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The hierarchy of substances is forthwith abolished, a single one will replace them all.


—FRENCH PHILOSOPHER ROLAND BARTHES, “PLASTIC,” 1957
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Oh great, we’ve upset the plastics industry? This whole building is bankrolled by plastics.


—VICE PRESIDENT SELINA MEYER, AT THE US CAPITOL, IN VEEP












Prologue
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The headline felt astounding, unbelievable. My shock and confusion only grew as I read the article beneath, and by the time I’d finished, anger was bubbling up too. What had stopped me so short was the news that big fossil fuel companies were pouring billions of dollars into plans to make more plastic than ever in the years to come—even as so many people, worried about plastic’s proliferation into every corner of modern life, were trying to use less. I was one of those concerned individuals—toting around a reusable water bottle, bringing my bags to the grocery store, and chiding myself a little every time I forgot them. It was painful to square all that with the reality I now understood: Some of the world’s richest and most powerful corporations were pushing with all their might in the opposite direction. On the trajectory those companies are charting, I’ve since learned, plastic production—which has doubled in the past twenty years—will double again, or even triple, over the next few decades.


I could see that growth in my own life, where, despite my desire to reduce plastic’s presence, there seemed always to be more of it—a flood of take-out containers, toothpaste tubes, and yogurt tubs; of packaging that encased every purchase arriving at my door and disposable utensils I would never use. I’d get a familiar twinge of guilt when I tossed it all away, then push the feeling aside, telling myself my family’s contribution hardly made a difference to a global plastic heap already towering so high. There was nothing wrong with ordering from my favorite Indian place, or buying a new charger to replace the broken one, I’d think. And anyway, it wasn’t my fault those ordinary decisions led so inevitably to the moment in which their baked-in wastefulness became visible.


That uncomfortable tangle of emotions is as good a window as any onto the unease that comes of being enmeshed in a way of life we know is endangering our collective future. Plastic’s ubiquity distresses so many of us, I believe, because it’s an inescapable, physical reminder of a frightening global mess—one we feel complicit in yet powerless to change. Which is why the revelation that the industry behind that mess planned to just go on adding to it—and, more than that, to increase the amount of plastic it churns out—lodged in my mind, eating at me.


In retrospect, it was the vast chasm between that galloping, unconstrained growth and my puny personal effort to consume less that started me on the reporting that would become this book. My worries about plastic, I realized, had been so focused on my own use of it, and on where it was ending up, that I’d barely considered where it was coming from. I’d seen the awful photos of turtles tangled in bags and beaches carpeted with litter. But while I was certainly of the opinion that retailers were using too much packaging, I hadn’t stopped to wonder who was making all this plastic—and why.


I was aware, in the broadest way, that the material has its origins in oil and gas, but although I’m an environmental journalist, I didn’t know much more than that. It felt, if I’m honest, like it came from nowhere, simply appearing when I needed it, and often when I didn’t. It’s a feature of today’s global economy that we don’t have to think much about where the objects in our lives originate—the complex supply chains and hidden labor that bring us the things we want. That’s even truer for plastic, a material so divorced from nature that the intuition able to tell me a wooden table was once a tree fails when I look at my toothbrush or a disposable fork.


That opacity suits its producers just fine. Plastic is a petrochemical, and those making it either are subsidiaries of giant fossil fuel companies—ExxonMobil Chemical, Shell Chemicals, and the like—or are deeply intertwined with them. While their product is omnipresent in our lives, they’re happy to stay hidden in plain sight, minting money outside most people’s awareness.


And while I didn’t think I’d been harboring any illusions about Big Oil’s civic-mindedness, what I’ve learned has been more shocking and unsettling than I’d imagined. Gradually, as the pieces fell into place, I could see it made sense. The plastic-drenched world we live in today didn’t just happen. It was built by an industry that has slowly, steadily—and stealthily—drawn us into its web. These companies saw from the start that pushing ever more plastic into our lives would bring fat profits. So they came up with an endless series of new uses for it, inventing the lucrative idea of disposability, then pumping out a stream of throwaway packaging, cheap toys, and much more. They persuaded us to blame ourselves, and one another, for the resulting waste, to keep us from directing our gaze at their ever-climbing production. All the while, with tactics a city councilman who watched them in action decades ago said were worthy of Broadway—and with relentless, behind-the-scenes deployment of political muscle and campaign cash—they fought to stop anything that threatened their ability to sell more plastic, from bans on single-use items to a strong global plastic pollution treaty.


That project has been underway for decades. Today, there’s a new, more sinister twist. Even oil and gas companies can see that if the world ever gets serious about combating climate change, our previously insatiable appetite for their fuels will diminish. Making more plastic has become their plan for hedging against that possibility—a way to keep profits flowing even if electric vehicles and renewable energy begin, at long last, to dent oil and gas demand. While they’re doing everything in their power to put the brakes on a global shift toward clean energy—and despite the fires and the floods and the heat and the droughts, it sometimes looks like they’re winning—they are also smart enough to plan for it. An industry whose greed has brought us to the brink of planetary catastrophe now sees plastic as the answer to the threat climate action poses to its bottom line.


Indeed, with petrochemicals poised to become the largest single driver of oil-demand growth, making ever more plastic is now a central pillar in Big Oil’s dream of continuing to drill for as long as it possibly can—a way to indefinitely perpetuate an epically destructive business model. And plastic’s role in incentivizing continued fossil fuel extraction is just one piece of its climate harms. While I’d long thought of these two ecological catastrophes as distinct, the reality is that plastic worsens warming at every stage of its life, from its hugely polluting production to the incinerators that burn much of our waste. “If plastic were a country,” one analysis said, “it would be the world’s fifth-largest greenhouse gas emitter.” That means facing down plastic’s proliferation is a necessary part of the fight for a livable climate.


It’s clear to me now how much coverage of plastic and its attendant harms, and therefore the public conversation about it, is blinkered by the same myopia I’d suffered from. It makes sense. We focus on what we can see: either the symptoms of this problem—the plastic filling oceans and piling up in landfills—or our own actions, and those of the people around us. The decades of corporate and political decisions that have determined what choices are available to us are less obvious to the naked eye. As anyone who’s tried to use less plastic knows, it’s hard to avoid. Often, there’s no alternative, something we need or want comes wrapped in it, or avoiding it would be expensive or require a great deal more effort.


To be sure, there is value in the small steps that can shrink plastic’s footprint in our own lives. My own family, for example, recently began getting milk delivered in glass bottles by a company that collects and reuses them. Such actions can shift markets, seed larger changes, and help show what a different world might look like. But in concentrating on them too exclusively, we can miss an important reality: It is the actions of almost incomprehensibly wealthy corporations with tremendous political power, not our everyday choices as individuals, that are driving our spiraling global crises.


So I decided to train my gaze on that big picture rather than my own little piece of it. Indeed, I’d soon see that plastic is where the “individual action” frame collapses under the sheer weight of corporate cash. We may be entangled in this ugly mess, but I’ve learned we are not its main actors. In the pages that follow, I’ll introduce you to some who are, as we explore the past, present, and future of an industry whose guiding force has always been its voracious hunger for more—more growth, more markets, more profit. More plastic.


We can see the change all around us, advancing every year: bars of soap replaced with pumps of liquid, coffee filters giving way to plastic pods, disposable cups and plates used even while eating in at restaurants. We never asked for all that—for fruit and vegetables to be swathed in plastic, or unwanted utensils stuffed in the take-out bag, headed straight for the trash. It happens without our say-so.


Plastics’ spread into every corner of our lives is also taking an invisible toll on our health. The chemicals that leach from them have been linked to heart disease, cancer, fertility problems, and even neurodevelopmental issues such as autism and attention deficit hyperactivity disorder. Tiny microplastic particles now suffuse the air we breathe, the food we eat, and the water we drink, and have been detected in human brains, hearts, bone marrow, placentas, and breast milk.


