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    For good or ill, I am an ignorant man, almost a poet, and I can only spread a feast of what everybody knows. Fortunately exact science and the books of the learned are not necessary to establish my essential doctrine . . . for it rests on public experience. It needs, to prove it, only the stars, the seasons, the swarm of animals, the spectacle of birth and death, of cities and wars. My philosophy is justified . . . by the facts before every man's eyes; and no great wit is requisite to discover it, only (what is rarer than wit) candour and courage.




    —George Santayana,


    Scepticism and Animal Faith, 1923*
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    As I hurtled across North America last week on my way home to California from Christmas in New England, I peered out the window onto a magical scene. The nearly full moon cast a bright, silvery glow on the blanket of clouds far below. Above, the sky was a deep, cold midnight blue, and it seemed more three-dimensional than usual—the stars wrapped around us. The view was beautifully surreal. Flying through the atmosphere at five hundred miles per hour, thirty-five thousand feet above ground is a bit unreal, after all, for a mammal with all his senses. I looked back at the jet engine and saw that it, too, was illuminated by the glistening moonlight, which cast a shadow on its devouring mouth, making it look slightly menacing.




    Thinking back on the scene, I wondered about all of the ingredients going into it. The light had been emitted by the sun about eight minutes earlier. The moon reflected it back toward Earth, but not all of it—just the tones of its own rocky, dusty surface. Being so high up eliminated much of the optical filtering of Earth's atmosphere, rendering the brilliance of the moon and stars all the more vivid.




    The sun supplied more than the light—it also provided the energy keeping us aloft. Millions of years ago, it powered the growth of trees and various plants that, along with dinosaurs and other animals who ate them, eventually decayed and became covered with layers of sediment for geologic time, only to be drilled and pumped up as petroleum in human time so that we could burn it in engines, such as the ones on this jet. Even further into the past, billions of years ago, the nuclear fusion reactions in ancient stars formed the metals that we'd later smelt from rocky ores to build modern equipment such as this airplane. And for that matter, the same star-foundries forged all the basic chemical elements such as carbon and nitrogen making up everything inside the plane, including me. So when I looked out through my reflection in the window at the glowing clouds lighting us from below, the moonlit engine, and the stars hanging in space, I was seeing different versions of the same stuff, really. I like thinking about such connections.




    But this picture so far leaves out the immense contribution of people to the moment. It was awe-inspiring human ingenuity that harnessed the energy and materials minted by the ancient suns to produce the fantastically complex machine I was flying in and that learned how to dig up the oil and refine it to fuel such a device. Human inventiveness contrived the sophisticated navigation, radar, and telecommunications electronics to keep the airplane safe and headed in the right direction, as well as all the education and training that enable people to run and fix all this equipment. Untold complexities of science, engineering, and management allowed me to speed through the atmosphere and arrive at my destination in one piece.




    I think often of the incredible, almost dreamlike technologies that civilization has devised over the last century or so—a tiny fraction of the human drama on Earth—and the power, comfort, and protection they give me and many of my fellow citizens of this modern world. So in the airplane, I could sit in relative warmth and repose as I traveled thousands of miles in a few hours, with air so frigid outside, only a few inches away, it could kill me in minutes. Likewise, just that morning I had sat in my parents' snug home in the cold Northeast feeling fully sheltered against the harsh weather outside and well fed with food from the reliable American agricultural system. My father was there, courtesy of cancer therapies and a heart-valve replacement procedure (my uncle, too, who'd had a valve replaced twice), and my mother, sustained by pharmaceuticals that many elders take. Food, shelter, transportation, healthcare—modern life certainly makes a lot of people comfortable, nourished, and secure while giving us the ability to travel fast and far, speak in real time to people on other continents, and enjoy products from all over. I relish these gifts of our era.




    If you, like me, are thankful for these tremendous modern powers, shouldn't our gratitude lead us to want to know more about how they come about, beyond the simple sketch above? An enormous amount of energy and resources animate each of our modern industrial lives (though some more than others). A lot happens behind the scenes to make our lifestyles possible, shaping them into what we recognize as modern living. Decisions are made in massive bureaucracies, products are fabricated in factories large and small, food is grown on industrial-scale farms, and financial networks transfer privilege around the globe at the speed of light.




