional corporations from three emerging companies in 2017–18. The analysis is based on indirect interlocks through other companies (left) and through policy-planning institutes, other organizations, and states (right). Note: White squares are companies based in Europe and the United States; dark-gray squares are post–World War II Asian entrants; light-gray squares are companies from emerging economies. Source: Verbeek and Mah, “Isolation and Integration.”
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Figure 1.2.   Joint venture interlock network based on direct joint venture integration (left) and through joint ventures with the same external companies (right). Source: Verbeek and Mah, “Isolation and Integration.”
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Map 1.1.   Meeting points where the subsidiary networks of American and European corporations integrate with those of corporations from other parts of the world. Source: Verbeek and Mah, “Isolation and Integration.”


Most of the leading petrochemical players have moved up and down the value chain at some point in their histories, from raw material extraction through to refining, petrochemicals, and plastics, although not always successfully. Vertical integration stretched some companies too thin—for example, oil companies that extended all the way down the value chain to plastics, later retreating to their “core capabilities.”69 Despite interconnections across the value chain, there are subtle distinctions between the upstream and downstream industries. During research interviews, several petrochemical and NGO representatives told me that, by and large, the further you went upstream, toward oil and gas, the less cooperative people were with each other, and the further you went downstream, toward the consumer-facing plastics industry, the more friendly and collaborative people were. A corporate representative from ExxonMobil Chemical remarked that even within the same vertically integrated company, the petrochemical and oil divisions rarely spoke to one another.70

I got the clearest sense that there were differences between upstream and downstream players when I attended an oil industry event, International Petroleum Week (IP Week) in London in February 2020, just before lockdown due to COVID-19. Echoing the staged confessional moments that I had witnessed at petrochemical events, the corporate representatives at IP Week made a great deal of show about engaging in “uncomfortable conversations” about climate change and asking the question, “Will this be the last cycle?”71 External speakers were invited to make provocations, and several speakers chastised the industry directly, saying that they had to stop funding climate change denial and lobbying. Watching the room, these interventions had an almost comic effect, as if they were scolding naughty children. There was practically no response. The industry presenters spoke only to what their specific companies were doing, all positive things about new technologies and strategies. One oil company executive shrugged and said that his company would continue with oil for as long as it could, noting the problem that “the bit that is actually challenged in our company is frontier oil exploration.”72 Over coffee, a media participant revealed that the real action at IP Week would take place later, by invitation only, at the extravagant parties hosted by the richest oil companies. It was here, in a highly securitized five-star hotel, surrounded by oil elites, that I felt most acutely that the petroleum world was not only incommensurable with my own but also detestable.

By contrast, the industry representatives in petrochemical-specific events were more energetic, often buzzing with excitement over the latest projects and technologies, and more expressive about the game of adversity and competition. One of the oil industry analysts at IP Week mentioned that they needed to learn from the petrochemical industry about methods for collaborating across the value chain to respond to sustainability threats, citing the example of circular economy recycling initiatives.73 I realized the difference: although petrochemicals are entwined with oil, in terms of its material politics, the petrochemical industry operates a tighter game, more exposed to market fluctuations, with its reliance on vast quantities of cheap feedstocks.74

“The dirty little secret of the industry,” confided a petrochemical workshop instructor to a room of budding petrochemical managers, “is that the only plant that the petrochemical industry builds specifically is for ethylene. All the rest are by-products of other industries, which can be good or bad.”75 Although the global petrochemical industry has grown and profited exponentially, it still operates in the shadow of the upstream players. In comparison with the upstream sector, the petrochemical sector is less profitable (for now), but it also offers a hedge against downturns in oil and gas prices and against threatened oil markets during energy transitions. Crude oil prices and petrochemical profits tend to be inversely related, and thus vertical integration between oil and petrochemicals is a key corporate strategy for managing volatility in commodity prices.76 For example, the oil-and-petrochemical major ExxonMobil profited during the first two years of the pandemic due to the strong pandemic-driven demand for single-use plastics; and then in 2022, the company reported unprecedented profits due to the rise in oil prices following the Russian invasion of Ukraine.77

During each year of my research, industry experts expounded on the implications of major disruptive or unpredicted events for the petrochemical playing field: the COP21 Paris Agreement (2015), Brexit and the election of Trump (2016), the withdrawal of the United States from the Paris Agreement (2017), the public backlash over marine plastic waste (2018), rising global attention to the climate emergency (2019), the COVID-19 pandemic and the crude oil crash (2020), the “Great Texas Freeze” (2021), and the Russian invasion of Ukraine (2022). They also made new predictions about the future growth of different petrochemical markets. Their predictions rarely proved accurate, and the only constant throughout the period was volatility and uncertainty.


Box 1.1. Regional Profiles in the Global Petrochemical Industry

In 2011, China emerged as the top petrochemical producer in the world, overtaking the United States and Europe.a China’s state-owned petrochemical industry has been driven by the national quest for self-sufficiency. Uniquely within the global petrochemical industry, China uses coal as one of its main petrochemical feedstocks, despite the high economic and environmental costs, but it also relies heavily on crude oil imports. By 2018, China had consolidated its leading global position not only economically but also in terms of technology and innovation.b It developed the first crude oil to chemicals (COTC) mega-project in 2019, and despite construction delays during the COVID-19, further COTC projects are being built. In January 2021, China became the world’s largest importer of liquified natural gas (LNG), with increased economic growth in the pandemic recovery.c In the long term, volatile oil prices and climate change targets could undermine the viability of coal-based and methanol-based feedstocks in the Chinese petrochemical industry.

In 2000, the US petrochemical industry was starting to stagnate.d However, the US shale gas revolution turned the fortunes of the industry around in the years following the economic recession of 2008. Shale gas (natural gas derived from hydraulic fracturing) offered a cheap, abundant, and accessible feedstock to the US petrochemical industry. This was a complete game changer, giving the United States a strong feedstock advantage, particularly when oil prices were high. Despite several years of growth in US petrochemicals, industry analysts issued warnings about a downturn from overcapacity at the end of 2019.e The crude oil crash in 2020 temporarily overturned the shale gas feedstock advantage, but the COVID-19 pandemic also delayed the overcapacity crisis, due to delays in capacity building and the rise in demand for single-use plastics during the pandemic.f

In the 2000s and early 2010s, European petrochemical companies struggled to compete, given their high feedstock costs (reliant on naphtha from crude oil, primarily from Russia, Norway, Iraq, Saudi Arabia, and the United Kingdom).g Throughout Europe, there were site closures and minimal investments. However, European markets slowly recovered after oil prices dropped and petrochemical markets expanded. In 2017, new large-scale investments in Europe were announced for the first time in decades, many relying on transatlantic shipments of LNG from fracked shale gas in the United States.h Many European refineries and petrochemical companies struggled to survive in 2020 due to the impacts of COVID-19, despite increasing demand for single-use plastics products, which favored some producers. In February 2022, the Russian invasion of Ukraine dramatically increased oil and gas prices in Europe, making European petrochemical companies reliant on Russian oil and gas feedstocks less competitive.

In the Middle East, state-owned companies have pursued large-scale petrochemical investments in order to diversify from oil. Similar to the United States, the Middle East has benefited from “advantaged” gas feedstock, while Latin America, Japan, South Korea, and Taiwan have struggled to compete, particularly until the fall in oil prices; but like Europe, they have slowly rebounded.i Following the example of the Middle East, Russia also turned to petrochemicals as a way of overcoming its reliance on oil.j It is unclear how different regions and countries will be affected by the long-term impacts of the pandemic, climate change and plastics sustainability policies, the energy crisis, and economic sanctions on Russian oil and gas supplies as a result of its invasion of Ukraine.
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The Rules for Success

The petrochemical playing field has changed considerably over the past century, but throughout its history the industry has been shaped by two rules for market success: first, geopolitical advantage in access to cheap raw material feedstocks (primarily oil and gas); and second, scientific and technological advantage, creating strong market barriers to entry. Both rules are enduring features of the petrochemical “game,” as the brief history above illustrates. However, in the twenty-first century, players have also used different corporate strategies for gaining market domination in an increasingly complex global playing field. In this context, some industry analysts have proposed further rules for success, including core capacity building, digital analytics, risk management, flexibility, diversification, and vertical integration.78 These rules are more contentious, particularly “unrelated diversification,” which some analysts consider to be a strategic error.79

Location has long been a major factor for success in the petrochemical industry because of the need for large volumes of cheap feedstocks and access to supply chain logistics. Petrochemicals are highly exposed to international competition.80 As my instructor explained at the beginning of a three-day training course on the petrochemical industry: “In order to get an understanding of the global petrochemical industry, you need to look at the different regions. Only then will it make sense.”81 He then summed up his thirty-eight years of experience working for a major American petrochemical company in one line: “Gases are expensive to ship across an ocean; liquids are cheaper.”82 The take-home message was that “there are pockets of regional advantage with gas as a feedstock because of shipping costs.” The twenty-first century has been characterized by regional asymmetries, with “advantaged” gas feedstock in the United States and Middle East, and rising petrochemical consumption in China, India, and other emerging economies.83

Scientific and technological advantages have also been essential for achieving political and economic power within the petrochemical industry. As noted above, being a first mover in scientific and technological innovation has been historically a key to corporate success.84 This explains how a handful of Western chemical and oil companies were able to gain market control in the early development of the industry. However, being a first mover does not ensure success; companies need to continually upgrade their technologies and fight off competitors. For example, Imperial Chemical Industries (ICI) was once the largest petrochemical company in the United Kingdom, and one of the original members of the interwar cartel led by IG Farben.85 After years of decline in the UK petrochemical sector, the Dutch company AkzoNobel took over ICI in 2007. A chemical industry consultant who worked for ICI in the United Kingdom for thirty years reflected on the significance of war for the industry’s technological developments:


So, at the end of World War I, the UK sat down and had a think and there were … I think it was four or five major chemical companies said, “Hey look, we’ve got absolutely stuffed by the Germans, who were vastly more inventive and creative than we are. We don’t have a good chemical industry. What we should do is pull everybody together, people making stuff from the fledgling organic chemistry companies, the inorganic chemistry, the whole thing, and we’re going to pull the whole lot together.” The whole shooting match came up here—and in World War II, as an example, ICI, I think, had forty-four major chemical plant projects as part of the war effort and delivered every single one on time, on budget, with full effect in this. It was a brilliant, brilliant, brilliant effort.86



Similarly, a polymer scientist who had also worked for ICI commented, with a touch of nostalgia, that most of the innovations in the petrochemical industry had happened during the Second World War. He stated bluntly that real change in the petrochemical industry would happen only through war or legislation.87

In fact, despite the importance of scientific and technological innovation for the petrochemical industry between the 1920s and 1950s, Chandler argues that the industry can no longer be considered high-tech because “chemical science no longer generates basic new learning to stimulate commercialization of fundamental products.”88 This is ironic given the strong discourse of technological innovation that the industry uses today. It also explains the palpable mood of excitement that I observed among catalyst engineers and polymer scientists at the Future of Polyolefins Summit in Antwerp in January 2019.89 In the wake of the global public backlash over marine plastics waste, they relished the opportunity to work on technological “solutions” to design recyclability into products, in order to make it possible to comply with the target of making all plastic recyclable in Europe by 2030.90 They were also piloting new research in chemical recycling, involving breaking plastics back down to their molecular level, but with challenges due to its high toxicity and carbon footprint.91 In other words, legislation, rather than war, had given the industrial scientists the opportunity to innovate.

In the twenty-first century, some corporate players have succeeded in overcoming long-standing barriers to entry through deploying new strategies of market domination. For example, the private company INEOS rocketed into the top ten global petrochemical companies in the 2000s, borrowing tools from venture capitalism by buying “unloved” petrochemical assets from blue chip major companies and effectively flipping them.92 Chinese state-owned Sinopec, the second largest chemical company in the world in 2021 (in terms of sales), has also defied the rules for success, driven by regional ambitions of market self-sufficiency to become a leading global player due to the high level of demand for petrochemicals in China.93 By contrast, BASF has retained its number one position as top global chemical producer for several years, dethroned only briefly in 2018 following the merger of Dow and DuPont, and ExxonMobil (what remains of Standard Oil) has remained firmly in the top ten.94

A leading industry analyst observed that the year 2018 was “the sixth year of an extended upcycle in global chemical markets—characterized by robust demand, tight supply, and strong profitability. This extended period of profitability has caused a surge in reinvestment planning activity in North America, the Middle East, China and other Asia locations.”95 At the same time, a report by McKinsey and Company warned that “the rules for success” in the petrochemical industry, long based on “stark regional asymmetries,” were about to change.96 The report predicted that there would be “slower demand growth in emerging economies and less abundant advantaged feedstocks” over the next decade. However, the rules for successes are constantly changing. In 2019, the petrochemical industry was heading into a downcycle, but COVID-19 and the crude oil crash of 2020 turned its fortunes around. There was a surge in demand for single-use plastics, and the petrochemical industry fared remarkably well during a global recession. In the longer term, its future remains highly uncertain, with intensifying sustainability pressures, ongoing geopolitical tensions, and regular supply chain disruptions.



Strategies

To see like the petrochemical industry, on a strategic level, it is important to examine what drives the industry, in terms of its visions, plans, and goals. The industry shares many of its approaches to strategy with other modern organizations, and indeed, the very idea of strategy itself has military origins. However, the industry’s strategies are also distinctive: it defaults to its foundational practices of collusion whenever possible in response to major opportunities or threats. In this section, I begin by situating corporate strategy within the context of strategy on a more general level. Then, I discuss strategic visions within the petrochemical industry, focusing on the illustrative example of the global chemical company INEOS. Next, I shift to a sociological analysis of corporate strategies in terms of wars of position, detailing the petrochemical industry’s collusive strategies in relation to two specific threats: the toxic effects of industry, and the overlapping threats of global environmental and health crises. My argument is twofold. First, the industry’s approach to threats is mechanistic; it treats them all simply as obstacles to achieving the goals of the game. Second, its strategies are reinforced ideologically through an instrumental capitalist process that Escobar calls “self-alchemization,” whereby “humans, finally, learn how to operate like individuals by construing themselves as raw materials for endless improvement.”97

Strategy is a well-established field of research within business and management studies, one that Gerry Johnson and colleagues define as “the long-term direction of an organization,” including a mission, vision, purpose, and objectives.98 Martin Shaw, a sociologist of war, argued that the modern concept of strategy originated in war but gradually diffused into wider societal usage in the 1960s, losing its military association.99 He was worried about this trend. “From the standpoint of the sociology of war and militarism,” Shaw reflected, “the strategization of society could be seen as part of the militarization of social life.”100 Anticipating Scott’s analysis in Seeing Like a State, he was critical of strategy because it failed to consider complex social relations and the consequences of war.101 Shaw traced the historical connections between war and bureaucratic planning and strategy, suggesting that “the success of war-mobilization led state controllers to think in terms of long-term ‘planning’ of the social and economic order, and to the broad development of ‘social policy.’ ”102

Writing about the development of logistics, Deborah Cowen unveiled similar connections between the military and corporate spheres of war and trade, arguing that logistics began as a military art, was adopted in the postwar period by civilian corporations, and that the two spheres, military state and capitalist economy, are deeply entangled. The key to this system of entanglement, as mentioned in the introduction, is the global supply chain, which arose out of military arts and logics.103

The petrochemical industry relies on its global supply chain for the violent extraction of raw material feedstocks, including oil, gas, coal, and biomass. Oil is one of the resources most associated with armed conflicts, and it is the core traditional feedstock of the petrochemical industry.104 The fracking of shale gas, the main petrochemical feedstock in the United States, has been highly controversial due to its association with groundwater contamination, toxic health effects, and earth tremors.105 Coal is one of the dirtiest petrochemical feedstocks, developed as an alternative to crude oil during the oil embargo under apartheid in South Africa, and used today in China, at tremendous financial and environmental cost, to feed the national drive for “self-sufficiency.”106 Despite the problems with “virgin” (new fossil fuel-based) feedstocks for petrochemical production, virgin feedstocks are difficult to replace and come with their own set of problems: bio-based (from sugar or biomass) and recycled “feedstock” pose social and environmental challenges to scale, and they fail to address issues of toxicity, carbon intensity, and extractive land use, including competition with the food system.107

Beyond supply chain injustices, perhaps most obvious evidence of the military origins of corporate strategy today is war gaming, developed by the military as a strategic application of game theory involving playing out a series of moves and countermoves to understand the “enemy.”108 War games have been used in a range of organizational contexts—for example, healthcare restructuring and climate change disaster scenarios.109 Petrochemical war games include conventional disaster scenarios, but they also extend to the everyday discourses and practices of the industry. When industry leaders engage in role-play within the petrochemical game, they often do so with mythical rather than military figures. These mythological figures relate to scripted roles within corporate “visions.” In organizational strategy, vision “typically expresses an aspiration that will enthuse, gain commitment and stretch performance.”110 In other words, an effective strategic vision should attract its followers through motivation and enticement. In the petrochemical industry, this works through using myths, which gloss over toxicity and violence, and replace them with heroic leaders and “essential” products. The corporate vision of the petrochemical giant INEOS exemplifies this phenomenon.


ALCHEMICAL VISION In 2018, the self-made billionaire Jim Ratcliffe and communications specialist Ursula Heath published The Alchemists, a book about the first twenty years of INEOS.111 The choice of the title is revealing. The medieval precursor to modern chemistry, alchemy was concerned with transforming basic substances into gold and finding the “elixir of life.” On the one hand, alchemy seems like an unflattering analogy for a major corporation—a discredited and foolhardy practice in modern scientific terms. On the other hand, alchemy sounds magical and heroic, fitting with the rags-to-riches narrative of Ratcliffe, who highlights his northern English working-class background throughout the book. Alchemy also sounds better, somehow, than petrochemistry: it is better to be associated with dreamers and mystics than with toxic pollution.

The early pages of The Alchemists outline the achievements of Ratcliffe and INEOS over the past twenty years.


[This period] has seen INEOS grow from a small obscure chemical company in Antwerp to, quite frankly, a colossal enterprise today. Now we have chemical plants the size of the City of London. We have over 100 chemical sites worldwide. We have annual sales of $60 billion, comparable to the GDP of a medium-sized country. We produce 50 million tonnes of chemicals and 50 million tonnes of oil and oil products. We own 1 billion barrels of oil still in the ground. We have eight tanks shuttling shale gas from America to Europe. We have a car company, a clothes company and a football club, not to mention my hotel business. It’s difficult to keep up sometimes.112



When I first read this passage, I was taken aback. This was like a laundry list of corporate excess, the kind that an environmental justice campaigner could have drawn up. As I kept reading the brazen prose, about how Ratcliffe stood up to unions and took a bold yet calculated approach to risk, I wondered how this could really be the public relations-friendly face of INEOS. Yet this account was carefully crafted and largely consistent with other petrochemical worldviews. At the fiftieth anniversary meeting of the European Petrochemical Association in 2016, EPCA published a history of its achievements that portrayed the industry’s key leaders as bold, risk-taking innovators.113 This was unsurprising: Tom Crotty, president of EPCA and director at INEOS, wrote the foreword, and an interview with Peter Spitz was featured in the report.

The fantasies of alchemical transformation and mystical role-play serve as powerful ways of hooking participants into the game. In petrochemical training workshops, my instructors spent a great deal of time marveling at the history of scientific innovation for each of the polymers discovered in the early twentieth century, including anecdotes about eccentric inventors, patent wars, and chemistry in-jokes.114 At a training workshop on petrochemical markets, my instructor described how the industry’s chemists and engineers “fix” problems of balancing chemical supply and demand through “our bag of tricks to fool Mother Nature” (through using different chemical reactions in order to make higher-value molecules).115 On several occasions, industry representatives delighted in showing their knowledge of plastics through guessing games—for example, in the following exchange with a petrochemical executive:


EXECUTIVE At the beginning, even entering in a factory where you see something from nothing, and you then end up with a final product; I think it is really interesting. And many times when I speak with people, I can explain what is the material that you are using—for example, for that glass which you maybe don’t have an idea—it’s maybe nice to know … So, if I asked you what kind of material is that, maybe it would be …?

RESEARCHER I’m going to get it wrong. I’m going to guess polyethylene.

EXECUTIVE Hmm [negative]

RESEARCHER Oh, I’m still learning … [laughter]

EXECUTIVE No way a glass is made of polyethylene … So you need a material which can resist at least eight, eighty-five degrees before becoming soft. So polystyrene is the right one. And don’t put hot tea or hot coffee in polypropylene glass. It will not resist. So, when you see this transparent glass near the big bottle of water, they are made of polypropylene and they are designed only for water, not for hot drinks. Okay?116



The corporate executive’s fascination with polymer science exemplifies Escobar’s observation—inspired by the work of ecofeminist scholar Claudia von Werlhof—that within the dominant patriarchal capitalist worldview, “the technological imagination is powerful, even more so perhaps when depicting the final alchemic fantasy of a world that no longer depends on nature.”117

The anthropologist Laura Bear makes a related argument that capitalist decisions are based not only relaying information but also on “technologies of imagination” that invoke an invisible realm, generating symbolic meaning and creating “truth events” that “reveal a hidden order to the world.”118 Empirically, Bear focuses on the case of “populist speculators” who were port authority bureaucrats in India, men who gave business advice alongside religious advice and drew on a range of sources, both material and spiritual. In this sense, the relationship to divination in capitalism was literal. By contrast, in the case of the petrochemical industry, there is no literal invocation of religion or spirituality; instead, everything is discussed in rationalistic scientific and economic ways. However, there is a kind of magic overlaid onto the functioning of the material economy itself: the invisible realm is the transformative power of petrochemistry to make plastics “from nothing.”

Corporate petrochemical visions illustrate the compulsive drivers within capitalism to pursue endless growth, regardless of the destructive effects, and to venerate technology as if it was a god. On the world petrochemical stage, industry leaders like Jim Ratcliffe cast themselves not only as innovators but also as saviors, mavericks, and pioneers. These mythical, hegemonically masculine figures serve to justify corporate plunder by creating the illusion that gold really can be made from nothing. Like gold, the modern miracle of plastics is illusory: there are hidden toxic costs in its production and consumption. The illusory nature of plastics also relates to corporate deception, since the public’s desire for plastics was manufactured by the industry, and its toxicity was deliberately concealed for many years. I now turn to a more Gramscian understanding of strategy, as constituting a war of position involving arsenals of expertise to deny, deflect, and anticipate threats, while co-opting the potential solutions.



LEGACIES OF COLLUSION Born out of powerful industrial cartels, the modern petrochemical industry has a long history of collusive corporate strategies. In the immediate postwar period, plastics were new substances with unknown health effects, and industry operated on the basis that plastics were considered “safe until proven dangerous.”119 At first, the industry controlled scientific research about petrochemical toxicity, privately researching the health effects of its products and then preventing the public from finding out. Then, once the toxic health effects of petrochemicals were made public, the industry worked to deflect responsibility and to anticipate regulations through self-regulation and lobbying. Today, the industry still deploys core tactics of deflection, but it also draws on models of complexity science to navigate risks and uncertainty, hiding violence and injustice behind a veil of toxic expertise. When faced with existential threats, the industry draws on its foundations in collusion, collaborating across the industry to control technical expertise and to neutralize public controversies.

In the mid-1960s, the petrochemical industry discovered that vinyl chloride, the basis for hundreds of consumer plastics products, was linked to acro-osteolysis as well as to several rare cancers. As historians Markowitz and Rosner have detailed, American and European industry leaders conspired for years to conceal scientific evidence about the health effects of vinyl chloride, benzene, and other toxic petrochemicals, which were evident even at low levels of exposure, leaching into fenceline communities.120 When the link between petrochemicals and cancer was finally made clear to regulators and the public in 1974, the industry acted swiftly to control the scandal and delay regulations. Workplace limit thresholds for toxic substances were put in place, and hundreds of vinyl chloride aerosol products were taken off the market.121 However, the industry denied the health risks associated with toxic pollutants in petrochemical fenceline communities and funded their own studies by professional epidemiologists.122

For decades, the petrochemical industry has continued to use tactics of outright denial as well as “strategic ignorance” to manufacture doubt and uncertainty about toxic risks.123 Their corporate strategies for protecting markets have also evolved and adapted over time, typically in relation to crises. In a longitudinal study of environmental “triggering events” in the controversial US chemical industry between 1962 and 1993, Andrew Hoffman examined how corporate strategies gradually shifted from defensive to proactive stances.124 Hoffman described the chemical industry as an “extreme case” of a controversial industry where environmental concerns emerged earlier and with greater intensity than in other industries. The triggering events included the 1962 publication of Rachel Carson’s Silent Spring, the celebration of the first Earth Day in 1970, the chemical disasters at Love Canal in 1978 and Bhopal in 1984, and the rise of environmental regulations including the enactment of the Toxics Release Inventory in the United States in 1986 and the Montreal Protocol on Substances that Deplete the Ozone Layer in 1987. Between the 1960s and the 1990s, the industry shifted from defensive strategies of challenging regulations toward proactive strategies of addressing environmental issues, notably through the Responsible Care program, a voluntary industry initiative.125

By the early twenty-first century, corporate sustainability had emerged as a mainstream business strategy. As Peter Dauvergne argues, there is now a strong business case for corporations to engage proactively with sustainability “to help mitigate reputational risk, add to the bottom line, create new product lines, enhance brand loyalty, and increase their power.”126 After years of honing its strategies, the petrochemical industry has developed a multipronged approach to navigating sustainability pressures, consistently lobbying to block, delay, and water down regulations, while defending its products and positioning itself as integral to solutions.127 In the first months of the COVID-19 pandemic, for example, the industry acted swiftly to lobby governments to reverse single-use plastics bans and to stall circular economy projects, highlighting the essential role of plastics in fighting the virus.128 As far as possible, the industry seeks to shape regulations to align with its interests: opposing product bans, monopolizing technological control over complex infrastructures and systems, and narrowing the scope of attention to issues of waste rather than production.

The industry is also renowned for its lack of transparency, which is linked to anticompetitive practices. Lara, a reporter who had previously covered the oil and gas industry, told me that she was surprised by the lack of transparency in the petrochemical industry. For example, it was unwilling to disclose when its sites stopped operating, whereas that would be reported within minutes by the oil and gas industry. Lara said that the oil and gas industry is more regulated, due to concerns over insider trading without open information, but observed that the petrochemical industry (in her experience and that of her colleagues) was much less transparent, and it invoked antitrust legislation as a reason for not speaking about issues.129 A chemical regulations campaigner at an environmental law NGO echoed this view, noting that transparency of the data on chemicals was “a huge problem, but when you work on chemicals there are a lot of secrets.”130 The campaigner went on to describe the incredible resistance within the petrochemical industry to the 2007 European REACH regulations, particularly when companies were asked to register not only the chemicals that they used but their company names.131

In my research, I was impressed by the extent of corporate knowledge about regulations. Industry insiders knew the complex details of multiple regulations, across local, regional, national, and international levels, and their implications for various markets. These included regulations for chemical production, use, and sales; persistent organic pollutants; single-use plastics; pollution monitoring; emissions reductions; climate risk disclosure; international shipping pollution; the trade and disposal of hazardous waste, and myriad others. Up-to-date knowledge about constantly changing regulations is vital for industry market forecasts so as to identify potential threats as well as opportunities. When China’s National Sword policy came into effect in March 2018, banning imports of plastic waste, industry analysts were enthused about the opportunity to sell more virgin resins to make plastic products in China. As one petrochemical representative put it, “China could be the savior in the export market.”132

The concept of “volatility, uncertainty, complexity, and ambiguity” (VUCA), developed by the US military following the Cold War, underpins the industry’s adaptive approach, using complexity science as a tool for forecasting and navigating risks and threats.133 I first heard about VUCA at a petrochemical conference in Rotterdam in 2018, when industry experts discussed the future impacts of “disruptive technologies in the plastics value chain” and coordinated an industry-wide response to the public backlash over the marine plastics crisis.134 Oliver Mack and his colleagues apply VUCA to the strategic world of business, identifying complexity as the key concept, “a situation, where interconnectedness of parts and variables is so high, that the same external conditions and inputs can lead to very different outputs or reactions of the system.”135 The petrochemical industry views the world in VUCA terms, where crude oil prices, regional market outlooks, toxic disasters, consumer-product bans, labor and environmental regulations, war and conflict zones, sanction regimes, and energy geopolitics all impact the smooth running of business.