I sometimes refer to the “plastic industry” in the singular, but it is in fact a set of interconnected, interdependent industries. Fossil fuel companies providing ingredients. Petrochemical firms turning those oil-and gas-derived substances into raw plastic. Manufacturers shaping it into everything from hair clips and car parts to bags, pouches, and bottles. The huge conglomerates that buy and use such packaging: retailers like Amazon and Starbucks, food and drink makers such as Coca-Cola and Nestlé, and consumer products giants Procter & Gamble (whose dozens of brands include Gillette, Pantene, and Pampers) and Unilever (maker of Hellmann’s, Dove, and many more). Their interests overlap at times and diverge at others. But, with hundreds of billions of dollars at stake, they’ve all worked to make—and keep—plastic central to our lives.


Indeed, its presence is even more wide ranging than I’d once imagined—and given this material’s innumerable varieties, the plural more accurately captures reality even in its very name. Plastics, for instance, line the insides of take-out coffee cups and other paper and cardboard containers. They comprise the bulk of most wet wipes, diapers, and sanitary pads. Tires’ synthetic rubber is a plastic, as is artificial grass. It’s in our clothing and shoes, and tiny, invisible beads of it make lipstick, eyeliner, and mascara smooth and spreadable. Mattresses and furniture stuffing, curtains and carpets—all are often made, in large part, from one kind of plastic or another. Needless to say, it adds up to an enormous mountain of money—more than $760 billion annually, by one estimate, and climbing by 4 percent a year.


Of course, this is not a simple story of an evil material. Plastic has many valuable, even essential, uses. I wouldn’t want to live in a world without the medical equipment it makes possible. Our food supply chains are predicated upon its ubiquity and affordability, and it’s hard to imagine a modern supermarket without it. Industry representatives like to note that plastic makes cars lighter, and therefore more fuel-efficient, and that it’s a key part of solar panels and wind turbines. They’re not wrong. But plastic’s defenders talk up such uses to distract us from the huge wastefulness they’ve created—to confuse us into thinking that if we want sterile gloves and syringes, we must also accept a tide of useless junk.


As I began to reframe this story through a lens of corporate and political—rather than personal—responsibility, I kept returning to one question. How could they do this? With plastic already infusing our lives and blanketing the natural world, why would fossil fuel and petrochemical companies keep pushing to sell us even more? My angry disbelief alternated, and intermingled, with an understanding that these industries have always put profit above all else. Still, I wanted to understand how companies had landed on this strategy, how long they’d been pressing it, whether they were likely to succeed, and—crucially—what might stop them. I wondered, too, where to find the line distinguishing plastic’s valuable uses from its unnecessary ones—and how we could keep what matters while avoiding the harm from so much wasteful excess.


The search for answers would take me from Arizona’s cactus-dotted mountains and Houston’s muggy bayous to the narrow cobblestoned streets of Antwerp and the glitz and bling of Dubai. And from virtual rabbit holes lined with decades-old conference transcripts to those made from oil analysts’ predictions and companies’ own—sometimes euphemistic, but always telling—words. I’ll show you what I found on that journey, as we take a close-up look at the petrochemical companies turning molecules buried deep underground into plastic—and dollars.


We’ll see how this vast, rapacious industry was born from a drive to monetize what was worthless, and how it grew along with modern consumerism. While much of this history is set in the United States, it’s shaped lives and economies far beyond America too. Companies quickly exported approaches they honed in the US, from eliminating reusable packaging and the systems that supported it to weaponizing lies about recycling—persuading us it was a panacea for all the problems plastic might pose when they knew it would never work.


On the sunbaked Texas coast, I’ll introduce you to a former shrimp-boat captain who waged a groundbreaking legal battle against the huge conglomerate spilling plastic pellets into the bay she loved and to the buttoned-down Taiwanese tycoon who built the company. We’ll see how fracking has unleashed a huge boom in US plastic production, and how plastic, in turn, is fueling more fracking—despite industry and its supporters having sold this harmful form of drilling to the public as a way to provide energy. And as we follow the global tentacles of an industry whose web stretches from Saudi Arabia to China and far beyond, we’ll meet a lanky British billionaire whose penchant for taking big risks is matched by a knack for making them pay off.


One thing I’ve often heard when telling people about this book is that it sounds depressing. I get that. Sometimes I feel it too. The scale of the money and power aimed at drowning us in plastic can seem overwhelming. Mostly, though, I find this industry’s untrammeled greed and utter disregard for the consequences infuriating instead. And in an odd way, I think looking it in the face is empowering. In this era of misinformation, viral conspiracy theories, and a loss of trust in shared realities, it can feel naive to hold on to a faith in the power of facts to bring change. But I’ve built my professional life, and much of my personal worldview too, on the belief that they matter.


Environmental writers are frequently asked—by our readers and editors, our friends and families—to offer some hope. I’ve always had mixed feelings about that. It’s not really my job. Journalism is about telling the truth, as best we can, not making people feel better. On the other hand, it’s neither fair nor helpful to leave readers in despair. In the end, I reconcile these conflicting ideas with the notion that hope starts with clear-eyed understanding. After all, you have to diagnose a disease before you can treat it. If we want to check plastic’s out-of-control proliferation, we must first understand what—and who—is causing it. When we do, we’ll realize we can stop blaming ourselves, and be freed to move away from the small-bore solutions that feel so futile and toward shifts that match the scale of the problem.


With apologies for the spoiler, one thing I’ve learned in reporting Plastic Inc. is that it’s not just corporate responsibility but corporate scandal that offers the most useful lens for this story. And the stakes are even higher than with the more familiar depredations of industries like tobacco and opioids. Indeed, it is Big Oil’s own defining scandal—first pushing to discredit climate science, now paying lip service to sustainability while trying to delay action—that offers the best template for understanding plastic producers’ plans and the threat they pose not just to the health of individuals but to the well-being of humanity as a whole on a livable planet.


Plastic is woven into our economy and our lives, and scaling back its presence won’t be easy. It’s possible, though, and there are examples of progress all around. Even with everything I know, I’ll keep carrying my canvas bags, my reusable water bottle and coffee cup. But real change, I believe, must start with a hard look at those whose insatiable hunger for more has long been the biggest obstacle. While plastic itself is easy to see, the industry bringing it into the world is invisible to most of us. This book aims to shine a light on it.









CHAPTER 1


Plastic Dreams


[image: ]




1951—Businessman Earl Tupper hires a marketer to plan in-home sales parties for his Tupperware containers.


Three million metric tons of plastic produced.





“Waxy solid found in reaction tube.” Those were the words Reginald Gibson scrawled, in spiky, almost illegible script, when he arrived at his lab in the northern English county of Cheshire one morning in March 1933. Along with fellow researcher Eric Fawcett, he’d been experimenting with a chemical called ethylene, which is derived from oil and gas. They’d been combining it with other substances under high pressures, but when they tried to repeat the reaction, it only occasionally produced that waxy solid. More often they got a loud bang and a puff of smoke. Fawcett and Gibson believed they were onto something significant, but their bosses at Imperial Chemical Industries worried another explosion might do real damage. So they stopped the project.


A couple of years later, the company had developed better equipment, and a research director named Michael Perrin began running the experiment again, with two colleagues. On the very first try, they got a pile of white powder that soon hardened into the same stuff Fawcett and Gibson had produced. “It was a fluke,” a lab assistant later recalled. But it gave them the hope they needed to press on. Eventually, the team figured out what Fawcett and Gibson hadn’t understood: Oxygen had sometimes leaked into their equipment, and it provided the chemical key to creating the waxy substance.