    But pulling back the veil is risky. We may discover unpleasant facts that could taint the veritable thrill of modern living. As the warning goes, if you like laws or sausages, don't try to find out how they're made. But what if, like the inhabitants of the dystopian world of the 1973 film Soylent Green, we're participating in a degenerate, cannibalizing system, one that destroys the very foundation on which our lives are built? Shouldn't we want to know?
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    This book makes the case that knowing is better. It empowers us to participate in creating a world in which our enjoyment and comfort don't come at the expense of other people and the environment. Since you're reading this, you're probably more or less aware that there are some major environmental and social costs arising from the systems that we depend on that make all the exciting jet engines, computers, cars, and television shows. The benefits are not equitably shared by any means, and the full price paid—by nature and less wealthy people—is strategically hidden away from us by technological and economic systems that obscure our view. Revealing the costs allows us to incorporate them into our decisions. But that's just a start. As I explain, we're going to have to rearrange things a bit so that we can actually bear witness to nature and to our impacts on it.




    To be truly thankful for all of the advantages that we modern people have to celebrate means connecting to their sources and admitting their full expenses. I offer this book as an initial effort in that direction with the hope that it will stimulate more thought in this area. I approach the subject from many angles—philosophy, psychology, geography, classics—each of which adds to an overall understanding of the origins and effects of our disconnections from nature and the consequences of our everyday actions. Feel free to jump directly to the chapters that most interest you or to read them in any order you wish. If you like psychology, for instance, you might skip to chapter 3. Think of the book as a sculpture that you can walk around, gazing at particularly compelling parts. Explore it in your own way, and I believe you'll gradually take in the whole.
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    Returning to the United States after being gone for two and a half years in the early 1990s, I wondered whether I would be like a fish out of water. Having lived in villages in Bali for the latter two of those years, studying culture, playing Balinese music, and socializing, I knew full well that my life was about to change dramatically, though I didn't realize how immediate and visceral the difference would be. A friend met me at the airport (half-expecting to see me wearing a sarong) and whisked me away on Highway 101. As we sped onto the highway, the pavement and landscape gliding by in a blur, I noticed that drivers didn't seem quite aware of each other. They were in their own worlds, disconnected from each other and the land. I had been in cars in Bali, but drivers there, as in much of the world, engage in a constant negotiation for right of way, and speeds are usually much slower, so people see and interact more with people on the roadside and in other vehicles.




    Over the following days and months, the texture of life in America stood out to me as it never had before. I noticed a kind of cool and detached easiness in how people moved through life, like pucks floating on an air hockey table. Urban anonymity lets you slip by with minimal interaction if you like. By contrast, walking down a village road in Bali or elsewhere in Indonesia involved answering a lot of questions: “Where are you from?” “Where are you going?” “Are you married yet?” Back in the States, economic transactions seemed smooth and super-efficient (even before Internet shopping); the stores were filled with a huge variety of goods, prices were scanned, and a credit card was swiped. In Bali, I might haggle with a market vendor over the price of some mangosteens. America felt like friction-free living. Even the air felt different—thinner and more ethereal, without the intense humidity and smells of frangipani, burning trash, and frying shrimp paste that locate you immediately in the sociocultural milieu of Bali. I felt like I was gliding over life rather than being enmeshed in it.




    Although life was smoother stateside, social interactions seemed more circumscribed. On the sidewalks, I noticed people with their guards up in ways I rarely saw in villages throughout rural Asia. There was a palpable sense of a protective psychological barrier surrounding them: darting glances, avoidance of eye contact, and a feeling of cordoned-off personal spaces. That sense was reinforced by the life-threatening, hard shells of fast-moving cars, where people spend so much of their time, and by nuclear-family architecture that keeps extended families and neighbors at a distance. In Bali friends and others could walk into my home at any time, and I into theirs. Although my American home provided a sanctuary that felt like a relief after the intense social immersion of village life in Bali, it was disappointing to have to start making appointments to see friends rather than just running into them all the time or dropping in. The division between work and leisure time further divided relationships. In Bali, as in many older cultures, people often socialize while they work.




    Perhaps most important, this sense of social fragmentation was underlined and reinforced by a disconnection from nature. The rich pulsations of wild, productive nature, on which our bodies and minds depend for clean water, oxygen, food, and spiritual nourishment, seemed a distant echo.