There are many approaches for navigating corporate risk and uncertainty, of which VUCA is just one. Within business and organizational studies, the strategic position of an organization is typically evaluated according to macro-environmental factors, including political, economic, social, technological, ecological, and legal factors (known as PESTEL). A PESTEL analysis of British Petroleum (BP) in 2016, for example, showed “a preponderance of threats over opportunities,” related to tensions in oil-producing regions, economic decline, and decreased car usage in Western countries as well as legal, political, and infrastructural threats due to climate change and rising legal costs for pollution.136 In later chapters, we will return to the theme of escalating threats to the petrochemical industry and their implications for critical intervention.




Critical Intervention

The petrochemical game of war originated in literal war and conquest, with a disturbing global history of collusive practices, including illegal cartels and the deliberate misuse of science and technology. The petrochemical industry has become more sophisticated at dealing with complexity, risks, and uncertainty, while its compulsion to expand toxic petrochemical production has been unwavering. Given the scale and aims of this chapter, my analysis has necessarily involved its own omissions and simplifications. However, after researching the petrochemical industry for the past several years across multiple sites and from various angles, I have realized that one can only ever scratch the surface of the overt and latent violence in this industry. Collusive practices run deep.

What are the implications of this analysis for critical intervention? After all, environmental justice activists have long recognized the need to engage in battle against polluting corporations, either directly, through blockades and protests, or indirectly, on the terrain of science. I suggest that there are three main implications. First, corporate petrochemical warfare has become increasingly complex, adaptive, and sophisticated, requiring new methods of resistance. Second, as the polymer scientist who had worked for ICI told me, real change in the industry will happen only through war or legislation. Following this observation—which is also a simplification, but a telling one—throughout this book I argue that deep industrial transformation will require protracted battles across multiple fronts and scales. Third, the petrochemical industry has exposed its vulnerability to systemic threats through activating its highly responsive defense systems. This relates to the “wild cards” of the game, including the marine plastics crisis, the school climate strikes, COVID-19, and supply chain disruptions from extreme weather and geopolitical conflicts. Seeing like the petrochemical industry, on a strategic level, helps to identify weaknesses in its corporate logics and defenses.







2
Enduring Toxic Injustice and Fenceline Mobilizations




Oh, it is awful, you’ll be sleeping, and you smell this—I knew I don’t have gas, I have electric. And they got to be so potent in your house, and I think, “Oh my God, I forgot to turn the stove off.” And you jump. Oh gosh! But it’s so strong you can hardly breathe. (Poppy, St. James Parish, “Cancer Alley,” Louisiana, May 2016)1

It smells at times. I mean you would think somebody had sparked off a match in your house. And then you shut all of your windows because it’s absolutely stinking of sulfur, which can’t be healthy. (Keith, Grangemouth, Scotland, October 2019)

Because I live on the fifth floor, we always smell something pungent at night, around ten o’clock. We even have to close the windows. We often call the government hotline to complain. (Zhao, Nanjing, China, March 2016)

I’ve had dust in my back garden, and to be honest, sometimes I can’t sleep because the noise is so bad. I tell you it’s that bad. And if the flares are going up, we turn our lights off in the house and we can all see what’s going on. It lights the garden. And this year has been a pretty terrible year because you just can’t separate it. There’s no peace. (Arthur, Grangemouth, October 2019)

And you step out and you smell something funny, and you get a headache immediately, so we’re at the point now that we don’t spend a whole lot of time outside. My grandson, I won’t take him to the park here. (Edith, St. James Parish, May 2016)

There is even worse pollution here [in the petrochemical complex] than in the community because there are power plants, polystyrene, oil refineries around. Especially there is always a layer of dust on the cars. Sulfur dioxide and sulfide from the power plants create an obvious white layer on my car. (Yang, Nanjing, March 2016)

So many people have so many cancers and diabetes. And so many have heart failure, respiratory—you know—it is, it’s just very disheartening. Very disheartening. (Rose, St. James Parish, May 2016)

Over these years, I feel there are more people getting cancer. I’m not sure if it’s associated with the working environment. Somehow, I feel there must be some connection. (Li, Nanjing, March 2016)

You know, people have got depression. That’s one that’s associated to it because you open your back window and there’s the biggest industry in the world and you can’t get near it. (Daniel, Grangemouth, October 2019)

There was an accident concerning alkene last year. The year before, a large oil refinery suffered from a heavy explosion, which killed all the fish in the Macha River. Chemical wastes were leaked. It was declared, however, that there was no harm done to the environment. (Wang, Nanjing, March 2016)

I’ve been here when the explosions have happened and when the cat cracker went up. I mean, they had to leave guys on that pipe for a few days. They had to leave the dead people there until they could recover the bodies because the place was so hot, and they couldn’t get it to cool down. (Davina, Grangemouth, October 2019)

When we heard it, my neighbor called me. “Aunty,” she said, “Did you hear that too? Has someone moved a house, or what?” So many times, that plant does explode or have an explosion up there, and it shakes the whole house. (Daisy, St. James Parish, May 2016)

And the locals have been protesting. INEOS went to the high court to get an injunction to stop the people from protesting more or less outside the fracking there, eh? (Malcolm, Grangemouth, October 2019)

People come to the company to protest (“make noise”), rather than to the local government. They come to ask that their houses are demolished, and they are relocated, or else to protest when the fish in their privately owned fishponds die. (Sun, Nanjing, March 2016)

The company has not approached the community. Not the citizens. They do whatever it is they do with the government part at the state level.… Oh, we protested, gave our petitions, citizens signed, but it happened anyway. (Elias, St. James Parish, May 2016)

They like to treat us as if we don’t exist, and if we dare step out of line and challenge them, they throw everything at it that they can even to the point of telling lies. (Davina, Grangemouth, October 2019)



Around the world, petrochemical plants are located on the edges of industrial cities, ports, and rivers, near to low-income, working-class, and minority ethnic communities. These communities have unique histories, but as the residents quoted above attest, they also share common experiences. Exposed to foul smells, toxic water, air, and soil, incessant noise and dust, high rates of cancer and other diseases, periodic explosions, and state and corporate neglect, countless people living and working in petrochemical communities have mobilized over toxic pollution. Environmental justice activists refer to communities living on the frontlines of toxic exposure as “fenceline communities,” “frontline communities,” or “sacrifice zones.”2 Over the past half century, there have been many fenceline struggles over petrochemical pollution, from the “working-class environmentalism” regarding toxic exposures in factories and communities in 1970s Italy, to grassroots environmental justice activism in “Cancer Alley” in Louisiana since the 1980s, to anti-PX (paraxylene) protests in cities across China in the first two decades of the twenty-first century, to recent struggles against petrochemical expansion in Scotland.3 Yet after decades of activism, why has toxic petrochemical injustice continued and in some cases even intensified?

This chapter examines environmental justice and labor mobilizations in different petrochemical fenceline communities around the world, focusing on the problem of enduring toxic injustice. Methodologically, it is based on a thematic review of data from the Global Petrochemical Map, an online participatory mapping resource produced by the Toxic Expertise project, which features seventy-five case studies of petrochemical areas in regions around the world.4 The analysis also integrates findings from qualitative case study research in the United States, Scotland, and China.

Looking across the planet at different petrochemical community mobilizations, what lessons can be learned, and what are the limitations and possibilities for change? To address these questions, I will trace two divergent yet interconnected types of community mobilization over the impacts of the petrochemical industry: First, environmental justice activism, following the movement that emerged in the United States in the 1980s and then expanded to become a mobilizing discourse in fenceline petrochemical communities around the world. Second, labor protests, once at the forefront of environmental justice activism over toxic industrial pollution, but increasingly disconnected from environmental justice movements.

This is a timely comparison. Over the past few years, the importance of alliances between labor and environmental justice concerns has regained political and academic attention in debates about the need for just transitions to protect displaced workers and communities from risk, harm, and disadvantage during low-carbon transitions.5 Since the 1990s, the solidarities between labor and environmental justice movements have gradually eroded amid decades of industrial restructuring and “job blackmail,” whereby industry forces workers to choose between their health and their livelihoods.6 At the same time, the toxic injustices of petrochemical exposures have magnified for both workers and communities, leading to increasing local frustrations and protests, with relatively few labor-environmental (or “blue-green”) coalitions.7 The “jobs versus environment” dilemma is a powerful narrative in many petrochemical communities and can be difficult to overturn.8 Indeed, there are considerable barriers to forging a collective oppositional politics to petrochemical harm, which might be capable of transcending polarized perspectives, national boundaries, and systemic social inequalities.

My analysis aims to account for the limitations of petrochemical fenceline community struggles in creating systemic change thus far, while recognizing the hard-won achievements and identifying possibilities for escalating resistance. One of the main challenges in grassroots environmental justice struggles is that responsibility for proving harm lies with communities, not with corporations.9 The acute and chronic health effects of working and living with petrochemical pollution have been widely documented, including cancer, respiratory illnesses, autoimmune diseases, and neurological disorders.10 However, the “safe” threshold levels of environmental exposures to toxic petrochemicals remain disputed and notoriously difficult to isolate from other environmental factors.11 Faced with workplace and fenceline struggles over toxic pollution, the petrochemical industry has repeatedly denied the health risks associated with its products, concealing epidemiological evidence and emphasizing the uncertainty of science as a delay tactic.12 Thus communities have focused their efforts on proving the damages, leaving them with a reduced capacity to address the structural issue of “expendability” within wider systems of environmental racism, settler colonialism, and toxic injustice.13

Some communities have won uphill battles against powerful corporations for compensation and relocation, but such victories are rare, and often hazards are displaced onto other vulnerable communities.14 The perpetual displacement of harm underscores the limitation of the widely used environmental justice concept of the “sacrifice zone” to describe contaminated fenceline communities.15 As David Pellow argues, “entire populations are viewed as expendable (within society), not just particular, localized communities and spaces. The implication of a ‘sacrifice zone’ is that one could presumably move away to safety, but the implication of expendability is that there is no escape.”16 Pellow’s critical take on environmental justice resonates with Eve Tuck’s call for communities, researchers, and educators to reconsider the long-term impact of “damage-centered research” in Indigenous and other disenfranchised communities, where pain and loss are documented in order to hold those in power responsible for damages, including in cases of environmental racism.17 Tuck writes: “It is a powerful idea to think of all of us as litigators, putting the world on trial, but does it actually work? Do the material and political wins come through? And, most importantly, are the wins worth the long-term costs of thinking of ourselves as damaged?”18

Yet it is possible to confront issues of environmental injustice, including toxic petrochemical harm, while also avoiding damage-centered research. Tuck’s proposed alternative to damage-centered research is to adopt a desire-based framework that does not fetishize damage but instead focuses on “survivance” and building alternative possibilities.19 Rather than interpreting Tuck’s criticism of damage-centered research as a call to avoid research on environmental injustice, we can interpret Tuck’s intervention as critical to the wider goals of community activism, resistance, and resurgence in struggles for environmental justice.20 This highlights the need for environmental justice scholars and activists to address systemic issues of decolonization, racial capitalism, and settler colonialism, both materially and culturally, across interconnected histories and futures.21 At the crux of these issues is the problem of enduring toxic injustice.

The following analysis will trace toxic injustice through the entangled histories of environmental justice and labor struggles in petrochemical communities.


Environmental Justice Activism

Since the beginning of the petrochemical age, residents and workers in polluted petrochemical communities have endured toxic exposures and contaminated water and land. One of the first petrochemical disasters was recorded at Minamata, Japan, in 1956, when the Chisso Chemical Corporation, a fertilizer and petrochemical company, dumped methylmercury into Minamata Bay, causing the death, severe poisoning, and injury of thousands of people.22 Around the world, there have been countless cases of deadly petrochemical explosions, toxic waste dumping, industrial accidents, chemical leaks, and contaminated water, land, and air, both historically and in the present day. This happens wherever the industry operates, to a greater or lesser extent of severity, because the industrial process of petrochemical production necessarily entails the management of “unruly” toxic and explosive substances, which are difficult to contain.23

Throughout the 1970s and 1980s, a series of chemical disasters revealed the deadly human costs of toxic industrial hazards: the explosion of a chemical reactor in Seveso, Italy, in 1976, which covered thousands of people in dioxin; the discovery of a leaching chemical dump with alarming health effects in a predominantly white, working-class residential community in Love Canal, New York, in 1978; and the Bhopal gas tragedy in 1984, by far the worst industrial disaster in history.24 Each of these high-profile cases raised public awareness about the risks of the chemical industry and spurred the growth of the antitoxics movements and new environmental regulations, as discussed earlier. The Seveso disaster led to a 1982 European Union law on major accident hazards, commonly known as the Seveso Directive. It also provided the impetus for new collaborations between petrochemical factory workers, fenceline communities, labor physicians, ecologists, and politicians in the Italian Left, in a movement that scholars call “working-class environmentalism.”25 Love Canal is widely cited as the beginning of the US antitoxics movement, and led to the creation of the Superfund Act of 1980, a tax on the oil and chemical industries to fund the clean-up of hazardous waste sites.26 In the aftermath of Bhopal, a number of international and national regulations were established, including the US Toxics Release Inventory in 1986 and India’s first Environmental Protection Act in 1985. Global antitoxic activists also mobilized in response to Bhopal, using the phrase “no more Bhopals” to advocate for international chemical regulations.27 While these disasters galvanized antitoxic movements, Robert Bullard argues that many “Black Love Canals” were ignored by public authorities during this same period, such as the case of Triana, Alabama, in 1978, a rural, Black community with significant DDT water contamination, where residents’ complaints were recognized only after they raised a class action lawsuit.28

The first national protest by Black activists over toxic injustice in the United States occurred in 1982, against the siting of a PCB (polychlorinated biphenyl) landfill in a Black-majority community in Warren County, North Carolina. The protest did not prevent the landfill from going ahead, and 414 protesters were arrested.29 However, the collective resistance in Warren County sparked a number of protests across the United States over toxic siting decisions, and it is widely cited as the beginning of the environmental justice movement, which brought together civil rights, antitoxic, and public health activists. The protests led to the landmark 1987 United Church of Christ study “Toxic Wastes and Race in the United States,” which identified national patterns of unequal toxic waste facility siting in relation to race.30 In 1990, Bullard addressed the issue of environmental racism in his seminal book Dumping in Dixie, arguing that it was important for grassroots groups “to know that there have been citizen victories,” but also warning that they “should be prepared to remain in environmental justice struggles for years and possibly generations to come.”31

One of the key battlegrounds over environmental justice in the 1980s was in the Mississippi Chemical Corridor, also known as “Cancer Alley,” an 85-mile stretch of former slave plantation land along the Mississippi River between New Orleans and Baton Rouge with a high concentration of petrochemical facilities and oil refineries. In the early to mid-twentieth century, numerous plantations were sold to petrochemical companies, which were attracted by cheap natural resources and weak labor and environmental regulations. By the early 1980s, Louisiana had surpassed New Jersey to become the most polluted state in the United States, with rising local concerns over industrial hazards.32 In 1984, the petrochemical company BASF locked out 370 workers from its largest American plant in Geismar, Louisiana, in an effort to purge the workforce of the Oil, Chemical, and Atomic Workers (OCAW) union. During the five-and-a-half year BASF lockout, new alliances were forged between labor and environmental justice activists, who shared concerns over the health impacts of toxic chemicals on workers and communities.33 The BASF workers put up “Welcome to Cancer Alley” billboards and have been credited with coining this term.34 In 1988, a coalition of labor unions, environmental groups, and civil rights activists took part in the Great Louisiana Toxic March from Devil’s Swamp, north of Baton Rouge, to New Orleans. This coalition formed the basis for other environmental justice struggles in Cancer Alley over the ensuing decades.

Throughout the 1990s and 2000s, marginalized petrochemical fenceline communities around the world organized grassroots struggles over toxic exposures. In their efforts to hold corporations accountable for toxic pollution, fenceline community activists often formed alliances with scientists, lawyers, and other experts, and conducted their own health surveys and pollution monitoring.35 Environmental justice campaigners also shared organizing tactics and tools with other fenceline communities in different parts of the world. The idea of the “bucket brigade,” for example, a low-cost device for citizen air pollution monitoring developed in California in 1995, led to the founding of the Global Community Monitor in 2001, which helped fenceline communities develop their own bucket brigades in South Africa, India, Thailand, Canada, and in other parts of the United States. In Cancer Alley, bucket brigades were valuable tools for the environmental justice struggles of the Concerned Citizens of Norco in the Black community of Diamond, culminating in a community buy-out from Shell in 2002.36 Community-led bucket brigades in marginalized Black communities in post-apartheid South Africa led to new national air quality legislation in 2004.37 Grassroots activists of the Indigenous Aamjiwnaang First Nation located in “Chemical Valley” in Sarnia, Ontario, also campaigned against oil and petrochemical projects, including bucket brigades and other forms of pollution monitoring, biomonitoring, health surveys, and legal action.38 In recent years, there have also been community-led struggles over toxic petrochemical pollution in Europe, including in southern France and northeast Spain.39

Another US environmental justice concept that has “traveled” is the idea of the “sacrifice zone.” In 2011, the Chilean branch of the NGO Oceana International directed a letter-writing campaign at Chilean president Sebastián Piñera, naming Mejillones, Tocopilla, Huasco, Coronel, and Las Ventanas as “zones that have been destined for sacrifice, forgotten by successive governments that have continued permitting the installation of new industrial contaminators even when the impact on the health of people and the environment has been immense.”40 Las Ventanas, the biggest industrial complex in Chile in the Puchuncaví-Quintero bay, including thermoelectric plants, copper smelters, cement plants, and nearby oil and petrochemical facilities, was the central focus of these campaigns.41 In 2018, a cloud of toxic gases enveloped the Quintero and Puchuncaví communities, which led to a protest over the Puchuncaví-Quintero sacrifice zone, involving industrial action by trade unions and the fishing industry, joined by a mobilization of local groups and families.42 The following year, the Supreme Court of Chile released a ruling acknowledging that the Chilean state had continually violated the constitutional right for people in the Puchuncaví-Quintero bay to live in a non-polluted environment. However, according to Efren Legaspi, a resident of Puchuncaví-Quintero bay, the state failed to apply any of the health or environmental measures that it was ordered to put in place.43

Indeed, hard-won environmental justice gains are frequently rolled back, given the relentless proliferation of petrochemical projects. Even in the case of Cancer Alley, where notable environmental justice victories have been won in Convent (1996) and Diamond (2002), toxic petrochemical production has only expanded. In 2014, the US Environmental Protection Agency’s National Air Toxic Assessment found that the risk of getting cancer from air pollution was 95 percent higher for people living in Cancer Alley than elsewhere in the country. At the time of writing, this industrial chemical corridor includes seven out of ten census tracts with America’s highest cancer rates.44 In March 2019, a coalition of community, environmental justice, civil rights, and religious leaders in Cancer Alley organized the March against Death Alley, renaming Cancer Alley as “Death Alley,” to highlight the continuing environmental injustices in the area.45 A leading environmental justice activist in St. James Parish expressed his frustration about all the deaths and illnesses from pollution over the years: “We don’t want to see it go on any longer. We want to make sure that instead of everything exacerbating into something that’s way beyond what we can even imagine happening today, and today is enough. So, imagine if we don’t stop it. It can grow even more out of hand to the point where St. James will become uninhabitable.”46 We will return to the continuing toxic battles in Cancer Alley in chapter 3, in a slightly more hopeful spirit, by examining multiscalar mobilizations of resistance against oil and petrochemical proliferation.

Although many petrochemical fenceline communities have shared ideas of environmental justice, most struggles have developed independently in response to local conflicts, often using different kinds of mobilizing discourses. For example, anti-PX protesters in China avoid the language of justice altogether, using instead the state’s own laws of environmental protection to frame their euphemistic “strolls” as forms of “rightful resistance.”47 As geographer Anna Lora-Wainwright observes, residents of polluted industrial areas in rural China frequently adopt “resigned activism,” where their range of activism is tempered by their acceptance of pollution.48

Another term, the “environmentalism of the poor,” converges with the global environmental justice movement, but it has a stronger focus on poor and Indigenous peoples involved in resource extraction conflicts, whose livelihoods, values, and cultures depend on the environment.49 The thesis of the “environmentalism of the poor,” according to Joan Martínez-Alier, “is that in the many resource extraction and waste disposal conflicts in history and today, the poor are often on the side of the preservation of nature against business firms and the state.”50 Indeed, environmental injustice in zones of resource extraction relate to global patterns of “ecologically unequal exchange,” in which rich countries absorb biophysical resources from poor and vulnerable communities and destroy their natural environments.51 Threats to health and livelihoods are compounded in many of these conflicts, with threats of violence and detention for taking action.

An example of the “environmentalism of the poor” is the Movement for the Survival of the Ogoni People, founded in 1991 by Ken Saro-Wiwa, which campaigned over the health and livelihood impacts of the oil industry on the Ogoni people, a marginalized minority ethnic group from a region of the Niger Delta.52 In 1995, the military dictatorship executed Saro-Wiwa and his colleagues for their opposition to Shell and the Nigerian state. After years of delays in US courts, in 2017, four widows of activists brought a case to the Netherlands against Shell for its human rights abuses in the Niger Delta. In June 2020, more than 40,000 Nigerians from the Ogale and Bille communities in the Niger Delta took a case to the UK Supreme Court over the impacts of toxic pollution from Shell, which is headquartered in London.53 The Supreme Court ruled in February 2021 that the two communities could bring legal cases for compensation and clean-up to Shell in the English courts.54 The enduring struggles over the Niger Delta highlight global disparities in the intensity of the toxic injustice of the oil and petrochemical industries, a theme that parallels issues of labor injustice.



Labor Protests in the Petrochemical Industry

There is a long history of resonance between environmental justice and labor struggles: fighting for healthy and safe workplaces, communities, and environments; standing up for dignity, recognition, and equity; and protesting the violence of social and ecological expendability. Environmental justice activists and scholars frequently invoke the slogan that “the environment” includes those spaces “where we live, work, and play.”55 One of the original principles of environmental justice set out at the First National People of Color Environmental Leadership Summit in 1991 “affirms the right of all workers to a safe and healthy work environment without being forced to choose between an unsafe livelihood and unemployment. It also affirms the right of those who work at home to be free from environmental hazards.”56 Moreover, workers in toxic industries played a key role in the early history of the environmental justice movement, as they were often the first people to encounter toxic environmental hazards.57 Many chemicals and hazardous substances are known to cause cancer and other illnesses because of workplace exposures, for example in the cases of asbestos, benzene, and vinyl chloride.58

Between the 1960s and the 1980s, labor movements in the United States and Italy forged alliances with environmental and health movements in collective struggles for safe and healthy environments.59 In the United States, trade unions and health professionals worked together to investigate the health risks of hazardous chemicals and substances. Their campaigns led to the passage of significant legislation, including the Occupational Safety and Health Act of 1970, the Environmental Protection Act of 1970, the Clean Air Act of 1970, and the Clean Water Act of 1972.60 The concept of the “just transition,” now a mainstream climate policy term, originated in the US labor movement in the 1970s and 1980s, which sought to bridge labor and environmental concerns by advocating for assistance to workers who lost their jobs in polluting and hazardous industries.61 In Italy, workers and scientists also collaborated to push for stronger environmental and health regulations.62 Their efforts led to major environmental and health reforms, including the Labor Statute in 1970 and the Public Health System in 1978. The alliances between workers and communities in Italy shared many similarities with those in the United States, but the political philosophy of “working-class environmentalism” in Italy was also distinctive in articulating a view of ecology that put “workers’ bodies formerly at the center of a true environmentalism … both inside the factory and outside in the local space.”63

Since the 1990s, however, there have been increasing rifts within many fenceline petrochemical communities over the “jobs versus environment” dilemma.64 Amid globalization, technological advances, and labor outsourcing, there has been a gradual decline since the 1990s in the postwar “social contract” between the petrochemical industry and local communities, particularly in the United States and Europe. In recent decades, most labor protests in petrochemical plants worldwide have related to wages and conditions rather than to health or environmental issues.65

Meanwhile, the concept of the “just transition” has gained international policy recognition and expanded to include a wide range of social groups and concerns, but it remains contentious. In practice, as we will discuss in chapter 5, just transition debates tend to focus on industries where job losses have already occurred, primarily in coal, rather than anticipating future transitions in difficult-to-decarbonize industries such as petrochemicals.66 According to estimates from the International Labour Organization (ILO), approximately 20 million workers are employed by the global chemical industry worldwide, including workers in the global chemical, pharmaceutical, and rubber and tire industries, but excluding oil, gas, coal, and refinery workers.67 Thus far, just transition debates have gained limited attention, in either policy or practice, in the petrochemical industry, with the exception of cases of plant closures.68 However, the petrochemical industry is facing increasing social and political pressure to decarbonize and to limit its production of toxic and wasteful products. This will have implications, ultimately, for both direct and indirect jobs in the industry. Within this context, issues of labor injustice should be considered along with those of environmental injustice, particularly for the global petrochemical workers who work in the most precarious and dangerous jobs.