With that insight, the scientists could synthesize the new material at will, and they made enough of it to confirm what Fawcett had suspected. The waxy solid was polyethylene—an almost never-before-seen material composed of extraordinarily long chains of fused-together ethylene molecules. The British called it polythene, but by any name, it had some intriguing properties. When heated, it could be molded into shapes. Mixed with a chemical called xylene, it dissolved into a gel that could be spread thin to dry into a flexible film. And it did not conduct electricity. By 1937, Imperial Chemical Industries had secured a patent and was talking it up to potential customers. The following year, it began taking orders for batches to insulate underwater telecommunications lines. On September 1, 1939, the company fired up a new reactor consisting of two fifty-liter vessels that could together produce one hundred tons of polyethylene a year. It was the same day Germany invaded Poland, the blitzkrieg that began World War II. The timing, if painful, was propitious.


Today, polyethylene is the world’s most common plastic. But before it became food wrap, shopping bags, bottles, and coating for paper coffee cups, it gave the Allies a critical advantage. In the early months of war, British scientists were developing a sophisticated new form of radar, but without high-quality insulation, the signals running through its wires would escape before they could be read. The right material would enable radar sets to be made small and light enough to be loaded onto planes without sacrificing their effectiveness. Polyethylene fit the bill perfectly, making an “almost insoluble” problem “comfortably manageable,” one of radar’s pioneers later said. As Londoners endured the Blitz, Royal Air Force pilots in 1941 began using their new gear to locate and shoot down Nazi bombers. By mid-1943, with even better radar—thanks to polyethylene-coated cables—Allied planes could spot German submarines. In the month before the new technology was introduced, the Allies lost fourteen ships to Nazi U-boats, whose attacks had imperiled critical supply lines from the United States to Britain. For nearly five months after, they lost none. “Enemy aircraft have been equipped with a new location apparatus” enabling them to detect subs even at night, a German admiral reported to Hitler. “The tide had turned,” one historian wrote, and Germany never regained its naval supremacy. Lacking polyethylene, the Nazis had to use bulkier insulation that made their radar both less effective and less portable. It was an early hint of the ways this extraordinary new material—lightweight, versatile, and (eventually) inexpensive—would change the world.


Polyethylene was not the first plastic. In the mid-1800s, consumer demand for ivory—used in piano keys, chess pieces, knife handles, and more—was driving rampant slaughter of elephants. Tusks good enough to make billiard balls were particularly expensive, so in the 1860s a New York company that had helped popularize the game in the United States offered $10,000 to anyone who could come up with an alternative material. John Wesley Hyatt, then running a print shop upstate in Albany, started compressing scraps of cloth, paper, and wood into spheres he covered with shellac. Eventually, he added collodion—a gel printers used to protect skin from hot lead type—as a coating over spheres of wood and pressed cotton. The only trouble was the minor explosion when two banged together. “Every time the balls collided, every man in the room pulled a gun,” reported a saloonkeeper testing them out.


Hyatt kept tinkering and eventually tried camphor, distilled from the sap of laurel trees, as a solvent. Combining it with a cotton paste treated with acid, and applying heat and high pressure, he created a malleable, moldable material and in 1879 patented it with the name celluloid. Soon it was being used to make not just billiard balls but dentures, combs, and, most famously, film for still and moving pictures. If such items sometimes tended to explode or catch fire—or, in the case of dentures, to taste of camphor—they nonetheless offered huge advantages over those made from naturally occurring materials like wood, rubber, ivory, tortoiseshell, silk (from cocoons spun by silkworms), and shellac (secreted by the Southeast Asian lac beetle). They were cheaper, available in potentially endless quantities, easy to mold into nearly any shape desired, and could be produced in an array of colors and textures. One of the main selling points feels sharply ironic now: By breaking the link between manufactured goods and the natural world, celluloid and other early plastics meant it would “no longer be necessary to ransack the earth” to make the things humans wanted, as Hyatt’s new company declared.


More new plastics—the word comes from the Greek plassein, meaning “to mold or shape”—soon followed. In 1907, Belgian immigrant Leo Baekeland synthesized another important one, Bakelite, in New York, from the chemicals formaldehyde and phenol, the latter a waste product from coal. Chemically, these new materials were known as polymers. The word means “of many parts,” and refers to the long chemical chains that make them up. That length gives them their flexibility and strength. Polymers can occur naturally, like cellulose in plants’ cell walls—the stuff Hyatt’s celluloid took from cotton. Purely synthetic ones—such as Bakelite and its successors—are typically longer and more complex. Exactly what’s in the chain and how its molecules are bound together determines the plastic’s type and characteristics.


Crude oil and gas—containing chains of carbon and hydrogen that could, with high pressures and temperatures, be pried apart and recombined into even longer configurations—provided a rich set of raw materials. By the 1920s, and into the ’30s, scientists across Europe and North America—Imperial Chemical’s Eric Fawcett and Reginald Gibson among them—were experimenting with chemicals derived from the processing of fossil fuels. Materials that would go on to become ubiquitous began to make their first appearances—polystyrene; polyvinyl chloride, or PVC; polymethyl methacrylate, marketed as Plexiglas (Perspex in Britain). Not everyone grasped their significance. Shortly after Fawcett and Gibson’s lab accident, their company created a Plastics Division. “By the way, what are plastics?” its first director asked upon accepting the job. “God knows,” one of his new bosses answered. “But you might show some enthusiasm.” Soon the new materials’ potential became impossible to miss, as they swiftly entered daily life in items like telephones, radios, furniture, and car parts. In 1938, DuPont patented the synthetic fiber nylon. Researchers had come up with two potential recipes for a silk substitute. Against the wishes of the project’s lead scientist, the company opted for the one based on benzene, a chemical that—in addition to being a potent carcinogen—was readily available as a by-product of coal processing (today it more often comes from oil and gas). Like polyethylene, nylon would prove essential in the war, used for gear including parachutes and rope.


The creators of the earliest plastics had often sought to fill a specific need—as John Wesley Hyatt hoped to do in the billiards company’s contest. But many in the new cohort of chemical makers came at their work from the opposite direction, seeing what materials they could create and figuring they’d find useful applications later. “The inventor is now in advance of the wants of his time,” one of the founders of Fawcett and Gibson’s lab had said, in a speech summing up its ethos. “He may even create new wants.”


That approach foreshadowed one of plastic’s most distinctive properties: its power to reverse the normal relationship between supply and demand. For decades now, the material’s very existence—and its low price—have propelled the relentless invention of new uses for it. The inversion of supply and demand goes even deeper than that, driving plastic’s production and its astonishing ubiquity. It’s a dynamic that stems directly from the material’s relationship to fossil fuels. An anecdote that’s probably apocryphal nonetheless illustrates the forces that have shaped plastic’s creation and subsequent growth. According to legend, when John D. Rockefeller—whose Standard Oil eventually split into companies that became ExxonMobil, Chevron, and BP—noticed flames lapping up from one of his refineries’ smokestacks, he asked what was burning. It was ethylene, created as a by-product of the refining process. “I don’t believe in wasting anything,” he supposedly snapped. “Figure out something to do with it.” The story neatly sums up petrochemical makers’ ethos: Find a way to wring money from every molecule coming out of the ground.