    As in many less industrialized places, life for most residents of Bali means living closer to soil, plants, and animals and being surrounded by less manufactured stuff. In one family compound where I lived for a year, chickens strolled freely and pigs snorted in sties behind our dwellings. Expansive rice fields and river gorges were a few minutes' walk away. The road in front was dirt (mud in the rainy season). People, mostly women, cooked over open fires in the kitchens, creating smoke and aromas that wafted through the air of the neighborhood. They made oil from whole coconuts by shredding the flesh, soaking it in water, wringing the fluid out through a cloth, and boiling the liquid to separate the oil. Nearly every day, the women also made offerings to the ever-present spirits from palm leaves, flower petals, and other materials from the bounty of Bali's nature. Living a bit more easily, men worked in the rice fields a couple of hours per day, made wooden statues for global craft markets (where Balinese handicrafts are well represented), tended their fighting cocks, and played music. Joining in some of these activities, particularly music making, I learned to make Balinese flutes from local bamboo and play them. For ceremonies in the home, we made structures from bamboo and woven palm fronds. I sometimes ate rice grown by friends and paku, a wild fern we gathered together. I helped others in the community as needed and in turn received help. With friends, I served the community by playing gamelan music for temple ceremonies. Far more than in America, living in these villages meant feeling engulfed in natural and social networks that sustain your life—an engulfment that can at times feel suffocating for visitors from more modern Western societies.




    See, I don't mean to idealize life in Bali. On the streets, I often rode into billowing black clouds of diesel smoke from trucks; with the rise of tourism and economic development, major traffic jams clog some village roads and city streets with minivans, SUVs, and buses. Countless travelers in Bali have mentioned the happy, shiny, smiling people of the island, only to have me point out significant problems such as the mistreatment of women and the burning of plastics mixed in with trash, which releases poisonous dioxins into the air. Despite its famously sophisticated, elaborate, and well-studied culture, Bali is hardly a non-modern society from the distant past. Today, many, perhaps most, Balinese youths post to Facebook® daily, for example. Moreover, the more fully industrialized places such as the United States to which I compare Bali have their advantages as well, and you could argue that they're worth all the downsides that come with them, including these social and natural disconnections. Inhabitants of the most modernized societies generally live long, comfortable lives. All the food we want is easily available in local markets. Internet shopping delivers goods to our front doors in days. Our homes keep us warm and dry year round. Our lives are filled with luxuries that just two centuries ago would have been unimaginable to kings and queens: flat-panel televisions, the Internet, smartphones, rapid intercontinental travel.




    Nevertheless, by being so amazingly different, the places around the world that I've explored have given me a renewed perspective on my own modern life. Indeed, on my return to more industrial life, I was a bit like a fish out of water, and that's a good thing because a fish can't see the water in which it swims. Years after returning, when I began formal study of the growing global environmental dilemmas that hang over modern life like a dark cloud, my shifted perspective on modern living proved helpful. It showed me that the very structure of the modern world, the way that its elements are divided up and separated—dissociated—drives our ecological crisis. This book tells how these dissociations influence us to be so destructive that we threaten the future of humanity against our own wishes and in spite of our efforts to slow the damage.




    A MODERN STORY




    The story I tell in this book lies at the heart of modern civilization. It's a story in which we—you, me, and the vast majority of people living in modern conditions—have become so disconnected from nature and the consequences of our own actions that we no longer really control how we affect the world beyond ourselves. Most of the outcomes of our actions are aggregated with many others and happen far away, affecting distant, unknown places and people. When we buy (and later dispose of) a computer, the toxic contaminations of the air, water, and workers' bodies happen elsewhere or are so dispersed as to be imperceptible. More broadly, as individuals we've become astonishingly cut off from the very ground and substrate of our existence. Few people are directly involved with nature in their work lives, for instance. These dissociations, as I call them, obscure our dependence on nature and other people. They carry with them the seeds of global environmental crisis and all the human and other suffering that goes with it.




    I use the term dissociation broadly to capture all sorts of modern disconnections, different from the specialized meaning in psychology that some readers may be familiar with. The dissociations running through modern life set it apart from the way humankind has always lived. We're dissociated from nature and from the consequences of our actions but also from the production processes of products we depend on, such as food, which are mostly carried out in distant, anonymous factories and farms by people we don't know. We create dissociations in landscapes by dividing them with fences and other barriers, such as the giant fences between the United States and Mexico. We create ecological dissociations in deeply connected ecosystems by killing off—removing—an entire species, for example. Many natural areas decline rapidly in diversity when a key species such as the wolf is lost, in a process known as “trophic downgrading.”1 Our connections to place and community are becoming increasingly tenuous because we move so much. Of course, we also create new connections all the time, to new people and places. But as I show in this book, all the new connections we make can't undo the harms created when we sever important ones.