Over the past decade, there have been several labor protests by outsourced migrant petrochemical workers in Saudi Arabia, the United Arab Emirates (UAE), and other Gulf countries over unpaid wages and wage arrears. According to the ILO’s 2015 figures, more than 80 percent of the private sector workforce in Saudi Arabia and the UAE are migrant workers, employed under the coercive kafala (visa-sponsorship) system, which “gives employers excessive control over them, including the power to prevent them from changing jobs, escaping abusive labor situations, and, for some workers, leaving the country.”69 Migrants occupy jobs at different hierarchical levels, for example as shop-floor workers, staff managers, and senior managers, and thus they are positioned differently in relation to the kafala system.70 On average, migrant workers are paid just over one-third of the salaries of Saudi workers in equivalent jobs, with salaries determined based on country of origin.71 Despite reforms to the controversial kafala system in 2021, trade unions are not recognized within Saudi or Emirates law, and migrant workers do not have the right to strike or the right to collective bargaining.72 The fear of deportation means that migrants tend to avoid direct confrontation through strikes or protests, using instead other forms of resistance such as sabotage and, in extreme cases, suicide.73

Given the lack of civil rights and freedom of information in these countries, it is difficult to obtain reliable information about public protests. While there have been several studies showing severe contamination and deadly explosions in petrochemical facilities in Saudi Arabia and the UAE, environmental protests have been rare.74 However, there have been a number of media reports of labor protests, several involving police violence. In July 2007, 1,300 migrant workers from the Habshan Gas Complex Expansion project in Ruwais, near Abu Dhabi in the UAE, went on strike, demanding that their employer (the Greece-based Consolidated Contractors International Company) increase wages and grant a yearly trip home.75After four days the UAE armed forces broke up the strike, with conflicting reports over the number of deaths and injuries, resulting in the resignation of 300 workers.76 In October 2018, the Saudi police fired on hundreds of migrant construction workers in the city of Dhahran, who were protesting over unpaid wages from Saudi Aramco’s contractor Azmeel, killing an unspecified number of protestors.77 According to a Pakistani news outlet, in January 2019, a number of Pakistani workers were shot dead by the police in Jubail, a major petrochemical complex in Saudi Arabia, for protesting over unpaid wages.78

Beyond scattered media reports, it is difficult to find information about public protests in these countries, and more difficult still to learn everyday working conditions. In one report, journalist William T. Vollmann offers rare insights from informal interviews with Pakistani and Indian migrant workers from the Ruwais refinery, conducted in autumn 2016 with the help of a translator from Rajasthan.79 Workers were afraid of being taken away by the police for the smallest misstep, and they were not permitted to have cameras on their cell phones, ostensibly due to corporate concerns over industrial espionage. One worker described his living space as follows: “One hall and ten people. Blanket one by one. Three bed on wall, like this: top, middle, bottom. Each man has one cupboard with lock, but all money you have you must keep with you. Many bathroom is there; no kitchen. Free, paid for by company … I am here only for working, only for eating.”80 Vollmann reflected: “Would you call these laborers exploited? Mr. Rana Saqib’s missing finger (from a workplace accident), and that common complaint about not getting enough ‘oxygen,’ not to mention the fear they so often showed (from the police), made me feel relieved not to be in their shoes.”81

The interviews with refinery workers in Ruwais share many themes with interviews that Xinhong Wang and I conducted with migrant petrochemical workers in peri-urban Nanjing in China in 2016 (see figure 2.1).82 Given the lack of employment opportunities in their hometowns, migrant petrochemical workers in Nanjing worked in the most hazardous jobs, lived in the closest proximity to the plants, and tolerated the heavily polluted working and living conditions.83 Under the hukou system of household registration in China, rural migrants lack rights to welfare, local schools, health services, and employment protections. Many migrant workers in China have been unable to claim compensation from their employers for occupational diseases, such as pneumoconiosis, as without labor contracts they have been unable to obtain official diagnoses from government-designated hospitals.84 A common refrain among migrant workers who we interviewed in Nanjing was, “But what can we do?”85 This sentiment was related to frustration over political powerlessness rather than indifference. As one migrant worker scoffed, “They are all the Communist Party’s factories, so why do we complain to the Communist Party?”86

Although there were no labor (or environmental) protests reported in Nanjing during the time of our research, there have been a number of labor protests by migrant workers in cities and industries throughout China over the past decade about unpaid wages and discriminatory treatment.87 Strikes in China are illegal, and thus labor protests have occurred spontaneously, without the support of trade unions.88 Migrant workers have typically sought to resolve labor issues through legal disputes first, and only then escalated their protests. However, as in Saudi Arabia and the UAE, illegal labor protests in China are risky, often resulting in violent clashes with the police with many injuries, deaths, and arrests.89 Precarious migrant workers in toxic industries have been rendered “expendable” within global capitalism, which, as Cedric J. Robinson observed, has been “influenced in a most fundamental way by the forces of racism and nationalism.”90

While the labor injustices of precarious migrant workers in the petrochemical industry are extreme in China and the Gulf countries, reliance on outsourced labor is endemic to the industry as a whole. Since the 1960s, the global petrochemical industry has increasingly relied on technological innovation and automation to replace labor, resulting in the shrinkage of the core workforce, alongside an increase in technical knowledge and skill levels.91 Relatedly, there has been a decline in the number of secure jobs and an increasing reliance on outsourced workers who work a wider range of tasks, including core logistics and maintenance operations as well as peripheral tasks such as cleaning, gardening, and security.92 This resembles what Barry Bluestone and Bennett Harrison call “the hourglass economy” in their classic study of deindustrialization in America, where jobs cluster at high and low skill and income levels.93 In fact, the petrochemical industry in Europe has experienced significant “labor deindustrialization,” the contraction of manufacturing as a share of total employment. In a study of community and industry relations in Grangemouth, Scotland, Lorenzo Feltrin, David Brown, and I introduce the concept of “noxious deindustrialization” to convey the simultaneous occurrence of job losses and socioeconomic decline on the one hand, and continuing industrial activity and toxic pollution on the other—resulting in the fragmentation of industrial social contracts.94
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Figure 2.1.   Petrochemical transport company and coal power plant, Nanjing, March 2016. Photograph by Xinhong Wang.


The petrochemical town of Grangemouth is an exemplar of noxious deindustrialization but also of the limits of organized labor to challenge new modes of petrochemical expansion in the twenty-first century. Grangemouth has a strong working-class identity. It was a petrochemical “boom town” in the 1960s but has endured a slow and painful history of socioeconomic decline since the 1970s. Although there have been a handful of vocal environmental activists in the area over the years, organized labor protests have been a more defining feature in the town. In 2005, the private petrochemical company INEOS, owned by self-made billionaire Jim Ratcliffe, bought the Grangemouth refinery and petrochemical complex from BP and weathered the financial crisis in 2008 with an aggressive restructuring program.95 In 2008, members of the union Unite went on strike for two days to protect their pensions, and INEOS backed down. During an industrial dispute in 2013, INEOS effectively blackmailed the union, threatening to close down the plant if the workers did not accept the withdrawal of their final-salary pension scheme, a three-year freeze on wages and industrial action, and other compromises regarding their conditions.96 The union capitulated, and workers had to reapply for their old jobs, losing two leading shop stewards and 30 to 40 percent of their directly employed workforce. However, instead of opening up job opportunities in the deprived local community, due to the skills gap, INEOS hired new workers from farther afield in the United Kingdom, and existing employees worked overtime. As a local representative put it, “What we have now is what we refer to as DIDOs, or drive in and drive out. People drive into work and they drive out at night. They take their well-earned cash with them and they spend it elsewhere.”97

The increasing physical separation of many workers from fenceline petrochemical communities is one of the main barriers to bringing together labor and environmental justice concerns. When many petrochemical plants were built in the middle decades of the twentieth century, residences for workers were built close by. Over the years, with rising awareness of pollution and the increased outsourcing of employment, workers who can afford to do so have moved away from fenceline communities. Our research in Nanjing also revealed this dynamic: directly employed petrochemical workers lived away from the petrochemical fenceline, while migrant workers lived in close proximity to refineries and petrochemical plants.98

There have been some examples of “blue-green” labor and environmental justice coalitions in petrochemical fenceline communities—for example, port and refinery workers in the United States fighting for emissions regulations.99 However, much of the literature on labor and environmental justice glosses over the acute differences in local conditions for struggle and possibilities for action, particularly when organized protests are repressed either violently or through other forms of coercion. There are structural gaps between labor and environmental justice protests at a global level, where the toxic injustices are uneven and dispersed and multiple social inequalities overlap and agglomerate in existential struggles over livelihoods. In later chapters, I will discuss this dynamic further and demonstrate how multiscalar activism has the potential to stitch some of these movements together.



The Challenge of Enduring Toxic Injustice

Both the fenceline community and the workplace are central sites of political struggle against the social and environmental harms of the petrochemical industry, with interconnected histories and futures. As this chapter has detailed, there are many challenges to forging stronger environmental and labor connections in contexts of declining industrial employment, fragmented trade unions, deep social inequalities, and polarized attitudes about working for oil and gas. On a planetary scale, the obstacles to forming transnational labor and environmental solidarities are even greater, with the rise of authoritarian and populist governments and the brutal repression of activists.

While the global environmental justice movement has grown over the past half century, toxic injustice has endured, underpinned by the problem of expendability, which manifests differently in time and place. Fenceline community mobilizations are episodic, typically escalating in relation to specific disputes and then returning to less fractious community-industry relations.100 In many social and environmental justice conflicts over oil extraction and petrochemical pollution, people face violent repression and the loss of livelihoods and ancestral lands in addition to toxic exposures. Even in cases where there have been environmental justice victories, toxic exposures continue to aggregate and accumulate. Outsourced migrant workers in the global petrochemical industry work in the most dangerous jobs and lack basic employment protections, yet for the most part they remain disconnected from environmental struggles.

At this critical conjuncture, it is important to recognize the many achievements of environmental justice struggles around the world, even if the material and political wins do not always come through.101 “Those on the environmental justice front lines have been living, dying, and fighting for a long time,” Julie Sze observes, suggesting that there is much to be learned from environmental justice movements, which offer “important guidelines to troubled times” in terms of resistance, concepts, and living practices.102 Remembering and rekindling the connections between diverse labor and environmental justice struggles could have important implications for multiscalar resistance against the destructive power of the petrochemical industry.







3
Multiscalar Activism and Petrochemical Proliferation



Over the past few years, there has been a groundswell of environmental justice activism around the world. In 2016, the #NoDAPL resistance movement against the construction of the Dakota Access Pipeline at Standing Rock attracted international media attention and solidarity from many Indigenous tribes and climate activists. The demonstrators at Standing Rock opposed the pipeline because it threatened Indigenous land, water, and sacred burial sites, and they faced widely documented police repression.1 Despite the hostility of the Trump administration, important alliances were forged at Standing Rock, inspiring and intensifying further mobilizations.2 That same year, on the other side of the world, the global Break Free from Plastic movement was launched, which grew out of decades of grassroots resistance to toxic plastic-waste incineration in Southeast Asia and called for “a future free from plastic pollution.”3 In 2017 and 2018, the marine plastics crisis hit international media headlines, featured in the final episode of David Attenborough’s BBC series Blue Planet II and in National Geographic’s Plastic or Planet campaign, which galvanized the growing anti-plastics movement. In 2018, the Fridays for Future school climate strikes began, inspired by Swedish climate activist Greta Thunberg, and the Intergovernmental Panel on Climate Change (IPCC) published a stark report, warning that the world needs to reach net-zero emissions by 2050 or face untold climate catastrophe.4 Since then, international climate activism has escalated dramatically, coalescing with a wide range of interconnected environmental justice campaigns.

Within this context, the global petrochemical industry has faced tremendous public pressure to transform, from both the downstream side of plastics and the upstream side of fossil fuels. Within just a few years, sustainability, the circular economy, net zero, and other environmental, social, and governance concerns have risen to the top of petrochemical industry agendas, presented as both threats and opportunities in relation to corporate success.

Building on the question of enduring toxic injustices in fenceline petrochemical communities, this chapter argues there are emerging yet fragile possibilities for fenceline communities to put additional pressure on the industry through what I call “multiscalar activism.” In this form of activism, social and environmental justice issues beyond the local toxic effects of industry, such as climate justice, plastic waste, urban smog, systemic racism, and land rights, have broadened the base for community resistance. The concept of multiscalar activism links to the strong tradition of alliances within the environmental justice movement, but it also describes a planetary phenomenon, which extends solidarity beyond the spatial and discursive boundaries of the fenceline community. Multiscalar activism involves processes of “articulation,” defined by Stuart Hall as “moments of arbitrary closure” within long-term political and cultural struggle, in which different elements temporarily unite.5 It combines multifrontal nodes of activism across the petrochemical planet, which can work separately as well as in conjunction, at various points of articulation in wider struggles.

Since I began my research on the petrochemical industry, I have observed emerging forms of multiscalar activism in different petrochemical fenceline communities accompanying the rise in global public concern over the climate and plastics crises. In some cases, multiscalar activism was articulated through overt forms of coordinated action between different social groups and movements. In other cases, state violence and repression led to different manifestations of multiscalar activism, operating across low-profile contexts, which percolated at various critical moments. Multiscalar activism is contextual and relational, following Liboiron and Lepawsky’s theory of scale as “a way to think about systems and relationships.”6 It can involve scaling up, but also scaling down, wide, across, and in multiple directions.7 These diverge struggles form part of a wider environmental justice battle on multiple fronts and scales against the harmful expansion of the oil, petrochemical, and plastics complex.


Twin Dynamics of Resistance and Proliferation

In Naomi Klein’s study of capitalism and the politics of climate change, Klein concludes with a sense of optimism about the promise of “Blockadia,” which “is not a specific location on a map but rather a roving transnational conflict zone that is cropping up with increasing frequency and intensity wherever extractive projects are attempting to dig and drill, whether for open-pit mines, or gas fracking, or tar sands oil pipelines.”8 Since then, the movement against fossil fuel extractivism has gathered pace on an unprecedented global level, aligning with fenceline petrochemical community struggles. Solidarity has been forged across multiple social groups in resistance movements, from farmers to fisherfolk to school children. However, most of the pipelines, fracking wells, and petrochemical plants in question have nonetheless been built.9

Alongside mounting public resistance over the past decade, the global petrochemical industry has also witnessed a phenomenal period of sustained growth. These twin dynamics of popular resistance and petrochemical proliferation are intimately related, with new waves of resistance coalescing as extractive petrochemical investments encroach ever farther into new territories. In the United States alone, petrochemical corporations invested more than $200 billion in 333 petrochemical projects between 2008 and 2018, benefiting from cheap shale gas feedstocks.10 With the forecasted decline in transportation fuel through the energy transition, state-owned national oil companies in Saudi Arabia and China have diversified into new petrochemical manufacturing processes that convert crude oil directly into petrochemicals. These new multi-billion-dollar crude-oil-to-chemicals (COTC) projects are predicted to have ten times the capacity of existing world-scale petrochemical plants, and they have started to come online.11 While some petrochemical investments have been pushed back, the vast majority have continued to expand irrespective of increasing popular resistance. In fact, they show no signs of abating. What explains this disjunction between resistance mobilizations and petrochemical expansion, and what does it mean for the possibilities of activism?

One explanation for this trend is the self-perpetuating role of market forecasts in facilitating capital investments. While petrochemical industry leaders have a penchant for airing existential crisis, they consistently deny that ecological crisis is that much of a threat. Invariably, they return to a script in which industry comes out ahead, pointing to market forecasts for increased demand in plastics and green technologies. At the height of the public backlash over the marine plastics crisis in 2018, the executive director of Petrochemicals Europe stated confidently, “All major studies show substantial market growth for petrochemicals worldwide, which is certainly linked to the fact that 95% of all manufactured goods are made from petrochemicals.”12 The director was referring to a 2018 report by the International Energy Agency (IEA), which found that petrochemicals were “rapidly becoming the largest driver of global oil consumption” and predicted that petrochemicals would account for nearly half of global oil demand by 2050.13

Following the historical crude oil price crash of 2020 and the increased demand for single-use plastics throughout the pandemic, the IEA ramped up its forecasts for future growth in petrochemicals. A 2021 report outlined oil market uncertainties but remarked optimistically that “the petrochemical industry remains a pillar of growth over the forecast period. Ethane, LPG [liquid petroleum gas] and naphtha [petrochemical feedstocks] together account for 70% of the projected increase in oil product demand to 2026.”14 Echoing this view, energy historian Daniel Yergin predicted that there would be resilient oil futures for decades to come, regardless of climate protests, bolstered by US fracking, expanding plastics markets, Russian geopolitics, and exceptional growth in China.15 Environmentalist Bill McKibben countered in a skeptical book review, “Yergin understands oil markets … but he’s behind the curve on the volatile mix of activism, engineering and climate science that seems to be reshaping the energy world in real time.”16 I would like to agree with McKibben, but it is difficult to make declarative statements about the future of oil and petrochemical markets in the midst of uncertainty and conflict.

My point is not about the reliability of forecasts to predict the actual future; it’s that the very act of making market predictions reinforces dominant narratives and existing systems. Political economist Peter Newell argues that the IEA has been known to overestimate growth in fossil fuel markets, creating a self-fulfilling investment cycle. “Within energy forecasts,” Newell writes, “demand is always projected to increase, so the essential work of the models is to work out which energy sources and technologies are able to close the energy gap: often foreclosing questions of reducing demand or the adoption of energy efficiency and conservation measures.”17 Sociologists Olivier Courtyard and Elizabeth Shove make the related observation that strategies of “predict and provide—in which planners anticipate future ‘need’ and build capacity capable of meeting it—have acted as self-fulling prophecies: generating the very forms of demand to which investments and infrastructures are allegedly a response.”18 Thus, it is not surprising that the IEA predicts future oil growth through the energy transition, driven by petrochemicals and plastics.

By and large, given the dominant priorities of economic growth, the relentless quest for petrochemical expansion around the planet has gone unchallenged by governments. Yet the pressure for profound petrochemical transformation is mounting. Key figures in the climate divestment movement have started to question the oil industry’s growth projections for plastics, which would become “stranded assets” in the transition away from fossil fuels.19 On February 28, 2022, the IPCC issued another major report about the climate emergency, warning that the “point of no return is now in sight,” which commentators called its “bleakest assessment yet.”20 The same week, the United Nations Environment Assembly in Nairobi agreed on a landmark mandate to negotiate a global treaty on plastic pollution, across every stage of the lifecycle of plastics, from fossil fuel extraction through to refining, petrochemical production, plastics consumption, and waste disposal.21 The significance of this news was overshadowed by the Russian invasion of Ukraine, which brought a different kind of attention to the problem of fossil fuel dependence, resulting in the unprecedented severing of multiple state and corporate ties to Russian oil and gas, alongside renewed impetus for oil drilling and fossil fuel expansion elsewhere. According to Somini Sengupta, ten days after the invasion, US oil companies were “suddenly upbeat again.”22 Months later, the oil industry posted record profits.23

Many environmental justice struggles are protracted, involving uphill battles against powerful corporations and states. The most “successful” environmental justice campaigns, in terms of achieving remediation, compensation, or relocation, have involved coordinated action beyond the local level, gaining media attention, public support, and solidarity across different regional and national contexts.24 This chapter argues that the significance of environmental justice struggles goes beyond material achievements by challenging dominant narratives and ideologies, building on long histories of resistance, and fostering new forms of solidarity. In what follows, I will explore the theme of multiscalar activism through a series of interconnected cases that cut across fenceline petrochemical communities, beginning with Indigenous resistance to pipeline expansion and climate change in North America, then following the petrochemical flows to China, before delving into diverse forms of multiscalar activism that unite both contexts, and finally considering the plastics lifecycle approach of the global anti-plastics movement.



Converging Resistance in Cancer Alley: Pipelines and Petrochemicals

Indigenous resistance to fossil fuel infrastructure, including direct actions and legal battles over land rights, has become one of the most powerful forms of environmental justice activism. There is a long history of Indigenous resistance to oil and gas pipelines. Two of the most widely reported pipeline battles are the #NoDAPL resistance movement at Standing Rock in 2016, which attracted more than 10,000 protestors, and the mobilization against the proposed Keystone Pipeline XL between 2008 and 2015, which also attracted considerable media and political attention. Both proposed oil pipelines would traverse sovereign Indigenous lands, waters, and sacred sites, and were opposed by Indigenous tribes, environmental activists, landowners, and many members of the public. If built, the pipelines would contravene the right to “free, prior and informed consent” for land use and development on sovereign Indigenous territories, which are protected in the United Nations Declaration on the Rights of Indigenous Peoples.25 These controversial pipeline projects reached the highest level of political intervention, with US presidents using their powers to decide whether to block or permit them. The Obama administration vetoed the construction of the Keystone Pipeline XL in 2015 and temporarily blocked the Dakota Access Pipeline in 2016. In early 2017, within days of taking office, President Trump signed an executive order to approve both pipelines. Then, in 2021, President Biden shut down the Keystone Pipeline XL once again, but delayed action to shut down the Dakota Access Pipeline while waiting for an environmental assessment following the 2020 Supreme Court ruling that the pipeline was illegal because the operator’s federal permit violated the National Environmental Policy Act.

Across North America, there have been a number of other Indigenous mobilizations against pipelines that have aligned with environmental activists, farmers, and frontline communities, extending a “network of resistance” based on interconnected struggles.26 An inspiring example is the Unist’ot’en Camp, which has reoccupied Wet’suwet’en land in northern British Columbia since 2009 and resisted the Enbridge Northern Gateway Pipeline, the Chevron Pacific Trail Pipeline, and the TransCanada Coastal GasLink Pipeline. The Unist’ot’en Camp’s resistance campaign is part of a long history of Wet’suwet’en resistance to settler colonialism, which led to the landmark Delgamuukw decision in 1997 by the Supreme Court of Canada that the Wet’suwet’en and Gixtsan had never ceded their land and thus retained their aboriginal title.27 The Unist’ot’en Camp extends their politics of resistance to pipelines beyond their region, considering the multiscalar impacts of development on neighboring regions and wider ecologies, including interconnected ecosystems and climate change.28

One of the key points of convergence in multiscalar activism has been in environmental justice battles over pipelines in fenceline petrochemical communities. For example, in 2013, the Aamjiwnaang community in Sarnia-Lambton town in Ontario, also known as “Chemical Valley,” connected their long-standing struggles against toxic petrochemical exposures to broader regional campaigns against the proposed Enbridge Line 9 tar sands pipeline, which would terminate in Sarnia on unceded Aamijiwnaang land.29 In the United States, tribal leaders also demonstrated against fracking developments in Pennsylvania, from the fracking wells to the pipelines and petrochemical infrastructure.30

In Cancer Alley in Louisiana, the Bayou Bridge Pipeline project was a catalyst for new forms of multiscalar activism in the region. The Bayou Bridge Pipeline is the final link of the Dakota Access Pipeline, dubbed the “tail end of the Black Snake” by environmental justice activists, terminating in St. James Parish in Cancer Alley.31 As such, it brought two major environmental justice movements together: first, the growing Indigenous resistance movement against oil and gas pipelines, just months after the #NoDAPL protests at Standing Rock; and second, the environmental justice struggles of Black fenceline communities fighting against toxic petrochemical pollution and environmental racism in Cancer Alley. The two movements found common cause in their strong opposition to the transcontinental pipeline, and in their shared concerns about the threat that it posed to fragile wetland ecosystems and to community health.

Just over 162 miles in length, the Bayou Bridge Pipeline is a crude oil pipeline across eight waterways of Louisiana’s Atchafalaya Basin, the largest floodplain swamp in the United States. A joint venture between Energy Transfer Partners (the same company that built the Dakota Access Pipeline), Phillips 66, and Sunoco Logistics Partners, the permit application for construction was announced in October 2016 in a joint public notice by the US Army Corps of Engineers and the Louisiana Department of Natural Resources. In June 2017, Reverend Harry Joseph, the pastor of St. James Parish, filed a lawsuit against the pipeline in a case put forward by the Tulane Environmental Law Clinic. The residents of St. James Parish were already embroiled in battles against two new multi-billion-dollar methanol plants in the region, and this was yet another major hazard that they did not want in their community. In interviews with journalists, Reverend Joseph described local frustrations with the ongoing health hazards in Cancer Alley in eloquent phrasing: “We are sick and tired of being sick and tired.”32 The same month, Indigenous water protectors set up a prayer and resistance camp blocking the pipeline construction called L’eau est la vie (“Water is life”), founded by Cherri Foytlin, of Diné and Cherokee heritage, carrying on the legacy of the water protectors from Standing Rock.33 Many of the activists at the camp had been at Standing Rock. For the water protectors, the affirmation “water is life” (or Mni Wiconi) relates to the idea of “being a good relative,” which extends to the water, land, animals, and human world.34

The Bayou Bridge Pipeline struggles were reported in the media, drawing comparisons with Standing Rock. Several of the members of the Indigenous resistance camp faced felony charges under anti-protest laws that framed pipelines as “critical infrastructure.”35 However, the Bayou Bridge Pipeline resistance did not reach the same iconic levels of international solidarity and public attention as Standing Rock, attracting dozens as compared with thousands of activists. Law scholar Adam Crepelle, who describes the Bayou Bridge Pipeline conflict as part of a broader “Standing Rock in the Swamp,” examines the contrast between the unprecedented public interest in the Sioux’s resistance at Standing Rock and the lack of recognition of the Houma’s rights to protect their land, water, and air in Louisiana. According to Crepelle, the Houma are neither well known nor federally recognized, as compared with the Sioux, but the Houma’s battles with the oil industry have a longer history. Furthermore, the implication of a lack of federal recognition is that “the Houma have suffered discrimination because of their Indian blood while simultaneously having their Indian ancestry questioned.”36 Indeed, according to activists, the Indigenous resistance camp at Bayou Bridge Pipeline was criticized for drawing supporters from outside Louisiana. In the 2019 documentary film L’eau est la vie (Water Is Life): From Standing Rock to the Swamp, Cherri Foytlin responded to this allegation, saying: “So what? It’s not my fault Energy Transfer Partners made enemies all up and down the country.… They made the enemies themselves. So yeah, a lot of people want to come down to fight.”37 Foytlin also pointed out that the resistance camp was led entirely by a network of Indigenous women who were local to Louisiana.

Indigenous water protectors joined their struggles with those of grassroots environmental justice activists who were fighting against the proliferation of the petrochemical industry in St. James (see figure 3.1). Climate and environmental groups from nearby metropolitan areas also came to join the resistance movement. The Toxic Expertise project organized three research trips to St. James between 2016 and 2018.38 During the first trip in spring 2016, the main environmental justice activism against petrochemical expansions was led by the Baptist Church, with the support of local environmental organizations such as the Sierra Club and the Louisiana Bucket Brigade. By autumn 2017, with the increased public attention to the area due to the Bayou Bridge Pipeline, several other environmental organizations had become active in the area. At organized pipeline resistance events, speakers and participants observed multi-faith Christian and Indigenous ceremonial practices. Differences in religious belief were set aside out of respect for the leadership across different faith-based organizations, notably the Baptist Church in St. James and the Indigenous Environmental Network, a coalition of environmental justice groups.39 The coalition was interesting in light of recent Indigenous criticisms of the US environmental justice movement for failing to take seriously the question of decolonization.40 In the pipeline resistance events, some of the activists discussed solidarity in terms of their different yet interconnected histories of slavery and colonization.41 When we asked a leading environmental activist how she stayed positive in light of the weight of petrochemical advances in her state, she responded that it was the people, the friendships, and the solidarity.42

The Bayou Bridge Pipeline was eventually completed as planned in 2019. On many levels, it could be interpreted as a defeat, not only in material terms but also symbolically, especially in comparison with the critical mass behind the #NoDAPL resistance at Standing Rock. On another level, the legacy of multiscalar activism over Bayou Bridge could be interpreted in a more positive light. While the pipeline resistance dispersed, fenceline community struggles over petrochemical pollution in St. James were emboldened. The increased media, environmental, and political attention to the pipeline resistance in Cancer Alley brought the wider problem of environmental injustice and racism in the region to wider attention. Grassroots environmental justice organizations continued to engage in forms of multiscalar activism, building new coalitions and networks.
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Figure 3.1.   Residents signing a wooden cross in protest against the Bayou Bridge Pipeline in St. James Parish, Louisiana, September 2017. Photograph by Thom Davies.