That was how Fawcett and Gibson ended up experimenting with ethylene—and it was no coincidence that Fawcett had worked for a time at the American Petroleum Institute, an alliance of the biggest US oil and gas companies. Polyethylene fulfilled Rockefeller’s (apocryphal) dream more spectacularly—and more profitably—than perhaps even he could have imagined. The petrochemical companies that grew through the middle of the twentieth century, turning fossil fuel–derived ingredients into not just plastics but also fertilizers and the raw materials for detergents, cosmetics, lotions, paints, and more, were often subsidiaries or offshoots of the very firms producing the oil and gas. Eventually, the biggest makers of plastic and other petrochemicals would include ExxonMobil Chemical, Shell Chemicals, China’s Sinopec, and the Saudi Basic Industries Corporation, or SABIC, largely owned by the oil behemoth Saudi Aramco. Even those that were independent entities—big names like DuPont, Dow, Union Carbide, and Germany’s BASF—were deeply intertwined with the fossil fuel industry, bound together in mutually lucrative interdependence. Often, they built their huge chemical plants beside refineries for easy access to the stuff left over after fuels such as gasoline, diesel, and kerosene were siphoned off. Those raw materials’ origins as unwanted by-products are the reason for plastic’s low cost. Instead of waste that needed to be disposed of, gases like ethylene became an opportunity for more profit. And the expense of constructing petrochemical plants meant they’d need to pump out vast quantities of product to be worthwhile. Like plastic itself, the upending of supply and demand that drives its proliferation was born out of oil and gas.
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AFTER WORLD WAR II, IT WAS CLEAR THERE WOULD BE ENDLESS PEACETIME applications for the materials that had been so useful militarily. Researchers got to work tweaking existing plastics to create new formulations, each with distinctive characteristics—varying degrees of hard and soft, rigid and flexible, opaque and transparent. Polyethylene alone got an alphabet soup of iterations, eventually including—but not limited to—HDPE (high-density polyethylene), MDPE (medium-density), LDPE (low-density), VLDPE (very low-density), LLDPE (linear low-density), and cross-linked (PEX). The tongue-twisting names of the multitude of new plastics being synthesized—polypropylene, polystyrene, polyurethane, acrylonitrile, among innumerable others—belie their ubiquity, and familiarity, in our everyday lives. While the word polymer refers to the “many parts” of such materials’ molecular structure, it also neatly captures the reality that plastic is not one thing, but many—thousands of distinct substances subsumed into one word.


As this bevy of plastics became available, marketing teams brainstormed ways to get them into people’s hands. Plastic producers saw early on that reaching those designing and making products would be just as important as influencing shoppers—“selling the manufacturer,” as an editor of the trade magazine Modern Plastics put it, on the idea that plastic was not only a superior material but one that could make goods more appealing and get shoppers reaching for their wallets.


Of course, the public had to be wooed too. Days before the atomic bombings of Hiroshima and Nagasaki, J. W. McCoy, a vice president at chemical giant DuPont, a leading plastic maker, said in a meeting about the coming transition to a postwar economy that a backlog of unmet demand would keep manufacturers busy for a time. But “a satisfied people is a stagnant people,” he warned, so it would be necessary “to see to it that Americans are never satisfied.” Harper’s Magazine editor Frederick Allen had put his finger on the problem years earlier, after a brief economic downturn at the start of the 1920s got manufacturers worried about what might happen if people didn’t want all the things they’d begun churning out. Unless consumers “could be persuaded to buy and buy lavishly,” Allen wrote, “the whole stream of six-cylinder cars, [radios], cigarettes, rouge compacts, and electric ice-boxes would be dammed up at its outlets.” The imperative was clear: If companies selling such goods were to succeed, workers for whom they had until recently been out of reach had to be educated in “skills of consumption,” as one corporate adviser wrote. “The future of business,” an advertising journal opined, “lay in its ability to manufacture consumers as well as products.”


With plastic throwing productivity into higher gear, the task was becoming even more urgent. Suddenly, a manufacturer could “make a list of the properties which he would like to find embodied in a new material” and “custom-build that material as he never could before in all history,” Harper’s explained. And factories’ own evolving technologies boosted output further. “In the thirty seconds it took you to read this far, a modern injection molding machine turned out sixteen combs from a single mold,” a piece by chemical maker Monsanto proclaimed. Just learning to buy more was no longer enough. To absorb all the goods rolling off production lines, Americans would have to “make consumption our way of life,” one marketing consultant explained, to “seek our spiritual satisfactions, our ego satisfactions, in consumption.”


Advertising—or “want creation,” as the economist John Kenneth Galbraith called it—would be key to making that happen. A billion-dollar business in 1920, it was worth $10 billion by 1956, its reach and power growing with the advent of television. Edward Bernays, a Vienna-born immigrant now commonly described as the father of public relations, had set out the tenets that would guide the field’s practitioners. “To assure itself the continuous demand which alone will make its costly plant profitable,” a business “cannot afford to wait until the public asks for its product; it must maintain constant touch, through advertising,” he explained in his classic 1928 book Propaganda. Bernays was a nephew of Sigmund Freud, and to achieve “intelligent manipulation of the organized habits and opinions of the masses,” he weaponized his uncle’s insights. An individual might want something “not for its intrinsic worth or usefulness,” he observed, but “because he has unconsciously come to see in it a symbol of something else, the desire for which he is ashamed to admit to himself.” With an understanding of such buried motivations, Bernays advised, “the successful propagandist” can “swing emotional currents so as to make for purchaser demand.” For Lucky Strike, he framed cigarettes as “torches of freedom” that empowered women. Fear was also effective. To sell Dixie cups, Bernays formed a Committee for the Study and Promotion of the Sanitary Dispensing of Food and Drink to suggest reusable cups were unhygienic.


As plastic makers sought to cement their product’s place in postwar life, they also helped engineer coverage touting the amazing changes it would bring. When House Beautiful began working on a special issue about the miraculous new material in 1947, the chief publicist at the Society of the Plastics Industry, the companies’ main trade association, served as consultant. Not only did he help answer writers’ and editors’ questions; he also suggested story ideas and rewrote copy. It paid off. “Plastics … a Way to a Better More Carefree Life,” the cover proclaimed. Inside, the magazine told readers that “plastics are here to free you from drudgery” and held the potential to “improve your life a thousandfold.”


After the long years of depression and war, consumers were all in. They snapped up the new products, and new plastic versions of old ones, crowding the shelves of supermarkets and department stores—toothbrushes, toilet seats, ashtrays, furniture, luggage, appliances, and much more. The shift that had begun in the 1930s was complete. Plastic—the foundational material of modern consumerism—was at the heart of a new age of plenty, bringing once-unimaginable convenience to everyday life. A vision the chemical conglomerate Monsanto had summed up in a 1947 headline in its company magazine was becoming reality: “Doubling—Tripling—Expanding: That’s Plastics.” It was an apt description of not just the industry’s dreams for plastic but its hopes for Americans’ appetite for new goods more broadly—and for the profits the convergence of those two forces would bring.
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AS IT WOULD AGAIN AND AGAIN IN THE YEARS TO COME, PLASTIC’S AVAILABILITY and affordability created the incentive for enterprising businesspeople to devise uses for it. In the early 1950s, with eight different companies building polyethylene plants, that material’s price dropped below twenty-five cents a kilogram, unleashing a flood of new goods, whose popularity then juiced production further. The baby boom generation’s passage through childhood offered particularly fruitful opportunity. During the war, General Electric had assigned an engineering team to respond to a government plea for synthetic rubber. The stretchy stuff they came up with wasn’t militarily useful, and languished in GE’s lab until one of its designers pulled a wad out at a 1949 party. A toy store owner and an ad writer asked if they could list it in their catalog, but even they were surprised by its popularity. It was the adman, Paul Hodgson, who bought a ton from GE, for $147, and packed it into egg-shaped containers (themselves also plastic). Silly Putty became the fastest-selling toy in US history.


A similar dynamic was on display when Phillips Petroleum found itself stuck with an excess of off-spec plastic a few years later. The company was developing a new high-density form of polyethylene, but early batches were brittle and cracked easily. In 1957, when the Hula-Hoop became a culture-defining craze, Wham-O, its Californian creator, found its original plastic supplier couldn’t keep up with demand. The toy maker bought Phillips’s unwanted stockpiles, then ordered even more. When hula-hooping’s popularity faded, Wham-O moved on to Frisbees. If insulating radar had been an indication of plastic’s beneficial, even life-saving, possibilities, the Hula-Hoop was an early hint of the ways this material would be put to far less essential use too.