    The dissociations that structure modern life are not accidental. They parallel a peculiarly Western way of perceiving and thinking about the world that is, as I explore in chapters 5 and 6, decisively fragmented. The West's intellectual patrimony teaches that humans are separate from nature and the mind is separate from the body. Westerners see themselves more as independent and autonomous self-defining beings and less as interconnected points in a web of life that includes nature, a view more typical in non-modern cultures. In the modern world we've come to think of nature as a collection of parts that can be taken apart and reassembled at will. So dissociation not only organizes our experiences; it infuses Western, modern thought. It may be fair to say that it's a key organizing principle of modern life. By showing the problems of dissociation, this book attests to the importance of connection.




    In the next chapter I begin with a broad look at this global environmental crisis. Surveying the major problems all at once, as a whole, is daunting and sobering. In subsequent chapters I illustrate the dissociations that pervade modern lives, show how they lead to destructive choices, and identify the long trends in the West's intellectual past that support them. I explain why knowledge of environmental and social problems is necessary but not sufficient. It's not enough to know how many square miles of rainforest we've lost or the percentage of coral reef that's been destroyed. Instead, we need more direct and visceral experience of those places and the damages we inflict. Ultimately, that means reorganizing our economy and society on many levels, but in the meantime there are many ways to better connect us with nature and the harms we cause.




    So take heart as you read about some of our devastations and our seemingly helpless situation, for the final chapter provides some direction for creating a more connected, healthier planet. As I describe there, the key is to reestablish contact with nature in our work and leisure lives and, over the long term, to re-organize our economic and technological systems to put us more directly in touch with the consequences of our actions. I call these our consequences, for even though they happen beyond our perceptual horizon, they're inexorably linked to our personal choices and actions.





    This is a modern story because it's enmeshed in the confluence of economic growth, resource limits, empirical science, expansionist politics, and maritime technology that centuries ago launched the European Age of Discovery, propelling modern science and the colonization of much of the planet. Europeans massively mobilized resources and people around the planet for their own ends. Already by the sixteenth century CE, just decades after Columbus landed in the Americas, Europeans were trading silver mined in South America by American Indian and African slaves for Chinese silk, which they brought back to Europe. The redeployment of labor and natural materials accelerated tremendously with nineteenth-century industrialization, when fossil fuels and the newly invented steam engine powered transportation and manufacturing, ushering in our era of intensive remote influence and control. Although some older economies exercised far-flung influence, including those of cities in ancient Mesopotamia, Greece, and Rome, which redistributed natural resources and products over great distances, often causing widespread deforestation and soil erosion, modern society stands apart in the degree to which its technologies and institutions have extended the reach of its inhabitants, as well as the extent and severity of its environmental degradations. Modern people wield unprecedented power over the material world.




    This is also our story—not exactly everyone's on the planet, but most of us who live fairly modern lives. You'll probably recognize it. It rings more true in the most industrialized societies. Yet it also describes the lives of people the world over to the extent that they participate in the global industrial economy. Tobacco farmers in Tanzania purchase cell phones made in a distant, anonymous place and use them to access data about the regional or world markets where they sell their crops.2 Their technologies, markets, and products connect them to distant people and places much as those of a Wall Street day trader. In our complex and diverse world there are, of course, many exceptions to the observations I make. Some people grow their own food, some work intimately with nature, and some are warm and engaging with strangers they meet on urban streets. But here I'm more interested in the rule than the exception.





    COMPREHENDING ENVIRONMENTAL DEGRADATION




    Nearly every day, I see around me a strange and perplexing contradiction of modern living: people concerned about the environment making environmentally harmful choices. Polls routinely show that the large majority of Americans care quite a lot about environmental quality, yet they often behave as if they don't. In semi-arid California, droughts are common and major rivers are diverted for consumption in homes and on farms; therefore the habitats of various aquatic species are increasingly in peril. Nevertheless, I once met a California woman who flushes each individual facial tissue down the toilet, one every few minutes or so, when she has a cold—and with the tissue, gallons of fresh, clean mountain-river water. Recently, I saw a common grocery store sight: a shopper requesting that his two one-gallon plastic milk containers each be double-bagged in plastic shopping bags—even though the jugs themselves have handles. The bags are restricted or banned in many countries and some US cities. One problem is that plastic winds up in the oceans, where it's eaten by animals such as albatrosses and turtles who mistake it for food; they die of poisoning, suffocation, or a clogged digestive tract.