A grassroots environmental justice organization, RISE St. James, led by Sharon Lavigne, received national recognition for leading a fight against the proposed $9.4 million fourteen-plant petrochemical complex in St. James Parish by the Taiwanese petrochemical company Formosa Plastics.43 The Formosa complex would more than double the area’s toxic air pollution, release up to 13 million metric tons of greenhouse gases a year, and more than triple exposure to cancer-causing chemicals, which are staggering estimates in an area that is already infamous for toxic pollution.44 In January 2020, a coalition of local environmental groups, including RISE St. James, the Center for Biological Diversity, the Louisiana Bucket Brigade, and Healthy Gulf, filed a lawsuit against the US Army Corps of Engineers for issuing an unlawful wetlands permit to Formosa Plastics, which failed to evaluate the water, air, and health impacts of the proposed facility and failed to adequately protect burial sites of enslaved Black people who were discovered on the property.45

In June 2020, Lavigne and other local community leaders took Formosa Plastics to court so that they could visit the gravesites legally to honor their ancestors on Juneteenth, which commemorates the emancipation of African American slaves. “I feel like our ancestors are shouting and rejoicing in heaven about what we did for them today,” Lavigne commented in an interview after the Juneteenth ceremony.46 Lavigne was motivated by the widespread protests over racial justice that followed the police murder of George Floyd the month before. “We are seeing change that should have been here a long time ago,” she said. “Building the [Formosa] plant in a Black community shows that they just want us to die off.”47 Some environmental justice activists drew direct comparisons between the phrase “I can’t breathe” and environmental racism, referring to the disproportionate burden of toxic pollution in communities of color.48 Robert Bullard, widely recognized as the “father of the environmental justice movement,” put it this way: “We are talking about what we breathe.”49 The Black Lives Matter movement put the spotlight on systemic racism and the violent disregard for Black lives, including environmental racism, which has long been endured in Cancer Alley.

In January 2021, President Biden mentioned “Cancer Alley” and “environmental justice” by name in his announcement of a new executive order to tackle climate change and pollution: “With this executive order, environmental justice will be at the center of all we do addressing the disproportionate health and environmental and economic impacts on communities of color—so-called fenceline communities—especially … the hard-hit areas like Cancer Alley in Louisiana or the Route 9 corridor in the state of Delaware.”50 This announcement was met with optimism by local environmental groups, who noted that the term “Cancer Alley” was rarely mentioned even in state-level politics, and that it was significant for it to be mentioned by a US president.51 In March 2021, United Nations human rights experts wrote a report that condemned the concentration of toxic petrochemical plants in Cancer Alley as a form environmental racism that “poses serious and disproportionate threats to the enjoyment of several human rights of its largely African-American residents, including the right to equality and nondiscrimination, the right to life, the right to health, right to an adequate standard of living and cultural rights.”52 The UN report drew international attention to half a century of toxic injustice and environmental justice activism in the region. The environmental lawsuit against the Formosa Plastics permit was dismissed, but in summer 2021, the US Army Corps of Engineers announced that they would commission a full environmental impact review of the planned expansion, which would likely delay the project by more than two years.53

Only time will tell how much difference these environmental justice “victories” will make to the health, environment, and wellbeing of people in St. James Parish, in the Atchafalaya Basin, or indeed elsewhere among the dense web of fossil fuel infrastructure connecting pipelines to petrochemical projects to petrochemical markets around the world. The multiscalar activism surrounding pipelines and petrochemical plants is part of a powerful network of resistance involving different communities and social groups across North America, but this activism tends to stop at the border, as crude oil, ethane, and liquified natural gas tankers set off to petrochemical markets in Europe and Asia.



Petrochemical Shipping Flows

In December 2021, China entered into the “longest and largest” liquified natural gas (LNG) trade deal with the United States, from two sites in Plaquemines Parish, Louisiana, involving the US company Venture Global and the state-owned China National Offshore Oil Corporation (CNOOC). According to Shi Chenggang, chairman of CNOOC’s gas and power division, the trade deal marked a step toward meeting China’s climate commitments: “As China’s largest LNG importer, CNOOC is committed deeply not only to the mission of securing China’s gas supply, but also to the climate goals of building a carbon-neutral China by 2060.”54 By early 2022, China was poised to become a “major trading force in the global LNG trade,” overtaking Japan in 2021 as the world’s largest importer of LNG, with imports increasing by 18 percent to 79 million tons.55

China’s increased use of LNG has particular significance in terms of climate policy, given China’s continued reliance on coal, the dirtiest of all fossil fuels. In energy transition debates, natural gas is typically positioned as a “transition fuel” because it releases fewer carbon emissions than oil or coal.56 Many climate policymakers would therefore see this as a positive step. However, LNG exports from the US are far from climate friendly: the gas is extracted by fracking, which releases considerable methane emissions (a worse greenhouse gas than carbon), uses toxic chemicals that contaminate water and land, requires large amounts of water, and damages health.57 Furthermore, fracking wells decline very quickly, losing the majority of their productive capacity within just a few years. The ecological implications of the fracking boom are evident in a toxic trail of spent fracking wells and a continually shifting frontier of fracking exploration, with over 1.7 million fracking wells in the United States as of 2021.58

The United States first started exporting its fracked ethane (a petrochemical feedstock) in 2016, when the UK petrochemical giant INEOS pioneered the development of the world’s largest shipping multi-gas carrier, which could transport fracked ethane, LNG, and other liquified gases from the United States to Europe. In January 2021, the world’s largest single shipment of ethane was transported to China from Energy Transfer’s terminal in Nederland, Texas. As if these ships weren’t large enough, in February 2022, INEOS launched an even larger ethane carrier to transport US ethane and other petrochemical gas products to Europe and China.59

The surge in China’s LNG imports has been driven not only by its climate and energy security ambitions but also by its plans to ramp up economic growth. The LNG imports followed record high exports of US crude oil to China from Louisiana’s offshore supertanker port in January 2021, as Asian buyers stockpiled oil in anticipation of a post-pandemic recovery.60 The petrochemical sector witnessed considerable growth in demand for single-use plastic packaging and personal protective equipment (PPE) during the pandemic, with the largest growth occurring across petrochemical markets in China. This growth was expected to continue. In a talk for IHS Markit on plastic resin (petrochemical) markets in the United States and China in spring 2022, Joel Morales, executive director of Polyolefins Americas, commented: “What we’ve seen in the last couple of years has been nothing short of amazing for polymer consumption.”61

Intensifying petrochemical and fossil fuel expansion in the United States, concentrated in the Gulf Coast, is directly tied to growing markets in China as well as to other markets around the world. In St. James Parish in Louisiana, a key source of local controversy has been over the $1.85 billion YCI Methanol One (petrochemical) greenfield investment project, a partnership between the Chinese company Yuhuang Chemical Industries and Koch Methanol. This mega methanol project was announced by Yuhuang in 2014 and began construction in 2017, but it stalled because of strong opposition from environmental justice groups, permit disputes, cost overruns, and construction delays. At the time of writing, the project continues to develop with the financial backing of Koch Methanol, and it has a planned production capacity of 1.7 million metric tons of methanol per year, primarily for plastics markets in the United States and in China.62



Petrochemical Growth and Anti-PX Protests in China

China became the world’s largest petrochemical producer by revenue in 2011, overtaking the long-dominant United States and Europe.63 Since then, the industry has continued to grow at a remarkable pace, led by three state-owned enterprises: Sinopec Group, China National Petroleum Corporation (CNPC), and China National Offshore Oil Corporation. According to industry forecasts, China is expected to account for 29 percent of all new global petrochemical capacity additions between 2021 and 2030.64

The rapid growth of the petrochemical industry in China in the twenty-first century has contributed to increasingly acute problems of pollution, with a number of heavily contaminated rivers and days of high smog. During this period, environmental protection emerged as a top government priority in China. In 2007, “ecological civilization” became the goal of the Chinese Community Party, and the phrase was later elevated to the party’s Constitution in 2012 and the Constitution of the People’s Republic of China in 2018.65 However, as Yifei Li and Judith Shapiro argue, state-led environmentalism in China is accomplished through coercive mechanisms of political and social control over research funding, industrial subsidies, and media programming. Within this context, “environmental NGOs and scientists are forced to cooperate with the state if they wish to survive, playing a delicate game of testing boundaries and carefully monitoring the prevailing political winds.”66 Most environmental activists in China have thus adopted strategies of “embedded activism,” “rightful resistance,” and “soft confrontation” by pushing for changes within the legal and political constraints of the state.67 In everyday life, residents in heavily polluted areas of rural China often engage in subtle forms of “resigned activism,” oriented toward protecting families from the immediate harms of pollution.68

Despite abundant government propaganda on the safety of paraxylene (PX) and the government’s restrictions against mass demonstrations, many planned petrochemical projects in China have met with public resistance due to concerns about environmental and health risks.69 Inspired by the first anti-PX protest in 2007 in Xiamen, which resulted in the relocation of a PX project, there have been a number of anti-PX protests in China, which were loosely structured, voluntary, mass activities initiated by individuals rather than organized movements.

Environmental conflicts in semi-authoritarian countries are often articulated within wider demands for social and political reforms.70 In a study on protests against the construction of a bridge in Istanbul in Turkey, a “country coping with, instead of being defined by, democracy,” Aimilia Voulvouli argues that the protests were “transenvironmental,” extending beyond immediate environmental concerns to issues of democratic rights.71 In the more restrictive context of China, where social gatherings can be punished as crimes against social order, anti-PX protests can be understood as “transenvironmental,” in which “rightful resistance” over environmental protection offers a relatively safe channel for the public to express their frustrations over deep-rooted social and political problems. However, the wave of anti-PX protests in China abated with the tightening of civil society restrictions under Xi Jinping.

The first anti-PX protest in China happened in Xiamen, Fujian Province, in June 2007, when several thousand urban residents demonstrated against the planned siting of a petrochemical plant in their city. The protests were framed as a “collective stroll” (jiti sanbu) by people to “legitimize their action as peaceful and apolitical.”72 The mass protests were animated by extensive media coverage of opposition to the PX plant from 105 national committee members, including Zhao Yufen, a professor at Xiamen University. Christoph Steinhardt and Fengshi Wu argue that the anti-PX campaign in Xiamen in 2007 was a “transformative event,” one based on alliances between elites and ordinary citizens that were the outcome of intersecting processes of street mobilization and policy advocacy.73 Ultimately, the Xiamen anti-PX protests were successful in stopping the project. However, following patterns of the displacement of toxic harms to more vulnerable communities, the planned petrochemical project was moved from Xiamen to the Gulei Peninsula in Zhangzhou, also in Fujian Province, where there have since been major explosions in 2013, 2015, and 2017.74

Xiamen inspired several large-scale anti-PX protests in cities and regions across China, despite government propaganda insisting on the safety of PX and media suppression about the protest events.75 In 2011 in Dalian, a typhoon caused toxic leaks from chemical tanks at a PX plant, leading to anti-PX protests that resulted in the relocation of the plant. In Ningbo in Jiangsu Province in 2012, large-scale demonstrations in urban Ningbo followed smaller protests by villagers living in the Zhenhai district over a planned petrochemical expansion project, which the local government agreed to stop.76 In 2012, there was an environmental campaign in Kunming in Yunnan Province to prevent a new refinery project, but the project went ahead with construction.77 As Sibo Chen argues, the media reporting of anti-PX protests was highly skewed, both within the Chinese media, which characterized protesters as irrational, and within Western media, which framed the protests as urban middle-class forms of liberal resistance.78 In fact, urban and class dimensions were more complex, including rural peasants, in the case of Ningbo, and marginalized cities and urban districts, in the cases of Dalian and Kunming.

The 2014 anti-PX protests in Maoming, “the oil town of the South,” resulted in bloody confrontations between the protesters and the police.79 In contrast with other cities in China where anti-PX protests occurred, Maoming was economically dependent on the petrochemical industry. Residents were fed up not only with toxic pollution but also with the corruption of local officials; in 2014, two former party secretaries in Maoming were sentenced to “death with reprieve” (a two-year suspended sentence before execution in China’s criminal law) for corruption.80 Furthermore, Maoming lacked an organizational basis of support from environmental organizations, and the protests were organized spontaneously through social media. The local protests were fueled by anger and a complete lack of trust in the government, escalating to direct action and rioting, which were violently repressed by the police.81 The protests failed to gain media attention or public sympathy, and they also served as a cautionary tale about the limits of environmental protests in China. Since Xi Jinping came to power in 2013, the Chinese government has dramatically increased the repression of civil society groups, jailing dozens of human rights lawyers and NGO activists.82 In 2016 in Chengdu, riot police arrested a number of residents who were suspected of putting facemasks on statues to protest over smog in the city.83 In the aftermath of a deadly explosion at a petrochemical plant in Jiangsu Province in 2019, which killed seventy-eight people and injured 617, the police swiftly suppressed media reporting and detained several journalists.84

During the time of our research on the petrochemical industry in China, anti-PX protests were subsiding in frequency. People who had been involved in the Xiamen anti-PX protests in 2007, or who had witnessed the Tianjin explosions in 2015, were reluctant to share their stories. By 2018, with a new law coming into force in China that required all foreign environmental NGOs to register with the authorities, there was heightened political sensitivity to doing research on environmental issues in China, particularly in relation to state-owned enterprises. Rather than focusing on sites of reported protest or controversy, we decided to examine residential areas located close to petrochemical sites, starting with Nanjing, a leading traditional base of the petrochemical industry in China.85



The Turnip and the Mole

Located along the lower reach of the Yangtze River, Nanjing is a heavily polluted megacity with a dense concentration of chemical industry areas and a high number of smog days. The city is surrounded by hills in three directions and water in another, which traps polluted air and prevents an easy escape route in the event of a disaster. The protests over pollution in Nanjing have been small in scale and highly localized. At the time of writing, the largest environmental protest to have been reported in Nanjing was a campaign in 2011 to save urban trees.86 However, discreet forms of multiscalar activism have been taking place through the work of local environmental organizations on the monitoring and reporting of pollution.

According to Li, a project leader for a local environmental organization, most of the environmental organizations in Nanjing and indeed throughout China focus on “individuals.”87 Her own organization takes a different approach, focusing on issues rather than on individuals. Li described an important strategic insight that her student-led environmental organization had learned in Nanjing after nearly two decades of work on raising environmental awareness. Up until 2016, their primary focus had always been on “cultivating individuals.” In particular, they aimed to “initiate” individuals, which “means to push for changes on an individual, from their mindset to their action.” However, in 2016 they decided to shift to an issue-based approach, motivated by their collaboration with the Institute of Public and Environmental Affairs environmental research organization in China, which focused on pollution issues, environmental information disclosure, and data transparency. Li recalled that it was a valuable learning process: “We were like a blank canvas and tagged along with their investigation and research to learn by doing.”88 They learned that by focusing on local issues, rather than on cultivating individuals, they could help to solve practical matters, such as the problem of excessive discharge from the sewage treatment plants in a chemical industrial park.

At first, they had tried the “individual” approach with their environmental projects in Nanjing. Li reflected: “But then we realized it’s much more difficult to do it here. Why? In Jiangsu, let’s look at Nanjing first: the culture here has its characteristic. The people here are dubbed ‘large turnips.’ Why? It’s from the saying, ‘every turnip to its hole.’ ” In other words, each person has their own position. In comparison with the cities where she had worked and lived in China, Li and her colleagues felt that the “culture” in Nanjing was more reserved and less open to collaboration: “If one is forced into hugging, it’ll be awkward. And even if they are made to hug and hold each other, they just do it for formality. It wouldn’t work. But that’s fine, we just need to find other ways.”

In 2016, Li’s organization decided to shift their strategy from an individual to an issues-based approach, based on their “learning.” They started a project focusing on environmental issues in the Yangtze River’s Nanjing section, including environmental monitoring of the chemical industry. Paralleling the work of other environmental NGOs in China, they worked with the companies and with the local government to report their findings and make recommendations. Many of their activities could be described as forms of “embedded activism,” which change over time, working within the constraints of existing social and political structures, guided by pragmatism and careful attention to the possibilities of change. One aspect of their work that was perhaps distinctive was their philosophy of learning and adapting their strategies to local contexts in their efforts to find practical “solutions.” For example, Li noted that there were some rare instances of people who were willing to speak out to try to make a change, but she also emphasized that in heavily polluted places, “The government is looking very closely at the people and that stops people from talking about things. It’s a place-specific risk. If the pollution is rather bad in that place, people there don’t dare speak out.” When asked about the concept of “environmental justice,” Li said that this was only a “loanword,” and that at most, people would ask, “Why did it happen to our village? Why me?” Recognizing that each person has their own position, or “every turnip to its hole,” is an important insight for reflective and pragmatic environmental change.

On one level, the possibilities and limitations of environmental activism over petrochemical pollution in the Yangtze River in China are radically different from those in the Atchafalaya Basin wetlands in Louisiana. However, there are also important similarities with the locked-in petrochemical infrastructure concentrated in both regions, the continuing expansion of controversial projects, the repression of dissent, and the everyday activism that continues.

Multiscalar activism is not only about “scaling up” activism; it is also about burrowing below, to concealed levels, both in terms of space and in terms of time. In the aftermath of the armed repression of the resistance camp at Standing Rock, Nick Estes invoked the important yet under-recognized figure of the mole in revolutionary struggles for social and environmental justice:


Karl Marx explained the nature of revolutions through the figure of the mole, which burrows through history, making elaborate tunnels and preparing to surface again. The most dramatic moments come when the mole breaks the surface: revolution. But revolution is a mere moment within the longer movement of history. The mole is easily defeated on the surface by counterrevolutionary forces if she hasn’t adequately prepared her subterranean spaces, which provide shelter and safety; even when pushed back underground the mole doesn’t stop her work. In song and ceremony, Lakota revere the mole for her hard work collecting medicines from the roots underfoot. During his campaign against US military invasion, to protect himself Crazy Horse collected fresh dirt from mole mounds. Hidden from view to outsiders, this constant tunneling, plotting, planning, harvesting, remembering, and conspiring for freedom—the collective faith that another world is possible—is the most important aspect of revolutionary work. It is from every life that the collective confidence to change reality grows, giving rise to extraordinary events.89





Connecting Struggles along the Plastics Value Chain

Time and again, I am amazed by the spirit and perseverance of activists who refuse to give way to pessimism and instead continue to fight, spurred on by solidarity with other activists and by anger at the many injustices that they see. One of the most important multiscalar environmental campaigns to align with fenceline petrochemical struggles on a planetary level, led by grassroots movements in Southeast Asia, is over the issue of plastic pollution. Between 2017 and 2018, public alarm over the marine plastics crisis rose to unprecedented levels around the world, as people responded to harrowing media images of turtles and seabirds entangled in plastics. This new attention added strength and numbers to the growing global anti-plastic movement, which had been fighting against plastic pollution for decades. A key point of intersection between fenceline petrochemical struggles and anti-plastic campaigns is over the issue of environmental injustice across the whole plastics lifecycle, from fossil fuel extraction to petrochemical production to plastic consumption, waste, and disposal.90

Contrary to popular perceptions that grassroots environmental activism over the problem of plastic packaging waste began in Europe and North America, it began, in fact, in the early 1990s in South Asia, with citizen movements to ban plastic bags, which were accumulating in sewers and drains, causing flooding, and killing animals. Bangladesh was the first country to legislate against plastic bags in 2002 due to clogged drains during a major flood; it was followed by a number of countries in Southeast Asia and Africa, and then by countries in Europe and North America in the 2000s.91 Plastic bag bans have been fought by the plastics and petrochemical industries, particularly in the United States, through lawsuits, lobbying, and advertising campaigns.92 The problems of plastic waste are evident around the world, but they are particularly concentrated in Asia and Africa, with cities and shorelines now heaving with plastic that is destroying livelihoods, wildlife, and ecosystems. This distressing accumulation is connected to decades of environmentally unjust practices by corporations and governments, including the aggressive marketing of nonrecyclable single-use “sachets” (single portions of food and hygiene products) to low-income groups in Asia and Africa by plastics companies to open up new growth markets; the unjust transnational disposal of contaminated plastic waste from high-income to middle- and low-income countries, either through trade or dumping, which many activists and scholars term “waste colonialism” or “toxic colonialism”; and the related transnational transfer of dirty technological “solutions,” such as waste incineration.93

The unjust international trade in toxic plastic waste came to international attention in 2017, when China announced its National Sword policy, banning the import of contaminated postconsumer plastics and scrap metal. Since 1992, China had taken in more than half of the world’s scrap plastic for recycling, but due to concerns over pollution from plastic waste incineration, the government decided to refuse the contaminated imports.94 This single policy move marked a major disruption in global recycling systems, exposing the inadequacy of North American and European recycling schemes to handle their own waste, and prompting a flood of shipments of scrap plastic to countries in Southeast Asia and subsequent bans and restrictions to stem the flow.95 In May 2019, the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal adopted an amendment to their original convention, which for the first time classified most plastic waste as “hazardous.” The amendment was fiercely opposed by the petrochemical and plastics industries, and it was met with cautious optimism by environmental activists.96 By including plastic waste in the definition of hazardous waste, developing countries now had the right to refuse shipments from other countries, as the law required prior informed consent. However, in practice, the unequal trade has continued, linked to long histories of colonialism and debt, whereby poor countries rely on financial compensation for receiving toxic shipments.

The Break Free from Plastic movement was launched in 2016, a coalition of environmental NGOs and individuals around the world, with more than 11,000 members (organizations and individuals) to date.97 Von Hernandez, the global coordinator for the movement, won the Goldman Environment Prize in 2003 for his work campaigning against toxic waste incinerators in the Philippines, which had led to the world’s first national waste incineration ban in 1999. While working as the first Asia toxics campaigner for Greenpeace, Hernandez realized that rich countries were not only exporting toxic waste to developing countries; they were also exporting dirty technologies, such as waste incineration. As Hernandez explained in an interview: “The plastics industry loves incineration because it makes the problem ‘disappear.’ What it actually means is that you transform the problem from a waste problem to a toxic air pollution problem. So, there’s definitely a public health argument against incineration, because the local communities become victims. There has been study after study linking greater incidence of cancer in communities living around incinerator plants.”98 This insightful analysis has implications for considering the industry’s promotion and development of “chemical recycling” technologies in response to the plastic waste crisis, a pilot technology still in development that breaks plastics back down to their molecular structure in highly carbon-intensive and toxic processing plants.99 Effectively, environmental campaigners argue, chemical recycling is another word for incineration.100

The Break Free from Plastic movement has played a crucial role in countering damaging industry narratives about solutions. In July 2022, the Ocean Conservancy retracted its 2015 report Stemming the Tide and issued a public apology to hundreds of environmental organizations for the harm caused by, first, promoting waste incineration and waste-to-energy as acceptable solutions, without acknowledging the role of these technologies in supporting continuing plastic production and pollution; and second, blaming countries in East and Southeast Asia for plastic pollution, while ignoring the “outsized role” of rich countries, particularly the United States, in generating and exporting plastic waste to this region.101

Since Break Free from Plastic was launched, the movement has grown, bringing together a range of different tactics across its membership, including NGO reporting and campaigning, legal advocacy, and supporting diverse communities, organizations, and individuals to work toward common aims. It has brought a critical, systemic analysis to the plastics issue, drawing attention to ways that plastics fuel the climate crisis and relate to issues of systemic environmental racism and injustice. The movement’s coordination team also recognizes different capacities for action, offering toolkits for different kinds of campaigns, whether it is advocating changes in consumption patterns, pushing for a “plastic-free” university campus, organizing a local community-based campaign, or pushing for new legislation. For example, the movement supports the US Break Free from Plastic Pollution Act, first introduced in Congress in 2020 and then reintroduced with stronger environmental justice language in 2021.102 In this respect, the movement employs both an individual-based and an issues-based approach, to borrow Li’s classification from Nanjing, and it also brings NGO activism into greater dialogue with grassroots community-based approaches. Other influential organizations in the anti-plastics movement include the Centre for International Environmental Law, which has produced reports on the relationship between plastics and health and climate, and the Global Alliance for Incinerator Alternatives, which campaigns against plastic waste, sachets, and incineration, and is rooted in grassroots zero-waste movements in local communities. The flagship Break Free from Plastic campaign is its annual “brand audit,” conducted since 2017, when 15,000 volunteers pick up thousands of pieces of plastic waste on beaches and name the top brands in the items of waste that they collect. Coca-Cola, PepsiCo, and Nestlé have consistently come out on top.103 Increasingly, the Break Free from Plastic movement has moved beyond a focus on the problems of waste and big brands and started to zoom in on the problem of plastics production and the global petrochemical industry.

In 2022, Break Free from Plastic launched a new initiative, called Toxic Tours, which it describes as a “community-led storytelling and mapping experience on the impacts of plastic production on frontline communities,” featuring twenty-two communities in ten different countries in Asia, Europe, Africa, North America, and Latin America, with support from local environmental organizations.104 On an activist level, it builds on the environmental justice idea of the “toxic tour” to invite people to witness and share experiences of toxic pollution, guided by insights from local people, including short video interview clips from residents and activists, accompanied by summaries of the issues in each case. I embarked on the virtual Toxic Tours, which bore some resemblance to the Global Petrochemical Map discussed in previous chapters. What stood out for me was the gravity of the health and livelihood issues: areas classified as “critically polluted” by government authorities; fishermen in India, Bangladesh, and Taiwan unable to sustain their livelihoods due to the poisoning of waterways; animals dying from drinking contaminated water near to petrochemical plants; and people unable to voice their concerns because the “personal risk for individuals is very high” (for example, in Jamnagar, India, the biggest oil refining hub of the world) or because their claims about health risks are routinely dismissed by government and corporate authorities (for example, in Taixi Village, a “cancer village” in Taiwan). The toxic exposures and corporate and state negligence in these frontline petrochemical communities relate closely to toxic exposures due to waste incineration and dumping in vulnerable communities. They highlight the uneven and unequal dynamics of global capitalism, toxic colonialism, and enduring environmental injustice.



Maintaining Hope

Multiscalar activism offers an important source of hope and strength for people living and working in polluted fenceline communities who face multiple forms of social and environmental injustice. By aligning their local struggles with wider movements, they can extend their networks of solidarity beyond the limits of the fenceline and gain political visibility. Within the context of escalating petrochemical proliferation, however, the promise of multiscalar activism is also tinged with disappointment, available only to some communities, and beset with obstacles, including state repression and corporate pushback.

Much as I would like to, I do not share Naomi Klein’s early optimism about “Blockadia.” After all, Klein spelled out its contours, which were “more reminiscent of civil war than political protest.”105 Echoing this theme, Nick Estes writes evocatively about the #NoDAPL resistance at Standing Rock in 2016 as part of a longer history of war against Indigenous peoples.106 The word war here is not metaphorical. In a polarized world that has been shaped by centuries of colonialism, racial capitalism, and violence, and where vulnerable populations continue to be treated as expendable, it is difficult to imagine how any movement toward a just and sustainable transformation will be achieved peacefully. This has led to an overwhelming sense of disillusionment with political leaders and business elites.