The fad’s quick ebb illustrated another emerging dynamic. Even as the explosion of new goods elevated buying things to a central place in American life, it seeded the idea that many of those objects were of so little value “as to encourage their displacement, their disposal, their quick and total consumption,” historian Jeffrey Meikle wrote in 1995’s American Plastic. Plastic was the perfect match for that ethos, he observed. Its low price—“because it was derived from an endless supply of petroleum”—was key. “It was, finally, so lightweight and in some forms so insubstantial as to be discarded without a second thought.”


Like the coming and going of fads, changing fashions was another way to gin up sales. Foster Grant, a plastic-molding firm that had begun making sunglasses, found frequent style updates could prompt customers to buy multiple pairs. Designing goods to wear out quickly so they would, as one car-part manufacturer explained, “get to the junk pile faster” worked too.


Other products were more explicitly intended to be thrown away as soon as they were used. In 1961, Procter & Gamble introduced Pampers, the first disposable diapers, freeing parents—mainly mothers—from a burdensome chore, but creating a plastic mountain that would eventually clog landfills with hundreds of billions of diapers. Throwaway cups, plates, and utensils appeared on store shelves, along with pens and cigarette lighters that—unlike older, refillable versions—had to be tossed once empty, and toys that broke so quickly they were practically disposable too. The trade magazine Modern Plastics set out what that meant for industry: “The factor of disposability,” it explained, was “an important key to continuing [sales] volume.” Even if consumers had to be nudged toward this new relationship with objects, it wouldn’t be hard. In the late 1950s, the journal noted, Americans sometimes saved single-use items, but “it is only a matter of time until the public accepts the plastics cups” as being “completely discardable.”
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CARROLL MUFFETT CALLS HIMSELF “A RESEARCH GEEK AND A RESEARCH junkie.” An environmental lawyer with a round, boyish face and the hint of a Kentucky lilt in his voice, he has spent years digging through archives and unearthing old documents in an effort to understand the inner workings of the fossil fuel industry. The question driving him when he began, around 2008, was simple: How early had oil companies realized their product would cause dangerous disruption to the climate? Ordering decades-old reports, books, and magazines off Amazon and eBay or from academic libraries, he uncovered evidence that helped shape public understanding of the scandal that came to be called “Exxon Knew.” The truth Muffett helped uncover—along with journalists from Inside Climate News and the Los Angeles Times—was that scientists working for the biggest oil and gas companies, including but not limited to ExxonMobil, clearly anticipated, at least as early as the 1960s, that the unchecked burning of fossil fuels would dangerously warm the atmosphere, causing heat, drought, storms, and floods that could imperil humanity’s future. And not only did they keep that understanding to themselves; they aggressively pushed to discredit anyone speaking publicly about it. By the 2010s, thanks in part to Naomi Oreskes and Erik M. Conway’s landmark book, Merchants of Doubt, it was clear, too, that in their relentless campaign to prevent, or at least delay, climate action, oil companies were using the same tactics the tobacco industry had deployed to continue selling cigarettes in the face of mounting evidence of their dangers—funding scientists to produce industry-friendly “evidence” and attacking independent researchers who reached unwelcome conclusions. Above all, both industries weaponized the notion of uncertainty, aggressively peddling the idea that a question of near-universal scientific consensus remained unsettled, open to never-ending debate. The strategy, as Merchants of Doubt quoted one tobacco executive declaring, boiled down to this: “Doubt is our product.”


Around 2015, Muffett, who heads the Washington-based Center for International Environmental Law, found himself wondering about the relationship between the two industries whose tactics were so often likened. As a result of dozens of states’ lawsuits against tobacco interests, fourteen million industry documents had been deposited in an archive held by the University of California, San Francisco, much of it available online. To begin teasing out connections, Muffett decided to look for instances of tobacco representatives sitting on oil company boards, and vice versa. “I’m not making this up,” he tells me on a Zoom call. “Within the first fifteen minutes of searching,” he found numerous examples, including the chair of British American Tobacco, one of the world’s biggest cigarette companies, who sat on Exxon’s board in the 1970s. “I was like, ‘Well, so that’s done. What else can we find here?’” He started delving into what such ties between the industries might have meant. His group didn’t have funding for this particular line of research, so he did most of his trawling at night and on weekends and holidays. The archive was a treasure trove, but “it really requires brute-force searching,” he explains, sometimes “through unorganized folders with no names, for hours on end.”


Before long, he saw that a desire to cast doubt on solid science wasn’t the only thing the tobacco and oil industries had in common. They shared overlapping commercial interests too—for decades, gas stations had been among the most important retail outlets for cigarette sales, and cigarettes were the stations’ biggest-selling item after gasoline. “The deeper I looked, the deeper the connections became,” he recalls. Then he stumbled on something even more unexpected: documents showing oil companies such as Shell and Esso (part of today’s ExxonMobil) had helped tobacco firms including R. J. Reynolds and Philip Morris analyze the makeup of cigarette smoke in the 1950s and ’60s. Oil firms were well positioned for such work because it required the same technology and expertise they used to study the air pollution their fuels caused. Sometimes they even did the cigarette testing themselves, with tobacco industry funds. The discovery “was an ‘Oh wow!’ moment,” Muffett recalls. It felt like “an extraordinary thing to know, that these two denial efforts were linked at this really seminal moment.”


It led him to another question: What had come of the testing? The answer was right there in black and white, and it’s where plastic comes into the story. No one seemed to consider warning smokers about what they were puffing. Instead, oil companies wondered if their petrochemical arms could start producing cigarette filters. Tobacco firms had been experimenting for years with a variety of filter materials, including cellulose acetate, a plastic made—like John Wesley Hyatt’s celluloid—from the cellulose in plants’ cell walls (in this case, typically wood pulp). Carroll Muffett found contracts and other documents showing oil companies’ cigarette smoke analysis had quickly morphed into work designing filters from polypropylene, a fossil fuel–derived plastic. A 1967 memo by a Philip Morris employee details his conversation with a consultant who “informed me that Shell has several cigaret [sic] filters and wondered concerning our possible interest.” A year later, a researcher at tobacco firm Liggett & Myers met representatives from Esso and Enjay Chemical, both arms of Exxon, who asked whether his company would be interested in polypropylene filters. “They had with them some samples” and mentioned “that they had approached two other tobacco companies,” he wrote. Muffett and his colleagues began searching for patents and found both Shell and Esso had gotten them for polypropylene filters. At first, Muffett tells me, “I was absolutely staggered” by the whole thing. But he knew a lot about fossil fuel companies by that point, and once he got past his initial shock, their response made perfect sense. “What they saw was another market opportunity for their plastics,” he says. “And they seized it.”


In the end, it didn’t really work out. Polypropylene filters sold for a while, and efforts to market them continued into the 1990s, as did at least one joint venture between Exxon and R. J. Reynolds. But their problems, as handwritten notes from one Exxon meeting recorded, included a taste smokers found unfamiliar. Today, most filters are cellulose acetate, one of the few plastics not derived from fossil fuels. An estimated 4.5 trillion butts are improperly disposed of every year, making cigarette filters the world’s most common form of plastic pollution. They leach toxic chemicals that can be deadly to sea creatures, and each one can degrade into thousands of microplastic fragments.