    I've seen empty houses in the dead of winter in New England heated to tropical warmth while their owners are out; environmental scholars throwing printer paper into a trash can that sits beside a paper-recycling container; and huge car dealerships lit up like the midday sun at midnight. All around us are gas-guzzling vehicles and oversized American homes that require large amounts of energy to build and furnish (there's embodied energy in all building materials and every product) and to heat and cool. Meanwhile, the global climate is becoming unstable from greenhouse gases released by burning fossil fuels, and according to most climate experts, we're far behind where we should be to avoid various global disasters.




    These strange contradictions in a society that generally cares about the environment aren't limited to private life, either: corporations and governments, made up of people well aware of and often concerned about environmental problems, make environmentally dubious choices all the time. I frequently see all the high-power lights over the vast Port of Oakland, California, glowing in the middle of the day, requiring Pacific Gas & Electricity's generating plants to burn more fossil fuels, thereby increasing global warming. On a recent cold, rainy winter day, I saw a sprinkler system spraying copious amounts of water over a baseball field at a university—water from over-taxed reservoirs, water that would benefit the ecology of the Mokelumne River, from which it was taken. Why do people make choices harmful to the environment even when they truly care about it and when other choices are available?




    The problem runs even deeper than harmful individual choices freely made. Basically all of us moderners participate in destructive practices, intentionally or not. It's hard to live a modern life that fully aligns with your values if you care about nature and about the people—often the poor—who bear the brunt of environmental degradation. Many people attempt to lessen the damage by using public transit, buying less meat, flying less, line-drying clothing, turning the heat down in the winter—but these choices are no panacea. I often ride my bike for transportation and try to live modestly. But ultimately I can't avoid propagating harms around the globe because just leading a normal life in our society means, for instance, buying computers, which are made of various toxic materials; heating my home and thereby releasing global warming gases; and releasing even more such gases by flying on jets. Some people live “off grid” by disconnecting their homes from the electrical network. But just try to disconnect from all the material and energy production networks—for food, clothing, gasoline, building materials—that sustain our modern lives and that at the same time divorce us from Earth and our consequences.




    Many writers have worked to get to the bottom of environmental crisis, and some have made great strides. A well-worn explanation for environmental crisis is overpopulation, made famous in 1968 by Paul and Anne Ehrlich in their book The Population Bomb. Following on the population theories of eighteenth- to nineteenth-century British counter-revolutionary economist Thomas Malthus, the Ehrlichs warned that the world's burgeoning population would quickly outstrip food supplies and mass starvation would occur (Malthus cynically argued that the poor should not be helped because doing so only perpetuates the problem). Paul Ehrlich and others later developed the famous “IPAT” equation: environmental impact is the product of population, affluence, and technology. Because wealth and technological development are paramount modern values, things we don't want to give up, many people focus on the remaining parameter, population.





    But looking for a single cause of environmental destruction has proven fruitless. It's better to view population, wealth, and technology as a mutually reinforcing web of causes of environmental deterioration that includes various others. For instance, poverty, combined with lack of access to education, often leads to larger family sizes in economically disadvantaged areas such as parts of sub-Saharan Africa. Insecure land rights for developing-world farmers can lead to overexploitation of soils because under such conditions they have an incentive to grow intensively for short-term gain without replenishing the soils. And larger populations have a complex relationship with environmental degradation because sometimes they generate innovations that diminish environmental degradation. So it's simplistic to blame population size as the driver of environmental degradation.