Yet people keep on resisting toxic petrochemical injustices, from multiple perspectives, angles, and positions, according to their different capacities, and often against incredible odds. This chapter has traced only a fraction of the multiple threads of solidarity that interconnect and coalesce across different places, communities, issues, and lands. Diverse people and communities find increasing resonance in their struggles for environmental justice, often extending their solidarity and support beyond their own communities, issues, and borders. Indigenous pipeline resistance mobilizations are both inspiring and humbling in the compassionate ways that they “articulate the politics of territorial defense within a multiscalar conception of responsibility that stretches to follow development impacts.”107 Similarly, the growing anti-plastics movement has drawn attention to the commonalities between vulnerable frontline communities facing toxic exposures to plastics production as well as to waste incineration, highlighting points of convergence in a deeply uneven and unequal world. The recognition within environmental justice movements that it is OK to “fail” is also a profound insight—that caring can be an important form of activism, a form of burrowing, hiding, and gathering strength. Still, material gains matter. Multiscalar activism can foster new solidarities, confrontations, and victories, but it can also dissipate quickly, while oil and petrochemical production continues to expand. In the context of a planetary petrochemical crisis, will escalating resistance ever be sufficient to halt the course of petrochemical proliferation?







4
The Competing Stakes of the Planetary Petrochemical Crisis



What happens when opposing existential planetary crises collide? On one side, there is the intensifying threat of the petrochemical industry to planetary life, and on the other side, there is the threat of planetary ecological crisis for the future of petro-capitalism. Caught up in the crosshairs is the multitude of ways of living entangled in petrochemical systems. The planetary petrochemical crisis is one of the most crucial yet neglected existential threats of our times. At this critical juncture, the pathways forward are fraught with conflicts and dilemmas. This chapter investigates the competing stakes of the planetary petrochemical crisis, tracing their roots, contradictions, and contingencies.

Within just a few years, these overlapping and intensifying ecological crises have spiraled to dizzying heights. In 2019, the threat of the climate emergency rapidly overtook the plastics and pollution crises in terms of public alarm, following the IPCC report on global warming of 1.5°C and the Fridays for Future school climate strikes. Reports about the existential planetary threat of the climate crisis surged, many drawing connections between social and ecological crises of overconsumption, biodiversity loss, and social and economic inequalities.1 Then, after one of the worst wildfires in modern history in Australia, came the coronavirus pandemic, with ecological roots in “zoonotic spillover” (disease transmitted from nonhuman animals to humans) from the destruction of wildlife habitats due to deforestation. Following a year of delay due to the pandemic, the COP26 climate conference in Glasgow finally went ahead in 2021, but it was deemed a “failure” by most activists and observers.2 Meanwhile, extreme weather events fueled by climate change continued to set records around the world. In 2022, an international team of environmental scientists published a groundbreaking new study that found that humanity has exceeded the safe planetary boundaries for plastic and chemical pollutants.3

Many people recognize that these crises are interconnected, with common roots in the global capitalist system, which is founded on deeply unjust and unsustainable growth dependent on fossil fuels and embedded in colonial histories and logics. It has become common knowledge that the fossil fuel industry has a long history of climate denial, delaying climate action, and political lobbying.4 Furthermore, there is increasingly widespread intergovernmental consensus that the world needs to transition away from fossil fuels, even if there are conflicts about the timelines, pathways, debts, and obligations of different countries, industries, and communities.

Although there are rising public concerns about the ecological crisis, for the most part the role of the petrochemical industry in fueling the crisis has evaded scrutiny. The global industry has kept out of the spotlight due to its low public visibility, in the middle of the fossil fuel-to-plastics value chain, dispersed across thousands of production sites and millions of supply chain nodes worldwide. Most of the attention from environmental activists has focused on the big players at opposite ends of the value chain: the oil majors and the brands that make so much plastic stuff. The worst players have been singled out, for example Exxon, which has faced climate litigation for deceiving the public about climate change, and Coca-Cola, which was named the world’s worst plastic polluter for the fourth year in a row in 2021 in Break Free from Plastic’s global “brand audit.”5 Of course, many of the biggest petrochemical companies are also oil companies, including ExxonMobil. Furthermore, many environmental activists and scholars have started to turn their attention to the role of petrochemical companies, also known as “plastics producers,” as the source of the problem of toxic and unsustainable production.6 On the whole, however, the petrochemical industry is not the primary focus of public attention or policymaking. It tends to be treated as just one toxic polluting industry among others, and a relatively small player in relation to the bigger, more profitable upstream oil and gas industry. However, as I will argue, the petrochemical industry is more insidious than it appears.

The petrochemical industry positions itself as an “exception” to the current ecological crisis. By this account, petrochemicals benefit society by adding value to oil through creating products from it instead of burning it; saving energy through lightweight materials; creating “essential” products used in medicine, transportation, housing, and countless other everyday products; and always striving for efficiency to reduce environmental impacts and make plastics “circular.” Moreover, petrochemicals are presented as the key solution to the ecological crisis, underpinning most green technologies and innovations. When it comes to ecological crisis, though, the petrochemical industry is by no means an insignificant player. Quite the contrary.


Fathoming the Ecological Crisis

For all the collective planetary anxiety about the ecological crisis, it is difficult to fathom. Part of the problem relates to the overwhelming reliance on scientific expertise to understand the “facts” of the crisis, from climate models to reports on biodiversity loss and ocean acidification. Many people can understand the basic facts, observe the increasingly frequent extreme weather events, and see that these are interconnected. They can point to the intense social inequalities and injustices of ecological crisis, the people living on the frontlines of climate catastrophe and toxic pollution, and the culpability of rich countries and fossil fuel industries. However, to appreciate what the ecological crisis demands of people—both individually and collectively, according to their different responsibilities, capacities, and ethical commitments—is more challenging. Collective planetary action is both necessary and urgent, but this is the problem. Writing about the inadequacy of global climate policy for Indigenous climate justice, Kyle Powys Whyte observes: “Consent, trust, accountability, and reciprocity are qualities of relationships that are critical for justice-oriented coordination across societal institutions on any urgent matter. Yet they are precisely the kinds of qualities of relationships that take time to nurture and develop. That is, they are necessary for taking urgent action that is just, but they cannot be established urgently.”7

Other scholars have made similar observations about the clash between urgency and justice in the context of ecological crisis. At the start of the global financial crisis in 2008, Isabelle Stengers observed that we live in “catastrophic times,” where a state of ecological crisis has already shifted to a point of suspension between two histories, one that is familiar, of competition and economic growth, and another that is in the process of happening, of ecological catastrophe.8 The first historical epoch was founded on modern capitalist beliefs in science, technological innovation, and economic growth as the foundations for progress. However, Stengers observes that this “confidence has also been profoundly shaken. It is not the least bit ensured that the sciences, such as we know them at least, are equipped to respond to the threats of the future.”9 Faced with the second epoch of ecological catastrophe, Stengers warns, “we are as badly prepared as possible to produce the type of response that, we feel, the situation requires of us.” She asks, “To what does it [this change of epoch] oblige us?”10 Stengers posits that the term “Anthropocene” is successful because it reinforces dominant ways of thinking, as “the grand new narrative in which Man becomes conscious of the fact that his activities transform the earth at the global scale of geology, and that he must therefore take responsibility for the future of the planet.”11

Indeed, many scholars have criticized the concept of the “Anthropocene” as a universalizing and anthropocentric narrative. For example, Whyte observes: “ ‘Anthropogenic climate change,’ or ‘the Anthropocene’ … are not precise enough terms for many Indigenous peoples, because they sound like all humans are implicated in and affected by colonialism, capitalism and industrialization in the same ways.”12 Drawing on ecofeminist Val Plumwood’s idea of the “master story” of domination,13 which reinforces hierarchical dualisms in society (masculine over feminine, culture over nature), Stefania Barca argues that the Anthropocene represents a new “master’s narrative.” This narrative appears to offer a way for “humanity” to save the planet from climate change through technology, but it is actually based on the “denial and backgrounding” of colonial, gender, class, and species relations.14 Other scholars have offered alternative terms to name the Anthropocene epoch instead, such as the “Capitalocene,” the “Plantationocene,” the “Wasteocene,” and the “Chthulucene” (named after a spider, by Donna Haraway, attending to “multispecies stories”), each connoting different origins and characteristics of our times.15 While there are disagreements among these scholars, each points in different ways to perspectives that connect human and nonhuman (or “more-than-human”) worlds.

The idea of colliding epochs, informed by different worldviews and ethical commitments, has been echoed in other scholarship. Dipesh Chakrabarty’s distinction between the planetary and the global (discussed in the introduction) is not only descriptive but also advocates a different way of thinking, seeking to resolve the contradictions of the “conjoined histories” of species and capital. Chakrabarty asks: “How do we relate to a universal history of life—to universal thought, that is [i.e., climate change]—while retaining what is of obvious value in our postcolonial suspicions of the universal?”16 While Chakrabarty shares postcolonial criticisms of the universalizing “we” of the discourse of the Anthropocene, he insists that deep-time species-thinking cannot be folded into a critique of capitalism: “The crisis of climate change calls for simultaneous thinking on both registers, to mix together the immiscible chronologies of capital and species history.”17 Chakrabarty acknowledges his intellectual debt to Bruno Latour, who also seeks to go beyond “local” versus “global” framings. Latour suggests that the climate crisis can be understood as nature reclaiming its role as an active agent, rather than an inert background, which is shaping the fate of the planet.18

In the context of intensifying ecological crisis, several other scholars have engaged with planetary thinking, including “new materialist” reflections on the ontologies of entangled human and natural worlds.19 These are insightful, but they are not new. Indigenous scholars point out that the “ontological turn” toward recognizing more-than-human worlds fails to acknowledge the fact that they themselves have long made similar arguments. For example, Robin Wall Kimmerer, of the Citizen Potawatomi Nation, writes that in many Indigenous cultures, “the living world is understood, not as a collection of exploitable resources, but as a set of relationships and responsibilities. We inhabit a landscape of gifts peopled by nonhuman relatives, the sovereign beings who sustain us, including the plants.”20 However, Indigenous traditional ecological knowledge (TEK) has often been appropriated and misused. As the Métis/Michif scholar Max Liboiron observes, “Imperialism and colonialism both involve the scientific appropriation of local and Indigenous knowledges, eaten up and digested to create dominant scientific knowledge.”21 Connecting this dynamic with the ontological turn, Métis author Zoe Todd writes that “ ‘ontology’ is just another word for colonialism.”22 There is a lot of reparative work to be done when challenging dominant ways of thinking, including humility and recognition.

There is also something significant about the multidisciplinary search for ways of naming and understanding the current epoch of planetary ecological crisis. It points to a kind of convergence that cuts across differences, including between the social and ecological sciences. Political ecologist Andreas Malm argues that the world is in a state of chronic emergency, exemplified by the climate crisis and the COVID-19 pandemic. In this chronic emergency, the drivers of ecological crisis have changed, fusing social and natural hazards and requiring new forms of action: “When the nature of the battlefield shifts this epochally, there will only be time to wash the wounds before new ones are slashed open. Any chance of getting out of the chronic emergency presupposes a different concentration of forces. To be ‘radical,’ after all, means aiming at the roots of troubles; to be radical in the chronic emergency is to aim at the ecological roots of perpetual disasters.”23 The conclusion, for Malm, is nothing short of “war” against “fossil capital.” Having lost faith in the capacity for neoliberal governments to address the climate emergency, he declares that “the time for gradualism is over.”24 Since the disappointment at COP26, many climate activists have echoed Malm’s view with rallying calls that “it cannot be activism as usual.”25 In the context of ecological crisis, it is worth heeding the warning by eco-Marxist James O’Connor that “the combined power of capitalist production relations and productive forces tend to self-destruct by impairing or reducing rather than reproducing their own conditions.”26

Yet despite increasing recognition of the entanglement between human and more-than-human worlds, many environmental scholars, policymakers, and activists still share the same anthropocentric view: that the universal “we” (humans) “must therefore take responsibility for the future of the planet.”27 Even if “our” responsibility is differentiated according to our different capacities, politics, and ethics, there is still the idea that as humans, “we” do have control over nature. There is the glimmer of hope that the violence of centuries of colonialism and environmental destruction can be still undone. There is the assumption that we know what we must do. Phase out the production and consumption of fossil fuels. End deforestation.

Except that these tasks are not simple. Even if agreement is reached on their necessity, they will require deep and painful transformations. There are powerful state and fossil fuel interests involved, but there are also complex interdependencies, including forms of “carbon lock-in” that threaten to intensify rather than halt the ecological crisis.28 There are climate justice issues with prioritizing dominant climate mitigation and adaptation strategies over issues of loss and damage, a topic of fierce debate at COP climate change conferences, which led to a historic agreement on a loss and damage fund at COP27 in Sharm el-Sheikh.29 One of the biggest risks with market-led green transitions, however, is that the exploitative systems will end up being reinforced or reinvented rather than reformed or overturned.30 For example, low-carbon technologies rely on extractive mining, land grabbing, and toxic waste flows that shift environmental justice burdens along supply chains and exacerbate existing social inequalities.31 Indeed, there are unintended consequences involved for any course of action, with unjust implications for livelihoods, health, cultures, multiple species, and ecosystems. Nobody agrees on what “we” must do or on how to get there. As the rest of this chapter will outline, the competing stakes of the planetary petrochemical crisis shed light on the depths of the collision course.



The Threat of the Petrochemical Industry to Planetary Life

The petrochemical industry poses a fundamental yet overlooked threat to planetary life and ecosystems. It is at the nexus between existential ecological crises of overconsumption, biodiversity loss, climate breakdown, toxic pollution, and overwhelming waste. Many researchers and activists have also highlighted the toxicity of the industry, its climate impacts, and its role in the plastics crisis.32 At the height of the US fracking boom in 2013, environmental health leader Theo Colborn called for people to make the “fossil-fuel connection” between fossil fuels and petrochemicals, particularly the violence of energy extraction and the dangerous consequences of pollution for public health.33 In 2019, amid rising public consciousness about the plastics and climate crises, the Centre for International Environmental Law released two reports on the “hidden costs of a plastic planet,” focusing on the negative climate and health costs of plastics across their lifecycle, from fossil fuel extraction to petrochemical refining, to consumption and disposal.34 The report focusing on plastic and climate estimated that the production and incineration of single-use plastics alone would see a rise of carbon dioxide from 815 million metric tons per year in 2019 to 2.8 gigatons by 2050, well beyond the remaining global carbon budget.35 The report that dealt with plastic and health compiled detailed evidence that “the lifecycle impacts of plastic paint an unequivocally toxic picture: plastic threatens human health on a global scale” and warned that the toxic exposures would increase with rising plastics production.36

As the climate crisis outpaced the plastics crisis in terms of public and scientific alarm, biologist Susan Shaw warned that plastics are “the evil twin of climate change,” and conservation scientists issued stark warnings that the world faces multiple intersecting ecological crises, which each pose existential threats, including crises of climate disruptions, biodiversity loss, and “ecological overshoot.”37 Petrochemicals are at the heart of the planetary existential threat of ecological overshoot, which “is largely enabled by the increasing use of fossil fuels. These convenient fuels have allowed us to decouple human demand from biological regeneration: 85% of commercial energy, 65% of fibers, and most plastics are now produced from fossil fuels.”38 Moreover, the petrochemical industry is the world’s largest industrial consumer of oil and gas and the third largest industrial emitter of greenhouse gases (after iron/steel and cement).39 Despite these facts, petrochemicals remain largely neglected from public and policy scrutiny, being seen as an “essential” industry that is just one of many sources of environmental pollution, and de-prioritized as relatively minor in relation to the direct burning of fossil fuels in the energy and transport sectors.

In 2001, the biologist and environmentalist Barry Commoner published a paper on the threat of the petrochemical industry to life on Earth, drawing on decades of scientific work and environmental activism.40 Among the many sources of environmental devastation on the planet, Commoner pinpointed the petrochemical industry as the most significant threat to lives and ecosystems. The petrochemical industry, he argued, created new synthetic materials and products with the aim of making profits, rather than fulfilling specific needs. In this way, the industry “invaded existing markets—soap was displaced by detergents; cotton and wool by synthetic fabrics; glass and steel by plastics; insectivorous birds by insecticides; the plow by the herbicide.” Even worse, it “invaded the ecosystem—with the industry unprepared for the biological consequences. And so DDT, aimed at insects, killed birds; polyvinyl chloride film, intended to wrap food, turned trash-burning incinerators into dioxin factories; polyurethane foam, designed to make mattresses, when it smolders kills the sleeper.”41 Commoner argued that the toxic dangers of the petrochemical industry could have been prevented if the industry had proceeded with a precautionary approach. He held up the past mistakes of the industry as a cautionary tale, and he advised that these lessons should inform the industry’s new developments in biotechnology. Otherwise, new biotechnological chemicals could also pose great dangers to life and ecosystems on the planet.

Writing more than two decades later, it is important to reflect on these warnings. Commoner criticized the industry for failing to anticipate the toxic risks of synthetic chemicals and for proceeding recklessly in the pursuit of economic growth. “Of course,” he wrote facetiously, “we should rejoice in the chemical industry’s newly enlightened view that it ought to learn why so many of its synthetic products have been incompatible with the chemistry of living things.”42 Commoner then questioned the industry’s delay tactics, noting that public concern over toxic risks was refuted for decades by the industry. This was a powerful and important critical observation, but, if anything, Commoner underestimated the capacity for the industry to continue to ignore the toxic risks of its products. He assumed that scientific knowledge of the risks of synthetic products to life, once made public, should rationally lead to a cautious approach. In other words, he underestimated the extent of the “deceit and denial” and uncertainty campaigns that industry leaders would use to deceive the public about petrochemical toxicity.

Commoner also underestimated the capacity for future exponential growth in the global petrochemical industry. This is understandable, for at the turn of the twenty-first century, the US petrochemical industry was beginning to decline. The sustainable materials scholar Kenneth Geiser described this juncture in the US industry as one of capital limits in an era of globalization:


The rich natural resources of the nation have been tapped and in some cases heavily drained. The great technical advances in petrochemicals and polymers provided a host of structural and military products and consumer commodities at diminishing costs. However, today many of those materials are made into products throughout the world, often at lower costs. The materials economy is a global economy, and the future of materials development in the United States rests on how well its industries perform in that market and how carefully its resources are used.43



In the early 2000s, the US petrochemical industry, like many other heavy manufacturing industries, was witnessing a period of deindustrialization, and its prospects of recovery were uncertain. In this context, Commoner assumed that the future of the chemical industry would be to shift from petrochemicals toward biotechnology, rather than continuing parallel growth in the traditional sector. Neither Commoner nor Geiser anticipated the “petrochemical renaissance” in the United States that followed. The US tapped into new natural resources, namely unconventional oil and gas, exploiting shale gas reserves and exporting tar sands from Canada, despite the known health and environmental consequences of these “extreme” fossil fuels.44 Nevertheless, the underlying industrial logic that Commoner first identified has remained the same: continuing the reckless path of invading markets, creating demand where there is no need, and ignoring the toxic consequences.45

The toxic consequences of petrochemical industry cannot be overstated. Petrochemicals are inherently toxic. There is no way of producing petrochemicals without generating toxic emissions and by-products. Whether the petrochemicals come from fossil fuels (as 99 percent of them do), or whether they come from sugar, biomass, or other “bio-feedstocks,” they have the same chemical composition.46 Moreover, the less-toxic petrochemicals cannot be produced in isolation from the more-toxic ones, due to the “two-for-one principle,” that chemical processes involve generating by-products, all of which need to find places to go, whether into new processes and products, or into waste disposal.47 For example, toxic pollutants that are unique to the petrochemical industry include the BTEX group of volatile organic compounds (benzene, toluene, ethylbenzene, and xylene), which are known carcinogens. Of these, benzene is the most widely monitored in the United States and Europe.48 BTEX petrochemicals are used to make many different products (many are associated with health effects due to chemical leaching, such as phthalates and bisphenol A), but they are also waste products of polyolefin production (the largest class of petrochemicals, which comprises polyethylene and polypropylene).

Other toxic chemicals include perfluorooctanoic acid (PFOA) and other per- and polyfluoroalkyl substances (PFAS), used in nonstick cookware and firefighting foam, which can cause liver damage, cancer, and reproductive illnesses.49 Since 1998, DuPont has faced litigation over water contamination from PFOA pollution from its Teflon plants, first in the United States and later in Europe. In January 2021, DuPont, Chemeurs (a spinoff from DuPont), and Corteva (a spinoff from DowDuPont) announced a $4 billion settlement for the historic use of toxic PFAS “forever chemicals.”50 The case closely mirrors the vinyl chloride scandals: researchers revealed that DuPont knew about the toxic health effects of PFAS chemicals since the 1960s, but it covered up the information.51

For decades, environmental health researchers and activists have campaigned for stricter chemical regulations, highlighting the problem of “regrettable substitutions,” in which hazardous chemicals are replaced by unregulated sister substances (often from the same class of chemicals) which may also be dangerous.52 The use of regrettable substitutions is a common industry tactic to protect markets and delay regulations—for example, replacing bisphenol A with other bisphenols.53 Europe is widely considered to have stronger chemical regulations than the United States, particularly since the introduction of the European Registration, Evaluation, Authorisation and Restriction of Chemicals regulations (REACH) in 2007, which was designed to increase data transparency about chemical hazards.54 However, according to an environmental law campaigner based in Brussels, regulatory agencies in Europe, the United States, and indeed in most countries, take a cost-benefit approach, rather than a precautionary one, to chemicals:


Everything is turned into euro values or dollar values, or whatever is the currency. Everything is monetized, and then you check if there are benefits, so you say, “Well, we’ve saved three lives and one life is valued at five million, but since you’re going to get cancer in thirty years, we discount … so the value of a cancer is like 3,000 Euros,” and then on the other side you put the cost for a society for banning the substance, which would be all the loss in income from the company, as if the company would represent somehow the common interest. But we never ask ourselves the question, “Do we really need this?”55



The consequence of this cost-benefit logic is that regulators frequently protect company profits over people’s health. Several studies have revealed a “revolving door” of key personnel between industry and regulatory agencies.56 Furthermore, governments and corporations share interests in economic growth. Alongside REACH’s aim to protect health and the environment, it also “aims to enhance innovation and competitiveness of the EU chemicals industry.”57

There are, however, signs of change. In April 2022, following the major scientific report that chemical pollution had crossed a planetary boundary, the European Union unveiled plans for the “largest ever ban” on chemicals, which would focus on whole classes of them, including “all flame retardants, bisphenols, PVC plastics, toxic chemicals in single-use nappies and PFAS.”58 According to the European Chemical Industry Council, this ban would result in the loss of around €500 billion per year, more than a quarter of the industry’s annual turnover. This time, though, the threat of economic loss was not enough to convince the European Chemicals Agency. The risks to public health and the environment from these toxic chemicals are too high.59 A few months later, the Biden administration announced that it would declare two types of PFAS “forever chemicals,” hazardous substances under the Superfund Act, which would require companies to report leaks of PFAS and to pay for the cleanup of contaminated sites.60

In a recent article on “transitioning the chemical industry,” Joel Tickner, Ken Geiser, and Stephanie Baima discuss the dramatic rise of the chemical industry since the Second World War, 90 percent of which is petrochemicals, and its associated environmental and health consequences.61 Within the context of global climate, toxics, and plastics crises, they argue that petrochemical producers face considerable obstacles to sustainable transformation, notably in terms of costs. However, the authors suggest that there is hope because the industry can learn from its own history of innovation, arguing that since the industry innovated before, during the wars, they can do it again. While the authors recognize the negative environmental and health impacts of the industry, including environmental justice consequences in fenceline communities, they maintain that these harms and injustices can be avoided in the future. Their analysis, while seemingly critical of the industry, neglects the issue of powerful vested interests.

Rather than challenging industry discourses, the authors repeat the industry’s own narratives about self-transformation through innovation. They support the industry’s claims about a history of pathbreaking innovation, which glosses over mistakes as minor stumbling blocks that it can always fix. The authors write, “Looking to history is instructive because the industry wasn’t always as ossified as it is today.”62 In particular, they recall: “Government-directed wartime efforts like investment, guaranteeing demand through military purchasing, encouraging collaboration between firms and end users, and shared patenting and licensing helped the chemical industry to grow rapidly in the United States.”63 Looking to history is indeed instructive, but for different reasons. As we saw in chapter 1, the industry’s history of wartime “innovation” and “collaboration” is founded on collusion, deception, and violence. There is no reason to expect that the industry will be capable of just or sustainable self-transformation.



The Threat of Ecological Crisis to the Survival of Industry

“Uncertainty and volatility are key factors for the third year running,” declared Rob Westervelt, editor in chief of the industry magazine Chemical Week, during the World Petrochemical Conference in March 2022, referring to the start of the pandemic in 2020, the Houston freeze in 2021, and the Russian invasion of Ukraine in 2022.64 In April 2020, in the midst of the “double barrel blast of COVID-19 and the crude oil crash,” a leading industry analyst warned (incorrectly) that “the robust global growth that the industry had become so accustomed to has flattened or is perhaps declining.”65 These statements echoed similar ones that were delivered at industry events in previous years, well before the start of the pandemic.

In a keynote speech to the European Petrochemical Association (EPCA) meeting in 2013, economic historian Niall Ferguson predicted an “end to the petrochemical age,” warning delegates about the possibility of a “paradigm shift” involving “fundamental technological disruptions.”66 The fifty-year anniversary meeting of the EPCA in October 2016 addressed the existential theme of environmental threats to the future of the industry directly. They posed the question to their youth debating competition: “How would you imagine your future—with or without the petrochemical industry and plastics?”67 The debaters who argued “against” the industry did not hold back in their criticisms, highlighting the industry’s unsustainable reliance on fossil fuels, its production of toxic pollution and plastic waste, and its continuing contributions to climate change. The debaters who argued “for” the industry emphasized the necessity of petrochemicals for all other industries, including agriculture, manufacturing, food production, medicine, information technology, and alternative energy. They argued further that “the industry is coming to terms with and offering solutions to the most pressing issue of our time: managing climate change and achieving sustainability.” The unsurprising outcome of this industry-sponsored debate was that “overall, these young people offered a critical but ultimately positive view of petrochemicals and plastics.” According to the conference report, most people were “very optimistic about the industry’s capacity to find and fix its own faults.”68

The petrochemical industry is well versed in the airing of existential crisis. It has been doing this, in some shape or form, since the 1960s. For an outside observer, it is difficult to tell the difference between the performances: some appear heartfelt, others blasé. There are many dynamics that remain hidden offstage.

The industry’s response to regulations exemplifies the subtle difference between frontstage versus backstage dynamics. During my research, I interviewed several environmental health campaigners who interacted with big business as part of their advocacy work. They each discussed the problem of industry lobbying to oppose regulations, but they also noted the diversity of the industry. One seasoned campaigner for restrictions on hazardous chemicals told me that it was important to recognize that “there are good industry companies and there are bad companies within industry.” When I asked how it was possible to tell the difference, she responded:


If I talk to some of the CEOs at the companies, they’re very interested in what’s going to come round the corner and clobber them. If they can, they would like to avoid it, so they would like to know what we see on the agenda, what’s going to happen in the future: how to put the business in the best shape. At the same time, there are industries that are in the twilight zone of—they’re probably sunset industries—if they can get another ten to fifteen to twenty years out of their business, you know, that’s what they want. So, naysaying any of the health effects is their best strategy.69



This is observation is revealing because, in fact, it doesn’t imply that companies are inherently “good” or “bad,” but rather that their fundamental interest in profitability and survival determines their willingness to engage with corporate social responsibility. It is also instructive, in a cautionary way, for thinking about the implications of the fossil fuel endgame for shaping future corporate behavior.