And unfortunately, filters don’t actually make smoking less hazardous—indeed, they can even make it worse, by adding synthetic fibers and particles to the toxic brew, and prompting smokers to change the way they inhale. One expert calls them the “deadliest fraud in the history of human civilization.” But they were an effective marketing tool. A confidential 1966 Philip Morris memo on what the company called “health cigarettes”—jaw-dropping in its bald-faced manipulation—said “the illusion of filtration is as important as the fact of filtration,” and referred to one filter type as “an effective advertising gimmick.” To Muffett, the cigarette filter is “emblematic of a product that serves no purpose. It is counterproductive throughout its entire life. It only does harm.” At the same time, it’s just one example—particularly pernicious, to be sure—of oil companies’ relentless focus on ginning up demand for plastics. Seeing how eager Exxon and Shell were to create new markets for polypropylene, Muffett says, “really emphasized for us that plastics are, at the end of the day, fossil fuels in another form.”


Another thing he took from his research was that while it’s become common to think of Big Oil’s climate denial as drawing on a Big Tobacco playbook, the borrowing more likely happened the other way around. As cigarette companies in the 1950s began seeking to defuse worry caused by evidence of smoking’s dangers, the industry’s powerful public relations firm, Hill & Knowlton, deployed on their behalf tactics it had honed helping the oil industry, which back then was pressing to undermine the science on air pollution’s dangers, including the terrible toll of lead in gasoline. Muffett found multiple instances of tobacco companies hiring scientists and organizations who’d done such work for fossil fuels. Over and over again, his environmental law group said, the archives revealed how tobacco companies and their trade group, the Tobacco Institute, “turned to the oil industry for advice, for models, and, ultimately, for people to carry out their campaign of denial and deception,” publicists and researchers who “worked first for oil, then for tobacco.” The denial playbook, Muffett’s team concluded, “originated not with tobacco—as long assumed—but with the oil industry.” While efforts to question the link between smoking and cancer have run out of road, fossil fuel firms’ push to stop serious climate action is still very much alive. The industry’s continued focus on plastic is at once a symptom of and a strategically central plank in that denial.


[image: ]


TODAY, PLASTIC IS EVERYWHERE, A DEFINING, INESCAPABLE PART OF modern life. Among its many applications, it’s become a key construction material, used in pipes, cables, insulation, windows, and doors. It’s in cars and planes, composing all or part of their seats, tires, paneling, fenders—even the structure of aircraft fuselages. Clothing is another huge plastic user: Synthetic fibers such as polyester and nylon account for nearly 70 percent of textiles, sometimes mimicking materials like cotton, wool, or linen, and sometimes more obviously artificial. Most sneakers are made almost entirely from plastic—insoles of ethylene vinyl acetate, uppers in nylon mesh, polyurethane cushioning, synthetic rubber soles, polyester laces. Electronic goods—laptops, phones, TVs—are composed largely of highly engineered, specialized plastic. It plays a key role in modern medicine—gloves, syringes, tubing, IV bags, not to mention artificial joints, limbs, and heart valves. The list, of course, goes on and on—appliances, eyeglasses, synthetic grass, the frames and fillings and fibers of our furniture. Many uses feel essential, but others are beyond absurd: On a beach vacation a few summers ago, I was flabbergasted to find a clear plastic drip catcher on the bottom of my ice cream cone, marring what is otherwise a perfect bit of edible packaging.


Indeed, half of all plastic is for single-use items, tossed away almost as soon as they are acquired. The numbers surrounding our consumption of plastic are hard to fathom. And with production on an unceasing upward spiral, they’re outdated as soon as one writes them down: Globally, a million plastic bottles are purchased every minute. Five trillion plastic bags are used each year. The average American goes through more than fifty kilograms of single-use plastic a year (only Australians match that level of wastefulness). The dollar figures involved are mind-boggling too. Globally, the market for take-out food containers, more than half of which are plastic, has surpassed $110 billion and is growing by 3.5 percent a year.


As a consequence of its pervasiveness in our daily lives, plastic is also omnipresent in the natural world. Astonishing examples are a regular feature of media reports. Microplastics—the tiny fragments into which most plastic eventually degrades—have made their way to the deepest oceanic trenches and the highest mountaintops. They are carried in clouds and riddle soil; entering our bodies with nearly every breath, bite, and sip; tainting our blood and penetrating our organs. One oft-quoted analysis predicted there would be more plastic than fish in the world’s oceans by 2050. Another estimated the average human ingests a credit card’s weight of plastic every week.


Roland Geyer has spent years trying to quantify plastic’s ubiquity, and even he struggles to grasp the scale. I meet Geyer at the University of California, Santa Barbara, whose palm-tree-dotted campus juts into the Pacific Ocean beneath the towering Santa Ynez Mountains. His office opens onto an outdoor walkway overlooking a courtyard, and I can see the beach through a window on the opposite wall. A guitar is propped beside his desk, and an espresso machine sits nearby. Geyer has a close-cropped salt-and-pepper beard and wears tan buck-style shoes with bright blue laces and a lightweight hoodie with the sleeves pushed up. As a boy in Germany, he tells me, he’d watch garbage trucks collect rubbish on his street. “It seemed to me like I was the only one that wondered where it went and what happened to it,” he says, and he only recently realized he’s ended up building his career around those questions. He specializes in industrial ecology, a field devoted to mapping the flow of materials through the economy—tracing where our stuff comes from and where it goes. Early on, he studied steel and aluminum, but eventually noticed no one seemed to be doing “material flow analyses,” as his approach is known, for plastic.


Soon, he connected with environmental engineer Jenna Jambeck, of the University of Georgia, and oceanographer Kara Lavender Law, of the Sea Education Association, and they began trying to determine how much plastic waste was entering oceans each year. As they pieced together that estimate, Geyer began wondering if it would be possible to answer some even bigger questions. How much plastic was there in the world altogether? What was it used for? And where was it ending up? Finding answers was “like putting a puzzle together,” he tells me. The team gathered data from a variety of sources, using industry figures on production and environment agencies’ estimates on waste, and then, where data was patchy, building models to extrapolate from what they knew. When the journal they’d submitted to returned their paper with peer reviewers’ notes, one comment resonated for Geyer. It was a suggestion they expand their analysis to include plastic fibers—polyester and similar synthetics used in fabrics for clothing, carpets, and other textiles. “I thought, like, ‘Oh, man,’” Geyer recalls, sighing and putting his forehead to his desk. “I knew I had to add it,” but it meant months’ more work.


The inclusion of both fibers and additives—chemicals that are mixed with a plastic’s main ingredients to lend it specific properties—gave the group’s estimate extraordinary comprehensiveness. And Geyer had realized something along the way. Because production data went back to 1950, and pre-1950 production was so small as to be essentially zero, the team would be able to put a number on all the plastic humanity had created. “I have never been able to do that in my research” on other materials, he says. It felt “really noteworthy and special,” and to drive it home, he persuaded his colleagues to include the word ever in their paper’s title. “Production, Use and Fate of All Plastics Ever Made” was published in 2017. The headline figure was mind-blowing: Industry had pumped out 8.3 billion metric tons of plastic. Of that, 6.3 billion metric tons had become waste, of which 9 percent was recycled, 12 percent was incinerated, and 79 percent ended up in landfills or the environment. If anyone should be able to grasp the scale of those figures, it should be him and his colleagues, Geyer says, but the numbers’ vastness is such that “we’re also struggling.”