    Various other writers blame laissez-faire capitalism for environmental crisis. They point to industrial corporations exploiting natural resources all over the planet and leaving denuded landscapes, overfished oceans, and contaminated soils in their wake. In The Bridge at the Edge of the World: Capitalism, the Environment, and Crossing from Crisis to Sustainability, the environmental lawyer James Gustave Speth blames capitalism's dependence on growth and argues that Americans must rein in their consumption practices.3 True enough. But the socialist regime in the former Soviet Union was infamous for massive environmental devastation resulting from nationalist fervor, not so much from ardent capitalist-style consumption. One sad result was that in 1990, standing beside Lake Karachay in western Russia, a radioactive waste disposal site, for one hour, you would receive a lethal dose of radiation. And communist China under Chairman Mao produced the failed “Great Leap Forward” that resulted in environmental ruin across that large country, including a loss of forest cover from which China is still recovering.4 Attempting to give the socialist state a massive kick-start, Mao's program urgently converted forests to farmland throughout the country and shifted farmers to regions where their farming practices weren't well adapted and were thus ineffective and often damaging to local ecology. Tens of millions of people died of famine. Mao and his engineers and administrators were sufficiently disconnected from the ensuing tragedies to keep driving them forward. Dissociations can detrimentally influence people's choices under both capitalism and communism, in both rich countries and poor ones.





    In his 2005 book Collapse, the scientist-geographer Jared Diamond describes how various societies throughout human history created their own demise through deforestation and soil erosion, which causes farming to fail, and the resulting starvation.5 He uses a rational decision-making model to explain why societies take the directions they do: disastrous decisions based on failures to anticipate, perceive, and account for problems have led societies to overgraze, hunt animals to extinction, and overwork soils through intensive farming. But Diamond's conclusions don't seem to apply to modern situations in which environmental problems are well known and solutions often readily available. The environmental sociologist Kari Marie Norgaard studied those exact conditions. She found that denial plays a role in Norwegians' lack of response to climate change, as she explains in her 2011 book, Living in Denial: Climate Change, Emotions, and Everyday Life.6 Social norms, emotions, and public discourse together create denial of the problem and thus inaction. Dissociations are relevant because they provide optimal conditions for denial: the more remote the problems, the easier it is to deny their reality.




    The approach in this book has more in common with that of the environmental philosopher David Abram's groundbreaking 1996 book The Spell of the Sensuous: Perception and Language in a More-Than-Human World.7 Abram explains the importance of phenomenal (of and related to perception and the senses) engagement with more-than-human nature. Only by being in sensuous, embodied contact with the rich, vibrant, complex realm of nature in landscapes and seascapes, with the air, soil, and water around us, can we begin to fully understand and experience nature's needs and thus be in a reciprocal and caring relationship with it. I expand on Abram's philosophy by tying in the history of ideas behind our separation from nature and the psychology of why our separations make us more likely to be destructive. In her landmark opus The Death of Nature: Women, Ecology, and the Scientific Revolution, the environmental historian Carolyn Merchant also provided an excellent foundation, which I build on, for understanding how new ideas in seventeenth-century Europe excised humans from nature and reconceived the natural world as a machine ready for manipulation by humanity.8




    In the face of all of our efforts to understand the destructiveness of modern life, why does environmental crisis march on?





    RECOGNIZING DISSOCIATIONS




    We can look to overpopulation, denial, and lack of foresight for some answers, but existing explanations don't quite get to the bottom of why corporations, governments, and you and I persist in making the environmentally destructive choices we do, even when we care about nature. For that, we must more closely consider the context in which we make everyday choices. We live with divisions in various types of relationships that matter: between us and the consequences of our actions; between us and the people and nature we affect with our actions; and between us and the processes that create the products we consume. These dissociated conditions inform, shape, and constrain our choices. So, for instance, we can buy a new car blithely unaware of all of the pollution released in its manufacture. The fragmented relationships among the important elements of life in the modern world set us in stark contrast to societies throughout virtually all of human history. Being able to recognize them is a crucial first step to understanding how they lead to problems.




    Although we depend on nature to sustain our lives—to put it another way, not to die—most people in modern societies know little about the natural environment. We see it and experience it remotely and in processed forms, such as food on the table or lumber. Few of us can name more than a handful of the local flora and fauna or the closest stream, for example, much less describe their subtle characteristics, including how they change over time, what they require for sustenance, or how they can be used. I've hiked with dozens of different companions over the past decades through the parks of the San Francisco East Bay Area, and all together we might be able to identify a few dozen local species there and probably know only a few uses for them. These days, few people besides professional naturalists really know local plants, animals, and geology; for most of us, they amount to objects of mere enjoyment.