At the virtual World Petrochemical Conference in 2021, an industry analyst warned participants that new environmental regulations were on the horizon, observing that “Since the environmental movement emerged in the 1960s, it has been a one-way street towards stricter regulations.”70 Throughout its history, the industry has had an overarching narrative about regulations as threats.71 In reality, however, the industry views some regulations as more threatening than others, notably any regulations that involve limiting production—for example, bans, taxes, and restrictions on particular products, such as toxic chemical substances and single-use plastics—and any regulations limiting greenhouse gas emissions and toxic releases. It also views some regulations favorably if they are useful for market access. For example, the UK chemical industry was fiercely opposed to Brexit, and one of its main concerns was over the market implications of being excluded from REACH, the main chemical regulations in Europe.72 In short, industry opposes regulations that pose threats to profits, and it supports regulations that facilitate profits.

The petrochemical industry, while diverse, is well practiced in navigating threats to its business. Each time the industry confronts crisis, it learns lessons, such as how to deflect attention from corporate responsibility, and play one crisis against another.


THE PLASTICS CRISIS “In the 1970s, polymers were the future, and they were going to save the world,” a retired chemical consultant told me during a meeting of “chemical stakeholders” in London in 2018. “But now,” he said, shaking his head nostalgically, “not so much.”73 The news at the time was filled with images of marine wildlife entangled in plastic debris. “We need to get the image of plastic in oceans out of the public’s head,” declared a petrochemical executive a few months later. “We need to make plastic fantastic again.”74 In March 2019, the World Petrochemical Conference added a special sustainability seminar to its regular business agenda in response to the public backlash over the marine plastics crisis.

Contrary to appearances, however, the plastics crisis was not as much of a threat as the industry made it out to be. As might be expected, corporate leaders were alarmed over the public backlash against plastics, which threatened their “social license to operate,” diminishing markets and opening the door to further bans and regulations. However, market forecasts showed that overall, petrochemical demand would continue to grow, exponentially, irrespective of single-use-plastic legislation and circular economy policies. Increasing consumer demand in China, India, and other “emerging” markets were expected to be key drivers, alongside the role of petrochemicals in green technologies.75 Besides, the industry had a ready-made response: recycling.

For most of its history, recycling has enjoyed widespread public acceptance as a mainstream solution for environmental waste. In Recycling Reconsidered, Samantha MacBride examined the paradox of recycling in perpetuating systems of environmental harm, drawing on insights from her career in municipal waste management.76 MacBride revealed that the petrochemical and plastics industries promoted the first US recycling programs in the 1980s as a coordinated response to the growing environmental movement. The advantage of recycling, from an industry perspective, was that it facilitated the production of “guilt-free” disposable packaging and placed responsibility for waste disposal on consumers.77

Since 2018, the industry’s answer to the plastics crisis has been, once again, to promote recycling. This time, the recycling programs would be “circular,” to align with the popular circular economy business model of minimizing waste and increasing efficiency, by keeping materials in use for longer.78 Recycling is the weakest form of the circular economy, as compared with reduction, reuse, and repair. Furthermore, there are significant challenges to achieving “circular” plastic recycling—that is, not relying on “virgin” fossil fuel-based sources. Plastics degrade during conventional recycling processes, and many plastics are too contaminated to be recycled into plastics that have contact with food. To address this problem, industry experts have proposed the circular economy “solution” of chemical recycling, as an alternative to traditional mechanical recycling.79 Chemical recycling involves breaking plastics back down to their molecular form, returning them to their “virgin” state, free from contamination. However, chemical recycling is still in a pilot phase of development, which means that it will not be scalable for many years. Furthermore, most chemical recycling technologies involve building very large-scale, carbon-intensive, and toxic petrochemical infrastructures.80 As discussed in chapter 3, many environmental activists maintain that chemical recycling is another word for “incineration.”81

In the wake of the plastics crisis, the problems with recycling have come into the media spotlight, including the widely cited figure that less than 10 percent of plastics have ever been recycled.82 In 2020, the US networks National Public Radio and PBS Frontline launched an investigation which revealed that the oil and chemical industries spent millions of US dollars to mislead the public about the effectiveness of recycling.83 Ironically, the petrochemical industry in the United States has started to change its tune about chemical recycling as a circular economy solution. Over the past few years, the American Chemical Council has pushed for chemical recycling to be reclassified as a manufacturing process, rather than waste management, a legislative move to avoid stringent environmental regulations on pollution and hazardous waste.84 A recent report by the nonprofit Global Alliance for Incinerator Alternatives found that twenty US states have passed legislation to this effect, which could have serious implications for environmental justice.85

Beyond chemical recycling, the global petrochemical industry has responded to the plastics crisis—and the related bans and regulations—with a swathe of voluntary corporate sustainability initiatives operating across the petrochemical value chain: the CEO-led Alliance to End Plastic Waste; Operation Clean Sweep (to prevent plastic-pellet loss); and various circular economy pledges to minimize “leakage” (pollution and waste). These voluntary corporate projects aim to contain the threat of the plastics crisis to the industry’s markets, passing blame for the “leakage” to consumers and to “poor waste management” in Asia and Africa.86 Meanwhile, the industry has lobbied aggressively against single-use plastics bans. Faced with industry-level threats to public legitimacy and to future markets due to the growing anti-plastics movement, corporations across the petrochemical value chain have reverted to collusive practices, appearing to be sustainable by co-opting the discourse of the circular economy while protecting toxic and unsustainable markets.

As the media storm over the marine plastics crisis gave way to the even bigger planetary threat of the climate emergency, some scholars started to quarrel about the relative importance of the different crises. In 2019, marine biologist Richard Stafford and geographer Peter J. S. Jones published an article that argued that ocean plastic pollution was a “convenient but distracting truth,” drawing attention from the bigger planetary crises of global heating and biodiversity loss.87 Just before the start of the pandemic, I spoke with a marine scientist working on macroplastics, who noted her increasing discomfort with marine plastics being pitted against “serious climate change topics.” This was so prevalent that she found herself apologizing to colleagues about her work, saying “I spotted the plastics by accident, it’s not technically my real job,” and, “Yeah, I know it’s a distraction from the real issues.”88 The industry welcomed this shift in narrative. Climate change is a tricky issue for the industry too, but in different ways.



THE CLIMATE CRISIS Despite its claims to the contrary, the petrochemical industry has long recognized the implications of climate change for its survival. The funding of climate change denial by fossil fuel companies, including by vertically integrated oil and petrochemical companies, has been well documented. The petrochemical industry, however, takes advantage of its position as an “exception in the sustainable development scenario” in the International Energy Agency’s oil market forecasts. In this scenario, petrochemical demand for oil will continue to grow even if the Paris climate agreement goals are met, as discussed in chapter 3, due to rising global demand for consumer plastics and green technologies.89 Indeed, since the 1970s oil crisis, petrochemical industry representatives have argued that lightweight plastics “save” oil by reducing transportation costs. Rather than burning fossil fuels directly, like in fuel markets, they claim that petrochemicals “add value” by processing fossil fuels into plastics to make essential modern products.90 According to a petrochemical industry trainer, “You are always adding value, that is the name of the game.”91

During my research on the global petrochemical industry, there were two major climate conferences: COP21 in Paris and COP26 in Glasgow. In the spring of 2016, in the aftermath of the COP21 climate talks, industry leaders at the European Petrochemicals Conference in Amsterdam declared that they welcomed the Paris Agreement.92 After decades of climate denial perpetuated by the fossil fuel industry, this seemed rather surprising. There was a caveat, however: they welcomed the Paris Agreement, provided that the United States and China stuck to their commitments. The European industry was in a state of depression, floundering after a period of high crude oil prices, which rendered it uncompetitive given its reliance on oil feedstocks, as compared with the cheap shale gas feedstocks from the US fracking boom. Industry leaders said that they hoped the climate agreement would help to balance the “unequal playing field” between different regional players, claiming that the United States and China had an “unfair competitive advantage” due to the stricter environmental regulations in Europe. According to a seasoned oil and gas expert, 2016 was the first year climate change was on the agenda at major industry conferences.93 Then Donald Trump won the US election, and there were hopeful murmurings within the industry that Trump would spell doom for the Paris Agreement. Despite the rollbacks of the Trump years though, climate change would soon become a standing agenda item.

After Paris, the threat of ecological crisis to business as usual began to percolate through the petrochemical industry, with the dramatic increase in international public attention to the plastics and climate crises. Pressure came not only from regulators and environmental movements but also from investors and litigators. Over the past decade, there has been a dramatic increase in climate litigation, against both states and corporations, with some important victories for the climate movement.94 The climate divestment movement has also surged, accelerating a shift toward “sustainable” investments, although there are debates about its effectiveness in reducing greenhouse gas emissions.95 The pandemic provided an unexpected diversion from environmental concerns, and the industry was quick to use the opportunity of the global health crisis to attempt to delay and roll back single-use plastics legislation. However, as one industry analyst cautioned at the beginning of the pandemic: “Sustainability is going to come back with a vengeance.”

In fact, the pandemic strengthened the resolve of many governments to accelerate the transition away from fossil fuels through green growth recoveries. In June 2020, the United Nations launched its Race to Zero Campaign, promoting rapid decarbonization across businesses, cities, regions, and investors.96 The World Business Council for Sustainable Development (WBCSD) set a target of net-zero emissions by 2050 for all its members, including 200 of the world’s largest corporations.97 Oil and gas companies were among the “first movers” to make pledges to become net-zero energy companies by 2050, although many of their efforts backfired, with allegations of greenwashing and loopholes.98 Indeed, a key activist theme throughout COP26 was “net zero is not zero.” In the lead-up to COP26, several petrochemical companies followed suit (many are members of the WBCSD), but they tempered their claims by presenting “roadmaps” to net zero instead of “pledges.”99

At COP26, the petrochemical industry was conspicuous in both its absence and its presence. I attended COP26 as a UK university delegate, hoping to find some insights into the debates and negotiations, but it was an almost impossible task given the circumstances of logistics and access. It felt like the set of a doomsday film, with the seeming incapacity for anyone to shift the collision course despite their best intentions.100 On my first day, I attended two side events on the theme of “net zero,” held in the same room one after the other: “Net Zero Smoke and Mirrors, a Story of Betrayal: Making the Case against Carbon Offsetting” (with Greenpeace International, Global Witness, Amnesty International, and ActionAid International) and “Transform to Net Zero: Accelerating Non-party Stakeholder Action for 1.5°C” (with the World Economic Forum, Carbon Disclosure Project [CDP], Business for Social Responsibility [BSR], Natura, Dalmia Cement, Microsoft, and Hitachi). Perhaps it goes without saying that each event presented radically different perspectives on the net-zero agenda.

Fossil fuel companies were prohibited from playing an official role at COP26, due to skepticism about their net-zero commitments.101 Nonetheless, as widely reported in the media, the fossil fuel industry had a strong presence at COP26: more than 503 delegates were associated with fossil fuel interests.102 In high-level discussions about decarbonization in heavy industry, the steel and cement sectors were present, but the petrochemical sector—one of the other top “hard to abate” industrial sectors—was not. Speaking at a petrochemical conference a few weeks later, an industry leader stated calmly: “The industry is facing the biggest challenge in terms of change ever.”103 However, nobody at the conference seemed particularly worried. As a matter of fact, the conference had a buoyant mood, following the “positive rebound in industry in 2021” due to the surge in single-use plastics demand during the pandemic. Another industry representative remarked glibly that they were “all sailing into uncharted waters” and they just needed to focus on how they could “continue to offer the same materials while reducing emissions and ensuring circularity.”104 In the concluding discussion, the speakers summarized the key takeaway of the conference in one word: “collaboration,” a theme that brings us back to the industry’s early history of toxic scandals.



THE TOXIC LIABILITY CRISIS Toxicity was the first existential threat that the petrochemical industry faced during the antitoxic campaigns of the 1970s and 1980s. In response, as discussed in previous chapters, the industry developed “deceit and denial” tactics to deflect attention away from the toxic harms of its products and by-products.105 It continues to use these tactics today, denying the health risks of endocrine-disrupting chemicals and dismissing epidemiological claims about petrochemical “cancer clusters.”106 Environmental health and justice movements have managed to hold some corporations legally accountable for toxic disasters and to push for regulations and bans on specific toxic substances. However, environmental justice struggles over toxic exposures to petrochemical pollution have not yet posed a threat to the industry on an existential level.

Toxicity remains a significant liability threat to the industry, but it is not an issue that the industry tends to air publicly. In the dozens of petrochemical industry conferences that I attended, despite considerable space given to environmental threats to business as usual, the health impacts of petrochemical pollution were rarely, if ever, mentioned. There were discussions about various environmental, health, and safety regulations, but only in terms of understanding the playing field for business operations in different regions. In informal interviews, some corporate participants mentioned cases that were in the public domain, such as that of contaminated water from Teflon containing PFAS “forever chemicals” in the Netherlands in 2016, and the deadly explosions at the BASF petrochemical complex at Ludwigshafen the same year.

When asked about toxic pollution issues during interviews, petrochemical industry representatives tended to dismiss them. A chemical manager in Nanjing, for example, pointed to some chimneys in the petrochemical complex, and said: “You can see all three, you see? The three chimneys that smoke the most? The gas that comes out, in the end, is all water vapor, and it is white. That’s why there is no smell. No smell and no pollution. I mean, almost no pollution.”107 A petrochemical executive in Brussels made a similar claim about the relative lack of pollution at his plants:


There is still space to improve, but I’m sure that the quality of the air that you can breathe in a chemical plant is better than the one that you can breathe in a city—by far, by far, because it’s controlled. You don’t have the smog coming from the cars, the smog coming from the chimneys and so on because our emissions are all controlled. And because the employees of the employer are working in that factory and they are our asset, the most important resource that we have, we make sure that they can live and work in the right environment as far as emissions are concerned. So, we make, check, control, because this is mandatory by law. But we do it also because we believe this is the right way to do it.108



At industry events, the only explicit discussions of petrochemical toxicity happened in training workshops about petrochemical markets. In these workshops, the instructors traced each of the seven basic petrochemicals through their value chains through to their markets, detailing the toxicity and public health concerns of each chemical along the way. For example, they discussed how some chemicals have been banned due to toxicity concerns, such as dioctyl phthalates, outlawed in children’s toys in the United States and Europe, and methyl tertiary butyl ether (MTBE), an octane-booster in US gasoline that was banned in 2000 as a carcinogenic pollutant. However, the instructors brushed off most toxicity concerns—for example, remarking that blood bags use phthalates, but “there have been no issues,” and introducing the case of MTBE as “the whole stupid story as to why we stopped using this in the US.”

This is not surprising. Any admission of responsibility for toxic harm would open the door to corporate blame and liability. Instead, corporations ignore the issue as far as possible, at least in their public appearances, unless they are compelled to do otherwise. This is what sociologist Linsey McGoey calls “strategic ignorance,” deliberate practices of obfuscation, which involve “the mobilization of the unknowns in a situation in order to command resources, deny liability in the aftermath of disaster, and to assert expert control in the face of both foreseeable unpredictable outcomes.”109 This does not mean that toxicity does not pose a major threat to the petrochemical industry though. Far from it. Toxicity is ever present, as an inherent and inextricable material part of the industry, continuously erupting into scandals and disputes, across various sites and scales. This explains why, after all these years, the industry still resorts to its campaigns of deceit and denial.

There are some signs that toxicity could resurface as a major liability problem for the industry on a global level. In 2019, the United Nations Environment Program published a report on plastic pollution and its risk to the insurance industry, which examined the risks to global insurance companies as the underwriters, risk assessors, and institutional investors for plastics and petrochemical companies. The report’s risk assessment methodology echoed the move toward mandatory climate-related financial disclosures. One of the key risks was related to toxic chemicals in plastic products. In particular, the report highlighted that “phthalates represent the single largest potential products liability risk because of how ubiquitous plastics containing the chemical are and because of the range of harms associated with the chemical.”110 The plans for new legislative bans on whole classes of toxic chemicals in Europe, and for some PFAS “forever chemicals” in the United States, discussed above, are also signs that toxicity could become a bigger problem for the industry.

It is too early to tell whether toxicity will become a full-blown existential crisis for the petrochemical industry. Given the historical record of corporate denial, it seems unlikely that it will happen until it is too late. After all, the planetary boundary for chemical pollution has already been crossed. In the short term, the petrochemical industry seems to be doing just fine. As INEOS director Tom Crotty writes, the industry has “navigated stormy waters and fought its battles,” but it continues to grow and profit, “conquering climate change” and other global challenges with “innovative chemical solutions and efficient (as well as effective and innovative) supply chains.”111 After an unexpected year of pandemic-driven plastics demand, an industry analyst exclaimed in April 2021: “We’ve seen polyethylene producers flourish in ways that no one would have anticipated.… We saw consumer buying habits change, we saw work-from-home culture develop, and e-commerce surged.”112 The following year, amid the “volatility and uncertainty” in oil and gas markets following the Russian invasion of Ukraine, another industry expert reported: “Demand growth has proven to be resilient. Through the recession in 2020, we saw really positive demand growth and it continues to grow now.”113 But in the long term, the endgame for fossil fuels, including petrochemicals, is on the horizon, as the ecological crisis intensifies, and the stakes of inaction rise.




Tipping Points

There are many stakes in the planetary petrochemical crisis. During processes of political, economic, and societal transformation, some people prosper while others experience loss and harm. We have seen this play out historically in the entwined histories of colonialism and capitalism, well before the dawn of the petrochemical age. The fault lines of class, race, gender, and global inequalities have long shaped the divisions of disruption. But never in human history have we faced the existential threat of mass extinction, compounded with accumulating toxic pollution, waste, and systemic injustice. The petrochemical planet is at a critical juncture, on both social and ecological levels. It may even be at a tipping point, or on the verge of one.

The concept of tipping points has been used widely by climate scientists to warn of the escalating dangers of global heating. In a review of the increasing use of “tipping points” within socio-ecological systems research, Manjana Milkoreit and colleagues make the important observation that social and ecological tipping points are often very different, ontologically speaking. They note that scientific definitions tend more toward a “bifurcation” approach, in which a point of no return is passed, whereas social scientific definitions tend to be looser and more metaphorical. Within the social sciences, the idea of tipping points has been used in relation to historical institutionalism, regime shifts, and critical transitions, although typically, societal tipping points are observed only in relation to the past, used to describe ruptures that have already taken place. The authors propose a socio-ecological definition of a tipping point as “a threshold at which small quantitative changes in the system trigger a nonlinear change process that is driven by system-internal feedback mechanisms and inevitably leads to a qualitatively different state of the system, which is often irreversible.”114

It may already be too late to avoid ecological tipping points beyond the sustainable capacity of the Earth. At the time of writing, five of the nine planetary boundaries have already been crossed, including climate change, biodiversity loss, land-system change, biogeochemical flows, and chemical pollution.115 The world’s political and economic elites are too enamored with market-driven technological “solutions” to crisis, guided by entrenched modern capitalist beliefs in perpetual economic growth and in humanity’s ability to control nature. In their 1992 update to the Club of Rome report on the “limits to growth,” Donella Meadows and colleagues warned that the planet had already reached a state of ecological overshoot.116 As Whyte argues, it may also be “too late for Indigenous climate justice” because of the interconnections between “ecological” and “relational tipping points”:


In terms of climate change, the ecological tipping point concerns how the inaction of societies to mitigate their contributions to atmospheric concentrations of greenhouse gases threatens to have irreversible and dangerous effects. The relational tipping point concerns the inaction of societies to establish or maintain relational qualities [of consent, trust, accountability, and reciprocity] connecting societal institutions together for the sake of coordinated action. Such inaction eventually makes it impossible to carry out swift responses to urgent problems without perpetrating injustices.… While many people are concerned about crossing the ecological tipping point, the relational tipping point got crossed long ago thanks to systems of colonialism, capitalism, and industrialization.117



In recent social scientific debates about “tipping points” within green transformations, there has been an increasing focus on transformations that are still underway, combined with an implicit distinction, on a policy level, between undesirable and desirable transformations.118 These discussions resonate with calls to “design” just transitions which are based on alternative worldviews.119 In the next chapter, we will explore the dilemmas of just and sustainable petrochemical transformations.







5
Petrochemical Degrowth, Decarbonization, and Just Transformations



We live in an era of intensifying ecological crisis on a scale that represents an existential threat to life on the petrochemical planet—smothered and poisoned by toxic pollution, on the brink of climate catastrophe. Crisis has become the norm, overlapping across social, ecological, and economic spheres. Yet despite increasing public attention to crisis there is also fatigue, fanned by the relentless news cycle, not to mention the COVID-19 pandemic. Scientists warn that alarmist accounts about the climate emergency have not been stark enough, and that there will be dire consequences for life on the planet even with substantial international efforts to reduce emissions.1 Nothing short of unprecedented collective action on multiple scales is required to respond to the unfolding disaster, which disproportionately impacts marginalized and vulnerable communities. This raises a question: Amid polarized worldviews, crisis fatigue, powerful corporate incumbents, and systemic inequalities and injustices, what kind of planetary collective action is possible?

At this critical juncture, we are poised for a radical industrial transformation that will require collective reckoning with the limits to growth, including the imperative for decarbonization across all industrial sectors. The recalcitrant, dirty yet essential petrochemical industry is a core battleground for such a transformation. The global momentum for decarbonization is an important lever for reducing the damages of the petrochemical industry because it has the potential to demand an end to petrochemical proliferation. Petrochemicals are made from oil and gas, after all, and toxic petrochemical growth is intimately tied to increasing greenhouse gas emissions.2 Without linking decarbonization to degrowth, however, there is the considerable risk that decarbonization efforts will fail to scale back the toxic and expansive wake of the industry.

Degrowth is a political and ecological movement, with origins in the 1970s “limits to growth” debates, which criticizes the dominant paradigm of economic growth and aims to build a future “in which societies will use fewer natural resources and will organize and live differently than today.”3 The “case for degrowth” has received increasing attention in the context of economic and ecological crises, with its powerful challenge to the logic of extractive fossil fuel-driven growth.4 Some criticisms of “growthism” have even entered high-level policy. In 2008, the OECD and the European Union launched their “Beyond GDP Growth” campaigns, and several governments and international organizations have developed alternative metrics for social and ecological health.5 For the most part, though, degrowth remains outside mainstream economic growth-driven policies, and it has little resonance for deindustrialized and disadvantaged communities. By contrast, the concept of “just transitions,” which is concerned with protecting livelihoods during green transitions, has achieved widespread international policy recognition, but in practice it fails to address tensions between sustainability and social justice goals.6 Both concepts are contentious, as we will see, but they also offer valuable ways of thinking about potential pathways for decarbonization and multiscalar activism.

While there are increasing international efforts to accelerate the transition away from fossil fuels, the pathways for decarbonization are highly contested. Most decarbonization policies rely on “green growth” strategies that frame the climate crisis as an opportunity to redirect economic activities without questioning the uneven global consequences of low-carbon transitions for environmental justice. As many scholars argue, green growth strategies for achieving sustainable transitions have unequal benefits and risks.7 Benjamin Sovacool and colleagues call this problem “the decarbonization divide,” whereby toxic injustices are displaced upstream and downstream along low-carbon supply chains, which are connected to “ecological destruction, gender inequality, child labor, and dispossession.”8 Indeed, environmental justice problems cut across a range of growth-led decarbonization policies, from scaling up renewable energy to controversial carbon offsetting schemes to sweeping center-left Green New Deal proposals. The dominant pathways to net zero are based on market-led solutions, which focus on channeling investments toward green technologies rather than on questioning unsustainable growth.9 As Jason Hickel says, “ ‘Green growth’ is not a thing … Why? Because in a growth-oriented economy, efficiency arguments that could help us reduce our impact are harnessed instead to advance the objectives of growth—to pull ever-larger swathes of nature into circuits of extraction and production.”10

The petrochemical industry is uniquely positioned within decarbonization debates as a hard-to-abate industry with an uncompromising drive for perpetual growth and a monopoly on the technical expertise needed for providing many green technological “solutions.” The following analysis examines debates about petrochemical degrowth, decarbonization, and just transitions, focusing on the emblematic case of the petrochemical town of Grangemouth in Scotland. Since the Scottish government introduced its climate change policy in 2019, committing Scotland to net-zero greenhouse emissions by 2045, the petrochemical industry has come under increasing pressure to decarbonize.11 As a former British Petroleum boomtown, Grangemouth has a strong labor history and identity, and an ambivalent relationship with environmentalism. However, the social contract between the industry and the community, of secure and well-paid employment for factory workers, has gradually eroded since the late 1970s.12 Amid tremendous gaps between local social and economic deprivation and petrochemical industry profits, residents and workers have started to question their town’s dependence on fossil fuels. The language of “just transitions” arose briefly in Grangemouth during 2020 in relation to cuts to oil refinery jobs. While the petrochemical industry still prospers, though, deeper conversations about transitions remain elusive. Rather than considering the need for just transitions only after the loss of industrial jobs, visions for just and sustainable industrial transformations need to be more proactive, speaking to wider degrowth themes of well-being, community participation, and prosperity without extractive growth.


Difficult Decarbonization

If there is any sector in society where there have been widespread calls among powerful stakeholders for degrowth, of sorts, then it is fossil fuels. The reason of course is the climate emergency rather than a philosophical rejection of growth as such, although it is no coincidence that degrowth debates have resurfaced in this era. Decarbonization has become an urgent priority in the global climate race to reach net-zero emissions by 2050. It spells nothing less than the endgame for fossil fuels, which has serious implications for the future of petrochemicals.