The data went deeper too. Forty-two percent of all non-fiber plastics went into packaging—much, if not most, of which was likely single-use. Nineteen percent was used in construction. Textiles accounted for more than 14 percent of total plastic production in 2015, the latest year covered by the study. The numbers provide a sharp view of petrochemical companies’ ever-increasing output. The polyethylene Eric Fawcett and Reginald Gibson accidentally synthesized back in 1933 had been enough to “fill a hollow tooth,” an Imperial Chemical Industries executive later said. In 1950, the industry made two million metric tons of plastic. Geyer pulls the 2023 figure from a spreadsheet for me: 513 million metric tons. Of course, the accumulated total keeps rising too. When he sees his paper’s 8.3 billion metric tons “ever made” figure repeated, “I want to email them and say, ‘No, it’s actually 10 [billion] now because it’s accelerating so relentlessly.’” Before I leave, Geyer clicks through a slide presentation to show me what the future might look like if production keeps climbing at current rates. By 2050, 1.1 billion metric tons of plastic would be made in a single year—and the cumulative total would be enough to cover the United States in a layer ankle-deep.
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TO ROLAND GEYER, THAT PROSPECT FEELS HORRIFYING, BUT TO INDUSTRY it’s simply a smart business plan. While concerned individuals worry about plastic’s pervasiveness in our lives and its impact on the natural world, fossil fuel and petrochemical companies are ramping up to make more of it—not less—in the years to come. Other experts’ projections corroborate the doubling Geyer noted would result from simply continuing along the current trajectory. One analysis even suggested plastic production could triple by 2050. This expansion, while stunning, represents not a departure from the past but a continuation of it. Today’s plans are driven by the same forces that propelled the industry in John D. Rockefeller’s day—unceasing hunger for profit, enabled by economic and political systems that allow such untrammeled greed to supersede all other considerations.


Now, though, there’s new, even more pressing motivation. Oil and gas companies can see climate change’s dangers will soon force the world—slowly and reluctantly, perhaps, but inexorably—to wean itself from their fuels, as we shift to electric vehicles and draw heat and power from the wind, sun, and other clean sources. Rather than putting their engineering and economic muscle into aiding that urgent transition, these corporations are betting big on plastic, hoping it will allow them to continue pumping oil and gas and keep profits flowing far into the future—regardless of the consequences beyond the pages of their earnings reports. “An escape hatch,” as Carroll Muffett put it, from “necessarily declining demand” for fossil fuels.


No furtive whistleblowers are needed to tell this tale of corporate skullduggery. It’s not a secret. On the contrary, it is the industry’s openly declared plan, set out in black and white in companies’ reports for investors, and their promises of ever-rising output. Often framed in dry corporate-speak, their strategy is nonetheless clear. Even ExxonMobil—the world’s largest producer of single-use plastics, and among the most powerful and determined opponents of a global shift away from fossil fuels—acknowledges electric vehicles’ widespread adoption will likely push cars’ need for oil significantly lower by 2050. In a detailed market analysis, the company said it expected chemical production to increase by 80 percent over the period, and predicted that, together with demand from shipping, trucking, and aviation, plastic and other petrochemicals would allow industry to pump even more oil in 2050 than it does today. “Chemicals and commercial transportation account for almost all of the [oil] demand growth,” the company projects. With no acknowledgment of the vast amounts of plastic put to wasteful use, ExxonMobil justifies its plans with platitudes about the material’s importance, touting its intention to sell ever more of it in developing nations whose current consumption is just a fraction of wealthy countries’. Demand will continue growing, the company says, “as more of the world’s people advance to the middle class and gain access to products essential for modern living.”


The International Energy Agency echoes that view, projecting that while use of oil for fuel will soon begin falling, “the steady pace of growth for petrochemicals will not relent.” It noted an “explosive increase” in production capacity in the early 2020s and predicted even more going forward. (It’s worth noting here that plastic and its ingredients account, by one estimate, for 80 percent of petrochemicals.)


That steep upward climb is not inevitable, though. There are obstacles on the path industry envisions, and they offer opportunities to those hoping to change the trajectory. Like oil, plastic making is a cyclical, boom-and-bust business, riding the roller coaster of economic peaks and troughs. A frenzy of plant building over the past decade has created a supply glut that’s prompting some companies to pull back temporarily from plans for more. Shell in 2021 envisioned transforming its oil refineries into “Chemicals and Energy Parks” as it leaned further into petrochemicals. The company, which expanded its plastic-making capacity by nearly 150 percent in the first half of the 2020s, touted a new polyethylene complex in western Pennsylvania and expansions of already-vast plants in Louisiana and Guangdong province, China, together increasing by millions of tons the volume of plastic it makes annually. As is common for the industry, Shell framed it all as a response to demand rather than its own choice. “We must give our customers the products and services they want and need,” the then-CEO said. By 2025, the company was hinting it might back away from chemicals, with a new boss worrying they were “not delivering adequate returns.”


But if one company sells its plants, another will buy them. And it’s clear the industry as a whole sees plastic production going only in one direction—up. With the International Energy Agency predicting petrochemicals will be the largest single driver of oil-demand growth this decade, plastic is no longer just a handy way to get profit from what would otherwise go to waste. It is fast becoming one of the main economic justifications for continued drilling.


Indeed, that helps explain why plastic’s relentless growth threatens to push us further along the path toward spiraling, out-of-control climate change. By giving companies another way to monetize oil and gas, it adds to their incentive to keep pumping more, much of which will still get burned, even if a portion is turned into plastic. It’s clearer with every passing—hotter—year that anything other than keeping those fuels in the ground adds to the grave danger we already face. What’s more, the process of turning oil and gas by-products into plastic delivers its own hefty wallop of carbon dioxide. Shell’s Pennsylvanian polyethylene plant, for example, is allowed to pump out planet-warming gases equivalent to those from 480,000 cars. And a great deal of plastic ends up incinerated, bringing an additional climate hit. There is also worrying evidence that plastic scattered in the environment may emit greenhouse gases as it degrades—a vast, potentially uncontrollable source of emissions—and even more consequentially, that it interferes with the oceans’ crucial role in slowing global warming by soaking up carbon dioxide.


On top of their climate dangers, of course, industry’s plans, if realized, will also mean a future stuffed with ever more plastic packaging, throwaway utensils, fast fashion, and other junk that’s tossed away almost as soon as it’s used. Experts warn of a lock-in effect, in which new plants, once built, will keep churning out plastic for decades. The up-front investment in construction is hefty, while operating costs are relatively low, so companies have a strong incentive to run plants at maximum capacity for as long as they can—making, and selling, as much plastic as possible.


For the industry that taught Big Tobacco to obfuscate, these plastic dreams are in many ways just another form of denial—the latest iteration of the thinking that’s guided them for decades. It’s not only that the big bet on plastic is rooted in efforts to downplay and discredit climate science. The plans are also key to Big Oil’s strategy for prolonging the life of its destructive business model. After all his years rooting through fossil fuels’ history, Carroll Muffett, for one, is unsurprised to see industry bringing the same strategies it’s long used to perpetuate oil and gas to bear on behalf of plastic. Because, as he reminds me, “it’s literally the same companies.”









CHAPTER 2


“An Excellent Salesman”
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1958—Lego patents its interlocking system for toy blocks.


Six million metric tons of plastic produced.





Adolphus Green never meant to run a biscuit company. He was a Chicago lawyer when, in 1890, a group of cracker and cookie makers came to him for help merging their companies. Green shepherded through the deals that turned forty bakeries in thirteen states into the American Biscuit and Manufacturing Company, then went back to his legal work. It was an era of corporate consolidation, with new behemoths born in sectors across the economy, and the same thing happened in baked goods. By 1898, having swallowed up many of its competitors and renamed itself National Biscuit Company, the firm Green had helped create controlled half the country’s cracker and cookie business.


When the board of directors put him in charge, he decided the company needed a marquee product, and he settled on a soda cracker. At the time, nearly all the country’s bakeries shipped their biscuits locally, in large barrels from which grocers and general store owners doled out portions to customers. The same system was used for goods like sugar, flour, and molasses. Green had a new idea. Individual packages would connect the manufacturer more directly to shoppers, and lengthen crackers’ shelf life, so they could be produced centrally and shipped long distances by rail. His law partner, Frank Peters, spent months playing with designs, eventually layering waxed paper and cardboard into a cleverly folded carton. The new brand, Uneeda Biscuit, debuted in 1899.