Of course, there are reasons to be skeptical about global climate commitments. Yet, just as the age of “king coal” was surpassed by the age of oil, global capitalist elites can envisage the end of the age of oil. While oil has so long seemed synonymous with capitalist interests, it is only one fraction of the capitalist market system, and mainstream economists have warned for years that the end of oil is on the horizon. A special report in the Economist on the future of oil argued that “the world needs to face the prospect of an end to the oil era,” citing the challenge of climate change, the prospect of viable alternative energy solutions, and the rise of electric vehicles.13 For decades, the oil industry has funded climate change denial and relied on aggressive lobbying to avoid addressing the issue.14 However, the industry has been under increasing public pressure to respond to the escalating climate emergency, due to the multiscalar activism of the climate movement, Indigenous land rights struggles, and climate divestment campaigns. Tailing behind the oil and gas majors, which, one after the other, made commitments to become net-zero energy companies between 2019 and 2021, the petrochemical companies have reluctantly joined the race to “net zero.” Indeed, Navigating Towards Net Zero was the title of the last World Petrochemical Conference that I observed in March 2022, organized to respond to the COP26 conference in Glasgow, although by then the immediate challenges facing the industry had changed again.15

In the years to come, the race to net zero could pose existential threats to the petrochemical industry. In a 2020 report, the International Renewable Energy Agency (IRENA) estimates that with current policies, global petrochemical production (primarily for plastics) could triple by 2050, and related emissions could rise to 2.5 gigatons per year by 2050.16 The report identified the combined petrochemicals and chemical sector (90 percent of the chemicals sector is in petrochemicals) as one of seven key hard-to-abate sectors, defined as having significant economic, political, and technological hurdles to reaching net zero. Those sectors are the four most energy-intensive industries (iron/steel, cement/lime, chemicals/petrochemicals, and aluminum) and the three transport sectors (road freight, aviation, and shipping). According to the report, the chemicals and petrochemicals sector accounted for nearly 5 percent of total global greenhouse gas emissions in 2017.17

It would be naïve to assume that petrochemical corporations have really gotten on board with the transition. They do see decarbonization as a major threat to business, but in the meantime, like their upstream fossil fuel counterparts, they will exploit and profit from what they can before they are forced to quit. Oil, gas, and petrochemical companies received enormous bailouts during the first wave of the COVID-19 pandemic in the aftermath of the crude oil crash of April 2020 and lobbied to roll back environmental regulations where possible. To support their case, they relied on renewed arguments that fossil fuels and petrochemicals are essential industries, providing important energy needs, vital infrastructure and transport, and raw material inputs for making personal protective equipment (PPE).18 Over the past few years, vertically integrated oil companies have also started to hedge their bets on oil by ramping up their petrochemical investments, in order to serve growing plastic markets.19 This move has not gone unchallenged by investors. In 2020, the green investment think tank Carbon Tracker issued a report that pointed out that petrochemicals and plastics would become stranded assets in the green transition.20

Peter Newell has written about the political challenges of green transformations due to the powerful vested interests of incumbent actors. Newell argues that fossil fuel incumbents deploy Gramscian “trasformismo” strategies of co-optation to “narrow the debate to questions of incremental transition.”21 This dynamic is evident in fossil fuel companies’ commitments to net zero, which rely on dubious future technological possibilities for offsetting carbon emissions, on outsourcing carbon emissions to other countries through cap-and-trade programs, on creative accounting of the balance of emissions and offsets, and, ultimately, on kicking the can down the road to the distant time horizon of 2050.22 To date, most of the social scientific research on green transformations has focused on the energy sector, although there is emerging research in energy-intensive, difficult-to-decarbonize industrial sectors, including petrochemicals.23

In the downstream petrochemical industry, the main corporate “trasformismo” strategy in relation to green transformations has been to direct attention, both materially and ideologically, to the industry’s expertise in sustainable technological innovation.24 In the race to net zero, its key decarbonization efforts have focused on developing new “sustainable” and “circular” technologies, including chemical recycling, carbon capture and storage (CCS), and green hydrogen, to name just a few. Many researchers have cast doubt on the ability of these technologies to achieve decarbonization.25 For example, environmental law researchers have highlighted problems with CCS and green hydrogen related to the lack of economic viability, massive energy requirements, and need for fossil fuel-derived additives in the production process. They contend that “it is fanciful to think that plastic can be ‘fossil-free.’ ”26

In another recent article, IRENA researchers examined the challenge of decarbonizing the petrochemical sector and found that it would be extremely difficult to achieve in technical and economic terms, leaving aside the question of politics. Decarbonizing the industry would require the development of many new technologies, each with uncertain potential, and these efforts would need to be “coupled with deep demand reduction and CCS-retrofitted energy recovery.”27 In other words, decarbonizing the petrochemical industry requires both degrowth and offsetting. However, the prospect of decreasing the global production of petrochemicals, rather than anticipating increasing demand, is not in any market forecast that I have seen. It is time to give serious consideration to degrowth.



Reckoning with Degrowth

Degrowth is a heterogeneous movement, and people arrive at it from different positions, whether from anti-capitalist criticisms of limits to growth and unsustainable development, synergies with autonomous movements in the Global South, or alliances with other forms of environmental justice activism.28 I have arrived at degrowth laterally, through contemplating the enduring struggles for environmental justice in fenceline petrochemical communities around the world, alongside escalating ecological crisis, which is clearly fueled by the insatiable drive within capitalism for expansion and extraction.

Challenging the dominant economic growth imperative is important not only because of planetary limits related to resource scarcity, waste, and living standards but also because so much of it is destructive, for physical and mental health, and for all forms of life, with vulnerable and marginalized communities being the worst affected. This is particularly the case for petrochemicals. Even Simon Kuznets, who invented the GDP metric in the 1940s, worried that it risked erasing the distinction between “good” and “bad” growth, and toward the end of his career, he felt increasingly uneasy about the promotion of GDP growth at the expense of social well-being.29

The idea of degrowth is somewhat misleading since its proponents do not advocate zero growth or negative growth. The term itself is a provocation, firmly rejecting the mantra of growth for growth’s sake and GDP growth. Giorgos Kallis and colleagues take aim incisively at the concept of perpetual growth, rather than growth as such, arguing that it is axiomatic that nothing can grow perpetually, yet this expectation has become common sense within mainstream economics.30 Instead of growth, degrowth scholars promote the “flourishing” of the kinds of economies and practices that they would like to encourage—for example in healthcare, education, and renewable energy.31

In fact, degrowth proposals have some similarities with arguments for sustainable growth, including the economist Mariana Mazzucato’s thesis that the relentless pursuit of economic growth within capitalism has been fostered by misguided societal narratives about corporate wealth creation. These stories enable corporations to continue apace with value destruction, rather than with value creation, and hence there is a need to reconsider the meaning of value within societies and economies.32 In other words, it is a question not only of growth but of what kind of growth is socially valuable, equitable, and sustainable.

Many critics of the degrowth concept argue that it is too negative due to its semantic implication of rejecting all forms of growth.33 The philosopher Kate Soper and the ecological economist Tim Jackson refer instead to “post-growth” to convey more positive aspects of the idea.34 The degrowth movement has been particularly controversial because of the economic disparities between the Global North and South. Rodríguez-Labajosa and coauthors argue that the concept of degrowth has little appeal for people who are living in poverty in the Global South and who want to see some growth in opportunities and welfare.35 Indeed, after decades of economic stagnation, exacerbated by the 2008 recession and deepened by the pandemic, degrowth is a hard sell for poor and deindustrialized communities around the world.36

In The Coming of the Postindustrial Society, Daniel Bell famously predicted the decline of manufacturing and the rise of the knowledge and information economy.37 However, Bell’s thesis has not delivered on its promise. Nothing has replaced the industrial growth engine of manufacturing on a global scale, and the knowledge and service economy is full of precarious and insecure jobs. Over the past half century, deindustrialization has continued to ravage working-class communities, starting in North America and Europe in the 1970s and 1980s, and extending to South America, Africa, China, and other parts of Asia in later decades. The political economist Aaron Benanav argues that we have witnessed global labor deindustrialization, which he attributes to rising industrial overcapacity rather than automation, leading to a global slowdown of industrial output since the 1970s.38 As global industrial production has slowed down and stagnated, Benanav contends, the global labor population has grown, resulting in a lower proportion of manufacturing as a share of total employment. The petrochemical industry has experienced deindustrialization over the years, but much of it has been labor deindustrialization, involving a declining number of manufacturing jobs due to technological changes and outsourcing.

Degrowth scholars recognize that periods of decline and economic stagnation within capitalism result in increasing workforce exploitation.39 However, they often fall short of answering how to change capitalism itself, and their proposals are anti-capitalist, or postcapitalist, but are fuzzy on questions of revolution or transformation. Mazzucato’s analysis of value extraction versus value creation in the global economy is more useful for examining the failures of capitalism and how it might be reformed, but then again, according to Philip Collins, Mazzucato is “the sort of critical friend capitalism needs.”40 For many degrowth scholars, “sustainable growth” under capitalism is a contradiction in terms.41 However, on a pragmatic level, it important to engage with tensions between reformist and radical proposals for transformations.



The Dilemmas of Degrowth

Making the case for degrowth during the COVID-19 pandemic, Anitra Nelson and Vincent Liegey write: “Degrowth is about a democratic and serene transition toward new models of society where infinite growth on a finite planet is recognized as neither possible nor desirable.”42 The ease of this kind of vision is what I am uncomfortable with. Given all that we know about capitalism and colonialism, and after centuries of struggles for equality and justice, how could such a transition threatening to overturn the status quo be serene? Many proposals for degrowth envisage similarly smooth democratic transitions toward “convivial societies who live simply, in common and with less.”43 Yet importantly for the global petrochemical industry, degrowth visions of cooperatives, commons, urban gardening, and caring communities, as inspiring as they are, seem oddly detached from the politics of industrial capitalism.

There is a conscious reason for this omission. Instead of aiming to change the dominant world, the aim of many degrowth movements is to create new worlds on the periphery of capitalism, postcapitalist islands that eventually affect continents.44 In an overview of the concept and keywords of degrowth, Giacomo D’Alisa, Federico Demaria, and Giorgos Kallis propose an analogy for explaining how degrowth is not about less of the same but about something different altogether: “The objective is not to make an elephant leaner, but to turn an elephant into a snail.”45 This begs the question: From whose perspective is it possible or desirable to turn an elephant into a snail?

Ekaterina Chertkovskaya and colleagues argue that the weakest spot of the degrowth political project is that it is “perceived to be ideationally driven, that is, not based on the material interests of any particular social constituency.”46 This is what needs to change. Without imagining the practical realities, dilemmas, and stakes of transformation, radical alternative imaginaries of degrowth seem only fantastical. Degrowth proposals sit most comfortably in postcapitalist alternative economies, but they tend to skirt around the juggernaut of capitalist industrial economies, where the reigning paradigm of economic growth is in full force and desperately in need of stronger countervailing paradigms.

Some degrowth proposals have focused on changing the existing capitalist system, alongside creating new systems. For example, Giuseppe Feola argues that the “unmaking of capitalism” through degrowth requires acts of refusal, resistance, and sacrifice that must arise from within the capitalist system, since “there is ‘no out there’ from which to impose change.”47 More concretely, Jason Hickel outlines key degrowth pathways to a postcapitalist world, including to end planned obsolescence; cut advertising; shift from ownership to usership; end food waste; and scale down ecologically destructive industries. Hickel singles out the fossil fuel industry as the most obvious example of an ecologically destructive industry, but he also extends this logic to the beef, arms, and private jet industries, and to the reduction of single-use plastics production.48 In a recent systemic review of degrowth policy proposals, ecological economists Ines Cosme and coauthors found that out of 128 peer-reviewed articles, 54 included proposals for action. The majority of these degrowth policy proposals advocated national top-down approaches, focusing on government as a major driver of change as opposed to local bottom-up approaches, which are typically advocated by degrowth proponents. Hickel’s degrowth pathways fit into the top-down category, whereas Feola’s methods are more focused on anti-capitalist imaginaries and everyday practices.

Some degrowth scholars and activists “take issue with fossil fuels not only because of peak oil or climate change, but because a high use of energy supports complex technological systems. Complex systems call for specialized experts and bureaucracies to manage them. They unavoidably lead to non-egalitarian and undemocratic hierarchies.”49 On many levels, I agree, but this also seems like an easy get-out. Hubristic faith in technological progress is another prevailing mantra of capitalism, and complex technological systems are undoubtedly a feature of fossil fuel-based economies. However, they are also a feature of all modern industrial systems, including clean energy technologies and systems, healthcare systems, information technology, transportation networks, logistical supply chains, and countless other industries. Is the answer to all modern industries that are embedded within capitalism simply a matter of wishing them away, or forcing their extinction?

On first blush, there appears to be a critical disjuncture within degrowth approaches to action between top-down approaches that rely on capitalist states to drive radical post-growth transformation, and bottom-up approaches that focus on postcapitalist alternatives and avoid confronting the issue of conflict. Yet there is another way of looking at the contradictions of degrowth: as a multipronged approach to advancing planetary just transitions.50



Petrochemical Just Transitions

The concept of “just transitions” has its origins in the US labor movement in the 1970s and 1980s, as noted in chapter 2, which aimed to overcome the jobs versus environment dilemma by offering protections to displaced workers when polluting industries were closed. The term “just transition” was coined by Tony Mazzocchi of the Oil, Chemical, and Atomic Workers’ Union, who proposed a “superfund for workers” to compensate and retrain those who moved out of environmentally hazardous jobs.51 The ecologist and activist Barry Commoner also supported the idea of a just transition away from toxic and ecologically destructive industries.52 In the 1990s, the international trade union movement adapted the concept of just transition as a response to climate change policies and the promotion of new green jobs. Since the 2010s, the just transition concept has expanded and diversified across a wide range of environmental and social movements linked to concepts of environmental racism, zero waste, energy democracy, mass incarceration, and Indigenous rights. In practice, however, just transition debates have been the most prevalent in coal communities in the United States, Europe, and Australia.53

The just transition concept has also gained official recognition, inscribed in official UN climate change discussions at the Katowice climate conference (COP24), held in 2018 in Polish coal country and which was dubbed the “Just Transition COP.” Although the idea of just transitions has growing support among governments, scholars, and activists, it is also a contested concept. Critics argue that most just transition plans are aligned with green growth narratives and fail to address tensions between different values and interests. For example, David Ciplet and Jill Harrison observe that “scholars have treated ‘just transitions’ in an aspirational and uncritical way, neglecting to address the conflicts that do or could arise between sustainability and justice goals or among justice goals themselves in planning and activism.”54 Similarly, Linda Clarke and Carla Lipsig-Mummé contend that most proposals for just transitions within the labor movement are confined to variants of ecological modernization aligning with green growth narratives. Yet they also suggest that “a more proactive transformative strategy opening up an alternative eco-socialist vision for the future is emerging,” pointing to the example of construction workers in Glasgow opposing building for building’s sake.55 Echoing criticisms of just transitions, scholars and activists have also drawn attention to the problem that Green New Deals in the United States, the United Kingdom, and Europe promise green jobs for workers in their own countries, while ignoring the toxic consequences of green energy supply chains for precarious workers and marginalized communities in the Global South, which are compounded by climate injustices. To overcome these difficulties, Dimitris Stevis and Romain Felli make a case for a “planetary just transition” that aims for greater inclusiveness and justice across different scales and temporalities.56

While the principle of a just transition can be traced to antitoxic struggles among unionized petrochemical workers in the 1970s and 1980s, debates about just transitions are relatively absent in the petrochemical industry, as compared with coal, oil, and other heavy industries. There are, of course, some notable exceptions. For example, Lorenzo Feltrin details labor struggles over just transitions in Porto Marghera’s “chlorine cycle” in the 2000s, in which some workers campaigned for just transitions away from chlorine-based production, and others campaigned for a just transition within it. The workers managed to make some gains in environmental, social, and health protections, but the plant was eventually shut down, without a just transition in terms of remediation or compensation.57 Indeed, there are long traditions of labor and environmental alliances over toxic petrochemical exposures, some of which are still active and others that are emerging, even if job blackmail has eroded solidarities. However, it is one thing for workers to demand toxic-free work environments and another to call for the end of their industry. Despite the expanding resonance of the just transition concept among policymakers, scholars, and activists, in practice, just transition debates tend to happen only in the context of industrial closures. Moreover, historically, around the world, most of the transitions from coal and other heavy polluting industries have been unjust.58

Multiscalar battles over how to transform the polluting and yet “essential” petrochemical industry have started to emerge, as we saw in chapter 3, combining long-standing concerns about unjust toxic exposures with broader questions of climate justice, Indigenous land rights, plastic pollution, and toxic colonialism. However, decarbonization remains an elusive objective, despite increasing institutional targets and commitments to reach net-zero carbon emissions by 2050. Furthermore, given the primacy of economic growth within mainstream policy, degrowth is not really on the table. Yet there have been signs of change, with rising pressures for all government, cities, and institutions to commit to emissions reduction targets, and for just transition policies to secure the livelihoods of workers and communities in the shift to sustainable production. Within this context, alongside the erosion of industrial relations in places where industry has long had a strong relationship with workers and communities, such as the case of Grangemouth in Scotland, a local politics of fossil fuel refusal has started to emerge.



“Who Benefits?”: The Turn against Fossil Fuel Expansion in Grangemouth

In spring 2019, I met with an environmental activist in Grangemouth, who took me on a walking tour past the former BP social club and along the “dirty oil road” that runs through the INEOS refinery and petrochemical complex and includes several of the top polluters in Scotland (figure 5.1).59 The activist had brought hundreds of people on this tour over the past ten years, usually by bicycle or car, including diplomats, members of the Green Party and Scottish Parliament, journalists, and filmmakers. He saw these tours as educational, showing people the connections that were all present along one road. The activist said there were long-standing tensions between trade unions and environmentalists in the area, but he noted that they found common cause in their opposition to fracking in Scotland. He recalled one shop steward at a fracking public meeting who said, “ ‘You’re told of all these promises, but it’s not a good working environment, it’s not a good community environment.’ He was prepared to say that as well, so there was the sort of thought like, all right, they’re probably on our side as well.”60
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Figure 5.1.   Petrochemical complex and former BP social club in Grangemouth, Scotland, April 2019. Photograph by the author.


Grangemouth was formerly an oil and petrochemical boomtown dominated by British Petroleum (BP). At its peak of employment in the 1960s, the petrochemical and refinery complex employed over 5,500 people, compared with 1,300 employees today, and the town and company enjoyed a positive reputation.61 In the 1970s and 1980s, the industry went into decline, and the jobs and benefits for the community began to dwindle. In 2005, the petrochemical newcomer INEOS, owned by entrepreneur Jim Ratcliffe, bought the Grangemouth refinery and petrochemical complex from BP. The new owners brought in a new style of corporate governance, further eroding the social contract with the community that had been slowly declining with BP.62 Since then, INEOS has grown to become one of the top ten global petrochemical companies, building its fortune by buying “unloved” petrochemical assets from major oil and gas companies and rejuvenating them.63

In autumn 2019, the Toxic Expertise research team conducted research in Grangemouth that included three focus groups and ten semi-structured interviews with local workers, residents, local authority representatives, and environmental activists.64 Residents described their increasing frustration of living with noxious smells, flaring, noise pollution, and the ever-present risk of a major industrial disaster in the shadow of a behemoth industry with no benefits to the community. At the time of our research, Grangemouth included five areas located in the most deprived 10 percent of Scotland, while INEOS CEO Jim Ratcliffe was the UK’s richest person, with a wealth of more than £21 billion.65 The gap between such extreme wealth and local deprivation has been exacerbated by a lack of employment opportunities for local people at the plant. The town has experienced significant labor deindustrialization despite the continuing expansion of industry. Rather than direct, unionized employees, many of the jobs in manufacturing are outsourced to agency and contract workers, and much of the work involves higher levels of qualification than in the past, including work with computers, sophisticated machinery, and complex supply chains.66

The case of Grangemouth illustrates the changing role of organized labor and industrial towns in challenging new modes of petrochemical expansion in the twenty-first century. From the outset, Ratcliffe’s plans for aggressive industrial restructuring were met with resistance from organized labor. In 2008, as discussed in chapter 2, the unionized Unite workers at Grangemouth went on strike for two days to protect their pensions, and INEOS backed down to avert the disruption. However, Ratcliffe soon began planning for another confrontation. As Ratcliffe and INEOS communications specialist Ursula Heath wrote in their corporate autobiographical book about the first twenty years of INEOS: “It would be a war with more battles before victory. While waiting for what he [Ratcliffe] knew would be an inevitable second confrontation, he went about quietly putting mechanisms in place to reduce the union’s power.”67

In October 2013, oil and petrochemical workers at Grangemouth went on strike again over pay, conditions, and pensions. Within two days, the union was forced to retreat after INEOS threatened to close the plant, resulting in a wage freeze, an end to workers’ final-salary pensions, job cuts, and no strikes for three years.68 At the end of the no-strike period in 2016, INEOS announced that it would withdraw official recognition of Unite at Grangemouth, ending their collective-bargaining agreement. The 2013 strike was a crushing defeat for the union, but in 2018 union recognition was restored at Grangemouth following a workers’ vote, and unionized workers have continued to campaign for better pay and conditions.69

Mark Lyon, the Unite trade union convener who was sacked after the strike in 2013, wrote a book titled The Battle of Grangemouth, detailing workers’ accounts of the struggle.70 In an interview, Lyon reflected that the most likely reason that INEOS decided to “derecognize” Unite was that “the union was calling for the Scottish government to intervene in the proposed sale of the BP Forties Pipeline to INEOS, on the grounds that it was irresponsible to allow the pipeline to be controlled by INEOS after all that had happened.”71 Historically, the position of oil and petrochemical workers on environmental issues in Grangemouth has been ambivalent, given the town’s dependence on the industry. As Lyon explained: “You find yourself very conflicted. It’s harder to be an ecowarrior when you are defending jobs, wages and conditions in an oil refinery.… There are the times when you really have to hold your nose—like when you go to the government and ask them to look again at the carbon floor tax.”72 Another worker we interviewed echoed this point, with a sense of bitterness: “There was stuff that we [Unite workers] did, so a policy conference on emissions and … we did stuff with the taxation of fuel and even British Ports. Effectively, we lobbied on behalf of the companies and the industry, and it suited the company for us to do that.”73

Workers’ attitudes toward oil and gas have started to shift, especially in relation to future extraction. Partly, this relates to the sense of betrayal and mistrust after the crushing defeat of the union in 2013. However, Lyon argues that the union’s opposition to fracking relates to wider concerns about the risks:


People have said to us, “Do you think that if industrial relations were still alright, and none of those problems had happened, you would be looking at fracking in a different way—in the way you have looked at other difficult issues in the past?” Is this a vindictive stand, and if things had been different you would have supported the company? These kinds of issues are faced by workers in other industries where there are debates over environmental issues versus jobs, and they are always difficult. But I think this is different. Having seen it at first hand I know that it is a terrible process. On some days in Pennsylvania, they have had to close down roads because lethal gas leaks have made whole areas unsafe.74



A key part of the INEOS vision has been based on the prospect of fracking shale gas in the United Kingdom, as a cheap raw material feedstock, motivated by the success of the US shale gas boom and by declining North Sea reserves. The largest holder of UK fracking licenses, INEOS has lobbied local and national governments extensively to open up fracking exploration. While fracking has gone ahead in England, the Scottish government announced a moratorium on fracking in 2015. Thus in 2016, INEOS took the pioneering step of shipping US shale gas (liquified ethane gas) to Europe, in the world’s largest multi-gas carrier, with the support of an £8 million Scottish government grant and a £230 million UK government loan guarantee.75 In addition, INEOS challenged the Scottish government in court over their anti-fracking policy decision, but they lost the case in 2018.76

Most workers and residents who we spoke with in Grangemouth were opposed to fracking, saying that fracking risked contaminating water supplies and causing earth tremors, and that fracking licenses brought additional house insurance costs (even with the moratorium on fracking in Scotland, which could be reversed in the future since there is no legislative ban).

One retired worker said that he would support fracking if there were a “100 percent cast iron guarantee that nothing would go wrong,” but the problem was that there is no such assurance. However, most agreed that the risks were not worth taking because there would be no benefits to the community. This perspective was evident in the following discussion about fracking with a petrochemical worker:


WORKER There is massive financial benefit to come from it in terms of gas, but who is going to benefit? That’s another question. I mean if the benefit is going to go to INEOS and the Scottish government and nothing is going to come to the public then to hell with it.

INTERVIEWER Yeah, they should keep it in the ground?

WORKER Keep it in the ground, yeah. Because the day is coming anyway, the day is fast approaching when they’re going to stop using fossil fuels.



An older local resident echoed this view, recognizing that the time was running out for fossil fuels, but that none of the benefit would flow to the local community:


And you cannot have an electric [air]plane for any long distance, so all I’m saying is that oil and gas is not going to go away in any of our lifetimes. So, that place [the refinery complex] I think will be okay for fifteen years, and my own view is that you can only get benefits to Grangemouth if we have some political representation, which we do not have.77



Amid fragmented trust in industry and government, and uncertainty about the future of the petrochemical industry in Grangemouth, many local people have started to question the town’s longstanding dependence on oil and gas. When we asked residents about what they hoped for the future of Grangemouth, the most common theme was that there needed to be social and economic benefits and political representation for the community, because they had none. As one resident with a passion for local parks put it:


So, [INEOS has] benefitted, and we’ve actually just slowly declined, and something needs to be put right, and it takes money. So the biggest thing that needs to happen in my view is that we need to be able to create a source of money for the benefit of the community, not for the benefit of industry, but for the benefit in the community to start making the areas, the housing in the town, and the green spaces of the town a higher quality than they are, to compensate for the negativity that the industry will continue to bring.78



The resident highlighted the importance of green spaces and housing for the community, which resonates—at least on some levels—with prioritizing well-being rather than economic development for its own sake. However, several residents were also nostalgic about the postwar era of growth and stressed the barriers to finding alternative sources of income beyond the petrochemical industry. One resident, for example, commented: “I think this is a fear of: if INEOS moves out, if this guy decides to shut his plant, then Grangemouth is stuffed. Well, we’re not getting much benefit now, so if they’re moving away, I don’t know if a lot of people would be employed in this area because they’re working further afield.”79 This fear relates to the observation by Dimitri D’Andrea that the “most powerful obstacle on the way to a new climate regime … is the unimaginability of a different economic system, or even just a new balance between market and society, and between humanity and the environment.”80 A local environmental campaigner summarized the dilemma of confronting this as follows:


The young voices that are coming through are saying, “Actually, that’s not the kind of work we want to be working in. That’s not the future that we want for us, never mind our children.” There are a lot of grandparents on the streets as well saying, “This isn’t the future we want for our grandchildren. We need to start changing now.” But industry is so locked in, and we are so locked into that industry.81





Net-Zero Petrochemical Growth Contradictions

Undeterred by the fracking setbacks, INEOS has pushed into conventional fossil fuel expansion. In 2017, INEOS bought the North Sea Pipeline from BP for £200 million, and then acquired the Dong Oil and Gas (North Sea) business for $1.05 billion and revealed ambitious plans for the first large-scale petrochemical investments in Europe in twenty years.82 Two years later, INEOS invested $2 billion in Saudi Aramco Jubail 2, the world’s largest petrochemical project. The company has since come under increasing pressure to decarbonize in the wake of the climate divestment movement and the crude oil crash in 2020.83 However, as the country’s largest polluter, INEOS poses a major hurdle for the Scottish government’s 2019 commitment to reach net-zero carbon emissions by 2045. It has been a laggard in the push for net-zero emissions commitments across the industry, at first making only vague commitments, such as launching a new hydrogen business “in support of the drive towards a zero-carbon future.”84 In July 2021, in the lead-up to COP26, INEOS announced its “roadmap to net zero,” emphasizing the journey rather than the destination, and stating, “We will not make pledges that we cannot support with real world action plans.” As part of its roadmap to net zero, the company stated, “INEOS is aiming to contribute by not only decarbonizing energy for its existing operations, but also by providing hydrogen that will help other businesses and sectors do the same.”85 It was repositioning itself, in other words, as the provider of green technological solutions.

In October 2021, INEOS announced that it would invest more than €2 billion in green hydrogen production, which it announced was “Europe’s largest ever investment in electrolysis projects to make green hydrogen with the potential to transform zero carbon hydrogen production across Europe.”86 But INEOS has a track record of aiming for grandiose projects, including its supersized multi-gas carriers, as noted in chapter 3, and its ten-day construction of hand sanitizer plants at the beginning of the COVID-19 pandemic. Green hydrogen, classified as “green” on alleged low-carbon credentials, would be made through the electrolysis of water and used for power generation, transportation, and industrial processes.