The packaging not only kept the biscuits crisp and clean—neither was a given in barrels—but it also enabled the company to link its product to a national advertising campaign, the country’s biggest to date. “With the forefinger of your right hand, point to the shelf and say to the grocer ‘I want these,’” one ad instructed. The campaign’s central figure, a boy in a yellow rain slicker and hat, became one of America’s most recognizable images. He earned his keep. Within a year of Uneeda’s debut, the National Biscuit Company—its name was later shortened to Nabisco—was selling ten million packages a month, twenty times the annual sales of all other packaged crackers combined.


It was a watershed moment, the beginning of the end of the “cracker barrel” era of bulk food sales by small local merchants, and the first glimmer of a system that would come to be dominated by national brands with huge reach, and eventually big supermarket chains too. “The new package changed the way people shop,” letting them “touch and examine the box” and “form a relationship with the package that extended from advertising to the shop to their home,” one packaging expert later wrote. Other companies quickly followed. Soon Quaker Oats was selling cereal in cartons, with its own big ad campaign, and by 1925 nearly seven hundred thousand tons of boxes were used to sell everything from candy and ice cream to butter and soap.


From the start, consumer packaging combined meaningful practical advantages—it kept food fresh and sanitary, enabling contents of uniform quality to be manufactured in large quantities and stored for extended periods—with big marketing benefits. Retailers could stack packaged goods in eye-catching piles, confident customers would recognize brands they’d encountered in magazine, radio, and, later, television ads. Clever logos and colorful designs would grab shoppers’ attention, and labels touted products’ wonders. Companies had learned that packaging could be highly effective at “motivating sales and repeat sales,” one packaging design executive later explained, making it “a major source of the planned growth of product lines and profitability.”
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IT WAS TRUE FOR DRINKS TOO. BUT UNLIKE THROWAWAY CARTONS, THE glass bottles in which soft drink and beer makers sold their products could be used again and again. Customers paid a deposit with every purchase, then reclaimed it when returning the bottles for cleaning and refill. Coca-Cola helped take that system national in the early decades of the twentieth century, relying on a network of local bottlers, franchises that mixed its syrups into beverages they distributed across designated territories. That decentralized system of reuse suited everyone. Head office was happy to offload the logistics of selling in remote, rural parts of the country. Bottlers liked returnables because glass was expensive, and they “simply could not afford to have their valuable investments thrown in the trash,” as business historian Bartow Elmore wrote in Citizen Coke: The Making of Coca-Cola Capitalism. Deposits of a couple pennies on top of a drink’s three-cent price reliably got most containers back. In the late 1940s, the soda bottle return rate was 96 percent; some were refilled fifty times.


By then, the beer industry had already embraced what were known at the time as “one-way containers.” Prohibition had decimated small brewers in the 1920s, and the big fish who survived into the ’30s were eyeing markets vacated by local businesses’ demise. Returnable bottles were an obstacle. Because a truck could collect only so many empties before turning around, reuse created “a natural limitation on the market area served by a bottling plant,” Peter Chokola, president of his family’s Wilkes-Barre, Pennsylvania, bottling firm, later explained to a Senate committee. So behemoths like Anheuser-Busch and Miller jumped on steel cans, which became available around 1935, despite an awkward design that required drinkers to use a special key to poke a hole in the top. “Consumers were largely satisfied with returnable bottles” and had not asked for the change, a big can maker wrote years later. But throwaway cans—and, more fundamentally, the idea of disposability—allowed corporate giants to ship huge volumes of beer across the country. Just as individual boxes had broken the link tying biscuit sales to local hubs, one-way containers paved the way for beverages to become a national—and soon, international—business dominated by a handful of companies.


It took a little longer for soda, whose acidity ate away at cans, and whose carbonation created pressure that burst them. By the 1950s, designs had improved, but big companies like Coke were wary of a change that would force their bottlers to buy pricey new equipment. Walter Mack wasn’t afraid of innovation. He’d built Pepsi-Cola from an also-ran into Coke’s top competitor, then left to run a small drink maker called C&C, where he started selling canned soda in 1953. The company pitched retailers with cartoon depictions of the hassles throwaways would free them from—shopworkers sorting empties and sweeping broken glass, insects flocking to spilled soda.


The cans made a splash. From across the Atlantic, Britain’s Daily Mirror proclaimed “a wholly new way of drinking that makes old-style bottled beverages as obsolete as yesterday’s horsecars.” At Coke’s Atlanta headquarters, executives now saw one-way containers could end their dependence on local bottlers, enabling them to consolidate distribution and gobble up the middlemen’s profits. The company began experimenting with cans in 1955, and their use quickly grew, with aluminum replacing steel after 1967; it continued using glass bottles too, but now they were meant to be discarded, not returned. For small bottlers, it was devastating. Disposables “provided the medium through which monopolization of the soft drink industry could be achieved,” Chokola, the Pennsylvania distributor, said in urging senators to ban them. Indeed, the 5,000 soda bottlers that had dotted the country in 1947 dwindled to 1,600 by 1970, with more closing every year. Consolidation was even more dramatic for breweries, whose numbers dropped by three-quarters in just sixteen years.


For Coke and the few big bottlers still standing, profits only grew. Freed from bottle collection and cleaning, they saved on labor. With shipments going just one way, trucking got cheaper too. Grocery stores also appreciated not having to deal with empties. “They’re a pain in the neck,” one shop owner said. Of course, the costs didn’t disappear. Coke—and the competitors that followed its lead—had simply pushed them onto someone else. Municipal sanitation departments, Chokola explained, were now saddled with the “recovery burden of sixty-five thousand truckloads” of cans and bottles a day. “The consumer is the one who pays the taxes to clean up the mess.” Indeed, from the companies’ perspective, that was the beauty of the new system.


Disposables cost the public more directly too. Coke was 30 to 40 percent more expensive in throwaway cans and bottles than in reusables, the head of its US business said in 1972: “The difference lies essentially in the different costs of packaging.” While a returnable bottle’s cost was spread over many purchases, a throwaway’s price “is absorbed in one use,” said the executive, J. Lucian Smith. In Richmond, Virginia, for example, a six-pack of canned Coke cost eighty-three cents; the same six-pack in returnable bottles was fifty-nine cents. Not only did reusables “offer the best value to the consumer,” Smith said, but they also “provide the most ecologically sound method of distributing soft drinks” and “significantly alleviate” communities’ waste problems. Consumers noticed the price difference and seemed to prefer returnables, he acknowledged—although his company’s ads were claiming the public had demanded disposables. In the end, it wasn’t up to consumers. As Chokola put it, the beverage companies “have removed” the cheaper option “from the realm of consumer choice.” Returnable bottles were vanishing.


All the while, in a lab at the DuPont chemical corporation, Nathaniel Wyeth—brother to the painter Andrew—was tinkering with plastics that might be strong enough to hold soft drinks, whose carbonation meant they required particularly strong bottles. Pepsi was first to embrace the material he finally settled on, called polyethylene terephthalate, or PET. The number two soda maker brought PET bottles to market in 1976, while Coke put its muscle into a different plastic, acrylonitrile, made by Monsanto. Coke dubbed its bottle the “Easy-Goer,” to tout its light weight. But troubling questions surrounded it from the start, and while Coke and Monsanto insisted their bottles were safe, the Food and Drug Administration banned them in 1977, saying they could leach a chemical that caused cancer in rats. Coke switched to PET, whose low cost and all-but-endless availability would serve as rocket fuel for disposability. But the path to the beverage giant’s current annual global sales of a nearly unfathomable 137 billion plastic bottles had been laid long before. And while the throwaway ethos had been invented and honed in the United States, it would soon be exported around the world.
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