As part of their commitment to net zero, the Scottish and UK governments announced a £90 million Growth Deal package for the Falkirk-Grangemouth Investment Zone in July 2020, focusing on innovative technology toward addressing climate change and sustainability, the eleventh such package offered to local regions in the UK since they were launched in 2014.87 We spoke with an economic development officer in Falkirk who had worked on putting together the bid. She explained that the Growth Deal is like a town’s version of a city deal, and one of the focuses of the bid would be looking toward net-zero carbon in Grangemouth. The flagship project would be a center of excellence in biotechnology:


This is about the proof of concept and taking the technology to the next stage. We have the opportunity to do those sorts of things in Grangemouth. There are a lot of chemical industry processes you wouldn’t want to do within a university campus, but you can do it right in the middle of industry and particularly industry that has been established, so that’s probably going to be co-allocated with INEOS or the chemical plants, or somewhere like that.88



The center for excellence would involve spinoff industries as well as a separate campus within INEOS to explore carbon capture and utilization technologies, which would “diversify the industry into cleaner technologies.” She cited a recent INEOS announcement that the company planned to produce a new type of plastic that would be made from 50 percent renewable raw materials, and that they were also investing in more efficient waste recycling. Meanwhile, they would conduct a feasibility study for community energy based on solar power. As the name “Growth Deal” suggests, these government-funded plans are about investing in green technological solutions in partnership with industry rather than in more radical transformation involving shifting away from fossil fuel dependence. The terminology of the Growth Deal, and the inclusion of a focus on achieving growth-driven net-zero carbon emissions, sounds like a watered-down version of proposals for a Green New Deal. A local environmentalist had this to say about it:


The Scottish government still wants it to be oil driven, but it can’t be for our future, so we can invest in that center of excellence for the last bit of oil, or we could put that investment into the transition to renewables.… Ultimately, that plant will have to go, but the thing is, we should be planning for that transition now, rather than trying to make that a center of excellence that then becomes—well, actually nobody wants to work there because there is no future in jobs in oil and gas, but they want to get the last bit out of it.89



In fact, the Scottish government has started to plan for a green transition, but as the Growth Deal suggests, it sees the petrochemical industry, at least in part, as a provider of technological solutions. It does anticipate that there will be future impacts, however, on petrochemical workers. To help achieve its climate change goals, the Scottish government established the Just Transition Commission in 2018, which identified oil, gas, and petrochemical workers as specific groups of employees that would be directly affected by a green transition.90 In November 2020, the oil refinery Petroineos in Grangemouth, jointly owned by PetroChina and INEOS, announced that 200 jobs were at risk, which would reduce the workforce from 650 down to 450 workers, due to low demand for crude oil. The Scottish government and the Scottish Green Party called for a just transition to support the redundant workers, but the trade union Unite opposed the job cuts, calling them “premature.”91 Calls for a just transition in such cases are necessary to protect, assist, and reskill workers through difficult times, but they offer little consolation when there is no clear alternative vision of the future.

In many ways, the question of a just transition for Grangemouth has already been bypassed, as the community has already witnessed decades of labor deindustrialization and social and economic decline, but without new green jobs or another basis for employment. Another problem at the local level in Grangemouth is that the idea of the “just transition” is not yet a topic of discussion while the petrochemical industry is still prospering, even if there are few jobs in the industry for local people. Unlike the refinery, which followed in the footsteps of several other refinery closures around the world after the crude oil crash and decarbonization drive in 2020, the petrochemical complex is positioned more favorably to weather economic storms, and poised for growth in plastics markets and green technological developments.



Toward Petrochemical Just Transformations

Just transitions are important to protect workers and livelihoods around the world, but these need to offer meaningful visions of alternative futures for local communities as well as for workers. How will deprived petrochemical communities like Grangemouth, already stripped of so many community resources, capacities, and solidarities, fare in green transitions, and what kind of future can they practically hope for, especially with such low trust in public authorities? Rather than considering the need for just transitions only after the loss of industrial jobs, visions for just transitions need to be more proactive, speaking to wider concerns about well-being, commons, community participation, and prosperity without extractive growth. They also need to consider the interconnected planetary scale of ecological crisis, and the consequences of shifting toxic pollution, industrial hazards, and dangerous jobs to other marginalized communities around the world. In this respect, the idea of “just transformations” rather than “just transitions” is more expansive, suggesting radical rather than incremental change, although there is value in working with “just transitions” as an evolving concept.92

The global momentum behind decarbonization is critical for tackling the climate emergency, driving far-reaching targets, actions, and investments in renewables. However, decarbonization risks deflection and co-option by corporate incumbents and relies too heavily on growth-driven investments in green technologies with environmental justice consequences, rather than on the difficult work of tackling the problem of perpetual petrochemical expansion. Degrowth offers an important but neglected perspective on debates about decarbonization and just transitions, which both remain premised on GDP growth. Yet many degrowth visions of a smooth and democratic green transition away from dependency on growth avoid confronting practical dilemmas and conflicts of radical industrial transformation. Just transition policies and debates address some of these issues, aiming to resolve conflicts between jobs and the environment by safeguarding the livelihoods of workers and communities, but remain constrained by green growth contradictions. To confront the climate emergency, these perspectives should be brought together to counterbalance their respective limitations, but they should also be extended to address the multiscalar implications of industrial transformations, particularly the consequences of displacing harm to disadvantaged populations around the world.

Some scholars of just transitions have started to make these connections by reconciling more radical perspectives with the practical challenges of deep industrial transformation. For instance, Erik Kojola and Julian Agyeman “locate the need for an active just transition in a broader analysis of just sustainabilities and how interrelated systems of capitalism, racism, colonialism, and patriarchy can (re)produce injustices in a less carbon and resource intensive economy.”93 Similarly, Damian White notes convergences between “just transitions” and “designs for transitions,” including degrowth and pluriverse perspectives, suggesting that “convergences between these currents might facilitate modes of anti-racist, feminist and ecosocialist design futuring that can get us to think beyond degrowth/Left ecomodern binaries and toward a design politics that can support a Green New Deal.”94 These perspectives offer important insights into potential ways of reconciling competing visions of sustainability and justice in deep industrial transformations.

Degrowth proposals for alternative ways of living and working have gained traction among many activists and communities, particularly during the first wave of the COVID-19 pandemic, but they remain marginal in mainstream and everyday discourses. While degrowth has its limitations and detractors, it also has incredible strength in offering a vision of well-being that does not rely on the endless pursuit of growth. The task ahead is to extend the political project of degrowth more tangibly and practically within struggles over decarbonization and just transitions (or transformations) across multiple scales. To link this to multiscalar activism, this will mean seeking alliances and common ground across differences, and possibly finding new kinds of language that redefine growth. There are considerable risks to underestimating the dangers of unchecked capitalist expansion and the co-option and rollback of decarbonization agendas. The dilemma between different courses of action, and its resolution, lies in the gap between dominant and alternative narratives, and between highly unequal social and ecological consequences of industrial transformations.







6
Toward an Alternative Planetary Petrochemical Politics



When it comes to levers for change, the insight into the calculated war mentality of the petrochemical industry, on a strategic level, offers cold comfort. If the industry will change only due to external factors, such as war or legislation, then there needs to be more external pressure to stop the toxic petrochemical build-out. To be drawn into the same battleground over the stakes of petrochemical transformation entails—at least on some level—accepting the rules of the game. The petrochemical game is one based on military strategy, involving proactive and defensive strategies, conflicts, and escalation. Its prevailing worldviews stem from racial capitalism, toxic colonialism, and technological prowess. Yet to avoid conflict—to have faith in the dialogical rhythms of liberal democracy—risks relinquishing more and more territories to be used as sinks for pollution, waste, and colonial violence. The corporate dynamics of deception, oppression, and co-optation have a long-standing and constantly evolving history. Invariably, planetary petrochemical proliferation continues, smoothing over the paths of resistance.

Multiscalar activism against petrochemical injustice offers hope because it extends the politics of resistance beyond specific places, communities, and issues, reflecting the expanding resonance of environmental justice. It puts increasing pressure on the industry to change, from taking direct action against fossil fuel infrastructure to waging legal battles with polluters and campaigning for stronger regulations. Rather than having a unitary identity, it is more of a patchwork of different actions, some coordinated, others separate, operating at multiple spatial and temporal points of articulation in a planetary collective struggle. Despite having different strategies and issues, each movement strives, in different ways, for related goals. Yet toxic injustice endures.

There is a real risk that decisive planetary action to address toxic petrochemical injustice will not happen until it is too late, when toxic disaster expands viscerally to affect most people on the planet, overlapping with climate breakdown. This echoes the point that Dina Gilio-Whitaker makes about the climate crisis: “If what the preeminent Indian law scholar Felix Cohen said was true, that Indians are the United States’ miner’s canary that signals the poison gas of the political atmosphere, to extend the metaphor, then in the larger world dominated by the fossil fuel industry all humans have become the miner’s canary.”1

This chapter offers some reflections about how to transform the complex, adaptive, and destructive petrochemical industry. First, it unpacks the industry’s idea of the “essential,” particularly in light of the COVID-19 pandemic, in contrast with the critical environmental justice studies idea of the “indispensable.”2 Then, it examines the multiscalar problem of petrochemical lock-in, which is one of the biggest complex systems-level obstacles to radical industrial transformation. To conclude, the chapter outlines some possible critical interventions toward an alternative planetary petrochemical politics.


Essential versus Indispensable

Within the lifespan of one generation, petrochemicals have grown exponentially to saturate nearly everything in modern life. Petrochemicals are so ubiquitous that they seem almost invisible. The industry never tires of pointing out just how essential it is. As one petrochemical executive told me: “Helmets, made of plastics, how many lives have they saved? Are they polluting? Is there anybody who is against a helmet? The same industry in which we use the helmet is producing the plastic bags.”3

Throughout my research, I have questioned the extent to which the industry really is essential, weighing up the products that benefit society—the windmill blades, the hospital equipment, the shatterproof glass—and the harmful ones—the single-use plastic sachets filling shorelines in Southeast Asia and Africa; the half a trillion plastic bottles that are produced every year; the abundance of cheap plastic toys; and the thousands of consumer products that leach toxic substances. I wonder, though, whether this is the right question. Material dependence does not mean essential, at least not indefinitely. It is a manufactured need.

Petrochemicals and plastics are modern inventions that replaced (or were combined with) other materials, such as wool, glass, metal, and paper. People managed to live without them before. Part of the problem is how enmeshed petrochemicals are with scientific and technological developments, including modern medicine, high-speed transport, fertilizers and pesticides, the built environment, information technology, and digital cultures. Another problem is the lack of straightforward substitutions with the same levels of material versatility as petrochemicals and plastics, but without the environmental and health hazards. Material substitution does not address many underlying sustainability and environmental justice issues with overconsumption, caused by further extraction of metals and minerals, deforestation, biodiversity loss, and greenhouse gas emissions. Furthermore, some plastic products were created specifically with their versatile properties in mind, making them less amenable to substitution.4 Before asking about material substitution for hazardous products, we should first ask whether we need these products at all. The key question is: Do they benefit society and the environment in meaningful ways?

Yet the industry’s “essential” narrative is a powerful obstacle to change. Just as the public was starting to question this narrative, the COVID-19 pandemic began. The petrochemical industry was deemed “essential” in the “invisible war” against the virus. This was despite its historic contributions to the loss of biodiversity, which increased the probability of animal-to-human virus transmission in the first place.5 In March 2020, INEOS announced that it would build the third largest hand sanitizer plant in Europe within just ten days, and then deliver free sanitizer to hospitals. They relished their new heroic role as being “critical to national resilience” by producing the petrochemicals used in drugs, testing kits, ventilators, and protective clothing.6 The same month, the Plastics Industry Association wrote a letter to the US Department of Health and Human Services requesting a public statement about the health and safety benefits of single-use plastics “to educate the general public and elected officials that single-use plastic products are the most sanitary choice.”7 Many plastic bag bans and other single-use plastics bans were lifted or delayed out of fears about the spread of the virus.8 Meanwhile, the crude oil crash rendered markets for recycled plastics uncompetitive, and demand rocketed for plastics in facemasks, food and medical packaging, and other pandemic-related plastics.9

The COVID-19 crisis raised deep questions about what is “essential” or “expendable” in society. Around the world, certain workers were classified as “essential,” “key,” and “critical” for fighting the virus, many on the frontlines of risk and exposure, including healthcare workers, delivery drivers, grocery store workers, teachers, and waste collectors, among others. Nonessential workers stayed home during lockdowns, many cast out of work. Whole industries were also classified as “essential,” necessary to keeping society and the economy running, including the “critical infrastructure” of supply chain logistics, energy systems, and the manufacture of essential goods and products.

Despite a narrative early in the pandemic that the virus did not discriminate, research soon emerged showing its disproportionate health effects on racial and ethnic minority groups around the world.10 The disparity of vulnerabilities to the virus across different groups was a case of environmental racism, with higher rates of COVID-19 infection and mortality in areas with higher air pollution, including in fenceline communities.11 Indeed, as critical environmental justice scholarship highlights, whole populations were treated as expendable long before the pandemic.12 Before the wave of protests following the police murder of George Floyd on May 26, 2020, David Pellow wrote that the Black Lives Matter movement that started in 2014 represented an environmental justice issue that was connected to the problem of state-sanctioned racial violence.13 The pandemic magnified existing inequalities and injustices, acutely highlighting the importance of challenging systemic social and environmental inequalities, particularly the problem of “expendability.”14

Throughout its history, the petrochemical industry has always operated on the assumption that some lives and environments are expendable.15 Through manufacturing petrochemical needs, denying toxic risks, and pursuing petrochemical expansion through whatever means possible, the industry has spent decades creating a toxic and tentacular system upon which economies and societies depend. This system has both life-sustaining and life-destroying attributes, given its complex material interdependencies.

Instead of using the term “essential” to describe the petrochemical industry, I propose evaluating it in terms of an ethics of “indispensability,” the principle in critical environmental justice studies that “the wellbeing of all people, species, and ecosystems is indispensable.”16 Taking indispensability into account in the petrochemical industry would involve centering issues of environmental justice rather than corporate profit. Ultimately, it would require scaling back the industry dramatically: stripping away the reliance on fossil fuels, the production of toxic chemicals, and the wasteful consumer markets, and leaving only those parts that genuinely protect health, wellbeing, and the environment. There could be a role in the future for the industry in the innovation and production of new green technologies, but only if it would be possible to avoid false solutions, and to ensure that it is done in ways that are both sustainable and socially just. There is no way, of course, that the industry would voluntarily facilitate its own diminution, or reorient its priorities away from profit. At least not under the current global capitalist system. This raises the political question of how to challenge the dominant power structures that enable the destructive aspects of the petrochemical industry.



Multiscalar Petrochemical Lock-In

One of the key political, economic, and ideological barriers to addressing the planetary petrochemical crisis, across multiple scales, is lock-in. It is both material and cultural. On a global scale, the world is locked into a system driven by the imperative for expansion and consumption of plastics, which are ubiquitous in modern life. The industry is based on long investment cycles, large scales of operations, major investments, and incremental process innovation.17 Across different regional scales, petrochemical production is locked into vast infrastructures of integrated petrochemical and refinery complexes, oil and gas pipelines, and logistical networks.18 On local scales, many cities and communities around the world have developed economies that are dependent on oil and petrochemical production. This has resulted in a different kind of petrochemical lock-in that is embedded in local contexts, evident in conflicts over the jobs-versus-environment dilemma, and in bitter struggles for environmental justice in polluted fenceline communities.

The idea of petrochemical lock-in relates to Gregory Uhruh’s idea of “carbon lock-in,” which accounts for how “industrial economies have become locked into fossil fuel-based technological systems through a path-dependent process driven by technological and institutional increasing returns to scale.”19 Fred Bauer and Germain Fontenit extend the analysis of “carbon lock-in” to the petrochemical sector, which they contend has been willfully created by large multinational corporations involved in plastics manufacturing.20 The carbon lock-in of the petrochemical industry is based on infrastructural and technological lock-in, which is reinforced by modern consumer lifestyles and by new investments in petrochemicals as the future of oil. The consumption side of petrochemical lock-in relates to what the ecological economist Tim Jackson calls the “iron cage of consumerism”: a self-reinforcing system of destructive mass consumption, which is a product of powerful social forces and modern institutions.21

Even for environmental activists working in fenceline communities, where people live in the shadow of polluting industries, few people would advocate the destruction of the industry itself. For some workers, as we discussed in previous chapters, it is because the petrochemical industry remains an important, if increasingly precarious, source of employment and identity. Even for those who are deeply critical of the industry’s capacity for self-transformation, it seems inconceivable to propose plant closures as a practical possibility. The following exchange that I had with a long-time environmental health scientist working with people living in Cancer Alley was revealing of these practical local constraints:


AM Given your criticisms of the petrochemical industry in Louisiana, do you think that a solution would be to get the industry to move?

SCIENTIST You are not going to have that, because the infrastructure is there. The solution is to get people out of harm’s way, reduce the exposure. That improves their quality of life. They feel that they were there first, and they should be able to stay there, and the industry should operate properly and at no risk to them. That is not going to happen, so we need to get them out of harm’s way.

AM Okay, so it’s sort of a realistic approach.

SCIENTIST Yes. The infrastructure is there. I mean, they need the ship access up the river. They have the resources. We have the salt that they need to make chlorine for the petrochemicals. We have the natural gas. We have the oil. We have the water, and so that is why they are there. Then they built all the pipeline infrastructure, so they are not going anywhere.22



Infrastructural lock-in is not unique to Louisiana. In the case of the petrochemical industry in Nanjing, Qiyan Wu and colleagues draw on Unruh’s analysis of carbon lock-in alongside a critique of economic growth (that is, the “pro-growth model”) to examine “why an industry that causes unaffordable pollution and hazards can continue to resist the pressure of public and local authorities and grow to be the second largest petrochemical industry cluster in China over the past two decades.”23 In addition to infrastructural and technological lock-in, the authors argue that powerful networks of political elites in the local political economy create a “petrochemical-led pro-growth politics lock-in.”24

Is there any escape from petrochemical lock-in? Large parts of the petrochemical planet are, and will continue to be, enmeshed in petrochemicals, or what Liboiron calls “plastics as Land.” Liboiron and Lepawsky discuss the myth of purity in societal quests to eliminate waste and other discards, as contrasted with the ethical practice of cleanup and care. Following the influential work of Mary Douglas on dirt as “matter out of place,” they argue that the myth of purity can reinforce social inequalities: “Purity is about eradicating, striking down, destroying, assimilating, and abolishing differences that might threaten the core of the social order.… For example, understanding all single-use plastics as one type of thing—they should all be banned!—erases single-use medical waste that we probably don’t want to replace with reusables.”25 This is an important reminder of the importance of considering the complexities and ethical implications of any course of action, including the politics of resistance and refusal. Instead of the purity of cleanup or the “solutionism that treats waste and pollution as technical problems,” Liboiron and Lepawsky advocate an ethics of intervention into systems, “a relational approach to determine which factors are the most important to focus on; the answer isn’t always or even often the final objects of trash or pollution.”26 Let us consider, then, some possible critical interventions that could lead to moving toward an alternative planetary petrochemical politics.



Critical Interventions

First, a caveat: I do not know what the best course of planetary collective action might be, nor do I have a concrete proposal for how to resolve the tensions between different movements. What is needed, an attentive reader might conclude, is a planetary counter-hegemonic project that combines environmental justice with visions of degrowth, forging connections between different kinds of politics and transcending national boundaries. But in truth, I do not see such a project happening, at least not in the ways that might be anticipated, and not in the short to medium term. I am not even sure that it would be possible. An ethics of intervention requires a relational approach, which attends to diverse contexts and does not assume that solutions can scale up. However, I do think that reaching agreement on some common goals is within the realms of possibility.

While there are deeply divided views about the petrochemical industry, there are some basic points of agreement: the petrochemical industry is difficult to decarbonize, difficult to detoxify, and difficult to disembed from the consumption-driven global capitalist system. The industry itself is willing to admit these “difficulties,” which effectively serve as obstacles to change because they are inherent to the “essential” industry. However, these difficulties start to look different when they are no longer counterbalanced by the narrative of what is deemed to be essential. Increasingly, many researchers, policymakers, activists, and communities are realizing that the petrochemical industry, whatever its claim to the contrary, is fundamentally toxic and unsustainable. In the context of ecological crisis, the industry’s difficulties offer important starting points for critical intervention: achieving a global mandate to decarbonize, detoxify, and disembed from (that is, reduce material dependence on) the industry.

The real difficulty is that the industry holds the keys to its own technological transformation, not only discursively but materially. The industry benefits from its infrastructural and market lock-in, its monopoly over complex technological systems, and its enormous political and economic influence. And despite the problem with market-led technological fixes, there is no getting around the fact that, barring unforeseen circumstances, technologies will play an important role in deep industrial transformations. Recognizing this challenge, Damian White proposes the idea of “designing” just transitions out of “the sense that it may well be more productive now to acknowledge that all conceivable programs for just transition are going to be socio-technical in nature, multiscalar and, by definition, concerned with designing low-carbon futures.”27 For White, this is a compromise position, in the context of climate breakdown, which will occur in “circumstances not of our choosing.”

However, the grip of the petrochemical industry on technological solutions is only as tight as its hold over political, economic, and discursive power. Investigative journalists, researchers, and NGOs have done important work criticizing the flaws in the forecasts of the International Energy Agency, outlining the loopholes in oil and gas companies’ net-zero pledges, researching the problems with voluntary corporate sustainability standards, and exposing the false solutions (from chemical recycling to carbon capture and storage, and green hydrogen, to name just a few). There is much work to be done in this rapidly moving field, particularly considering the growth of ESG (environmental, social, and governance) risk assessments and investments, the voluntary use of science-based targets to back up corporate sustainability claims, and the constant stream of new industry scenarios, roadmaps, and forecasts.

The global momentum behind climate action could be a significant dominant policy lever for transforming the petrochemical industry if governments, investors, and policymakers wake up to the fact that petrochemicals are not an exception in the transition away from fossil fuels. Another major policy lever could be the development of legally binding international measures to prevent toxic petrochemical pollution and production. In March 2022, as noted in previous chapters, the UN Environment Assembly in Nairobi agreed on a landmark mandate for a new global treaty to address problems across the full lifecycle of plastics. Negotiating this complex agreement will involve intense political struggle for years to come, with vested business interests determined to keep the regulations focused on waste rather than production. Similarly, Europe’s roadmap to ban more than 12,000 household and industrial chemicals, unveiled in April 2022, represents a major step toward binding regulations that protect the environment and health, rather than corporate profits. Of course, there has been pushback, which can be expected to continue. This underlines the importance of keeping up the pressure to develop stricter, legally binding regulations.

Will there be a defining moment when ecological and political tipping points converge? The planetary boundary for chemical and plastic pollution, after all, has already been crossed. There is no global mandate for scaling back the industry, not yet—but multiple forms of resistance are gathering pace. In Facing the Planetary, William Connolly envisages a “politics of swarming” emerging organically in response to the ecological crisis, which resembles a swarm of birds, “composed of multiple constituencies, regions, levels, and modes of action, each carrying some potential to augment and intensify the others with which it becomes associated.”28 Perhaps this is how an alternative planetary petrochemical politics might come together, through synchronicity, which occurs naturally in complex systems, such as when fireflies light up with others at the same time.29

Perhaps the convergence of tipping points has already begun, but we have not realized it yet. Instead of happening in one synchronic moment or series of moments, it might happen slowly and unevenly, over decades, centuries, or even millennia, with many setbacks along the way. It is possible to imagine an end to the reign of racial capitalism, toxic colonialism, and technological solutionism, what might later become known as the “Darkest Ages.” Much as I try though, I do not think it will be possible to avoid ecological catastrophe and untold suffering, which is already unfolding and growing exponentially. It is more of a question of fighting battles on multiple fronts to end the destructive system and to protect livelihoods, communities, and ecosystems through difficult processes of transformation—while recognizing that there is no “purity” option in a toxic, interdependent world.

The tension between urgency and justice in responding to ecological crisis is a sobering reminder of the extent of the damages. To quote Kyle Powys Whyte again: “The relational tipping point got crossed long ago thanks to systems of colonialism, capitalism, and industrialization.”30 If there is to be a planetary transformation, ushering in a new era of social and ecological relations, then it may take many generations to do the necessary work of learning and unlearning, repairing, and reconnecting, and the many other efforts required for healing to take place.

Changing the dominant narratives—of petrochemical lock-in, technological solutionism, and endless growth—is a crucial step toward healing collective planetary histories and futures. But so too is staying open to new possibilities and perspectives. Sometimes, a perspective that you never fully appreciated begins to make sense. At a certain point in my journey researching toxic pollution and environmental justice, I came to degrowth: challenging the perpetual pursuit of extractive GDP growth, reducing consumption, living well with less, and fostering new modes of living, working, and being. Degrowth has its detractors, but it seems to be the only perspective that simultaneously addresses the crises of out of control greenhouse gas emissions, overconsumption, pollution, and waste. Perhaps degrowth is too much of a purity position, though, as a final objective without a specified pathway. That is why I argued, in chapter 5, that it should be combined with multiscalar environmental justice movements and debates about planetary just transitions.31 Recently, I have come around to pluriverse politics and related ideas around designs for transitions, which Arturo Escobar suggests are compatible with degrowth. While most of the focus of pluriverse politics, like degrowth, is on nurturing anti-capitalist alternatives, Escobar addresses the challenge of transformation within industrial capitalist heartlands as follows:


For those of us who live in the delocalized and intensely liberal worlds of middle-class urban modernity, the historical imperative is clearly that of recommunalizing and reterritoralizing. New territories of existence and novel forms of being communal need to be imagined, many of them unprecedented, appropriate to the age of unsettlement. For those of us without an ancestral mandate to help our worlds persevere, the question becomes, how do we create and recommunalize our worlds?32



As a common goal, “recommunalizing and reterritoralizing our worlds” makes a lot of sense. Multiscalar struggles over petrochemical injustice attest to some convergence around this theme.

However, there can be no linear or singular journey toward just and sustainable industrial transformations. There are multiple points of articulation in the struggle, as this book suggests, including militant as well as reflexive and conciliatory modes of action.

Some days, I loop back to where I started, confronted by the edifice of the petrochemical planet, unable to imagine the possibility of systemic change. Other days, I discover something new that I had not seen before. It is important to keep trying with the tools that you have.

The petrochemical planet is on a path of profound transformation across multiple scales, industries, and places, but its trajectory remains uncertain. There is no way to move backward in time, to unravel the histories of oil, petrochemical, and plastics entanglement. Nor is there a way to predict the future. For its part, the industry never ceases to try, with its constant quest for control of the planet. Yet it is faltering, and more and more people are waking up to the planetary petrochemical crisis. There is the risk that toxic injustice will persist, however, unless we address the roots of systemic inequality. To do so requires multiscalar forms of resistance to the destructive forces of colonialism, capitalism, and fossil fuel expansion, but also regenerating petrochemical communities and ecologies for the sake of past, present, and future generations.
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		Figure I.1. Cumulative global plastics production, 1950 to 2015. Plastics production refers to the production of polymer resin and fibers. Source: Geyer, Jambeck, and Law, “Production, Use, and Fate of All Plastics.”
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