    Less than two centuries ago, people of the Ohlone Tribes living where I now live had intimate knowledge of and well-developed uses for abalone, melic grass, larkspur, geese, elk, salmon, and hundreds of other species they lived among. Today, when we learn about wildlife or fish, it's often out of a desire to hunt or fish for recreation rather than any need (though some people, particularly poorer ones, do subsist partly from foraging, hunting, and fishing, even in urban areas and their peripheries). Because few of us are compelled to work with surrounding nature, our knowledge of it remains superficial. What little we learn today usually revolves around facts and names rather than deeper ecological insights and appreciation. We can point to a coast redwood tree, Sequoia sempervirens, but what about its relationships to the many species living on it (does it need any of them?) and the ecological conditions it needs to thrive (such as fog, which could diminish with climate change)? Perhaps we know a salmon when we see one, but do we know its ecology? In the end we entrust anonymous scientists, engineers, and others with the deep, vital knowledge necessary for our subsistence.




    Nature has become practically invisible in our daily experiences, replaced almost entirely by artifice, the things we manufacture from nature: cars, computers, houses, desks, televisions, pens, cell phones, and microwave ovens. Today in America, babies are born into a plastic environment: plastic car seats, plastic nipples, plastic mobiles dangling above their heads, plastic toys. Our adult minds are occupied with abstractions that have only distant connections with the natural world, such as income, spreadsheets, management problems, television programs, and new apps for our smartphone. Meanwhile, wild nature is segregated to parks and wilderness areas, and to a lesser degree to backyards and median strips. In some senses it's incarcerated, constrained to those assigned places, rather than inhabiting our regular lives and environs.9 The idea that people must be separate from nature is seen in our history, in the forced, often violent, removal of Native Americans from the landscape in the creation of the US national parks.10 In nineteenth-century America modern problems such as industrial pollution already gave people the idea that humans are incompatible with nature, even though Native Americans had been living for millennia where the parks arose. Now wilderness has become a museum display commemorating a past intimacy between people and nature.




    The ties that bind our personal labor with the food, clothing, housing, and other things on which we depend are elongated and ethereal, reduced to simplified representations—wages and prices—and mediated by vast systems of finance, politics, and transportation. For many of us, social networks of family and friends are dispersed geographically and depend on cars, airplanes, phones, and email. Our connections to places are often contingent on job availability and other external factors and are less anchored in personal history, ancestry, family, and community. Much of the American rural landscape has been transformed into a vast Brunelleschi piazza of rectilinear, discontinuous monoculture farmlands easily seen from passenger jets over the American central plains.11 Our urban landscapes are articulated by a rhythm of abstract names such as Tenth Street that signify no connection to local landscape or local history, punctuated with exceptions such as River Street and Market Street. Technological and economic systems propagate our consequences far and wide: you might buy plywood that comes from a faraway, irreplaceable tropical rainforest denuded partly for your benefit. Unmanned drones and video-game-like controls allow US Air Force personnel in Nevada to kill people seven thousand miles away in Afghanistan and Pakistan. Our lives are truly global. We've obtained godlike powers, but we still depend on nature and need our human senses to know nature's needs.




    The groceries we buy are mostly produced in distant places, by people we don't know, using processes that we know little about and have little or no control over. In the United States many people would be surprised to learn that the hamburger they're eating comes from dozens or hundreds of different animals. Many food ingredients are made in chemical factories you've never seen. Various crops are genetically engineered, but we don't really know whether and how their engineering could affect our health. We depend on anonymous experts and bureaucrats to know and decide these things for us. Our clothing labels indicate country of origin, but we don't know much about who made the particular clothing we wear, under what conditions, and using what processes. Again, people we don't even know exist handle such matters, and they may or may not make choices in line with our values. Some people have actually built and do all the maintenance on the homes that they live in, but they're rarities. Most of us perform only the simplest maintenance tasks on the important things in our lives such as cars and homes. How could any one person be skilled and knowledgeable in all the production processes that he or she depends on when those processes are as complex as they are and work is compartmentalized into such specialized occupations as civil engineer, accountant, doctor, or machinist? Our ignorance of things that we depend on reflects our profound disconnection from the production processes of our life essentials and from nature. This dissociation might give us certain freedoms and material wealth, but it also allows us to destroy the very basis of those things without fully realizing we're doing so.




    Of course, such disconnections are not entirely new. There have long been nomadic cultures wandering landscapes, sometimes having only fleeting connection to particular places (though they may travel to the same ones in cycles). Powerful rulers have long made decisions affecting large areas of nature and humanity in their kingdoms while having little direct interaction with the nature and people whose lives they affect. Trade networks such as the Silk Road have extended across continents for thousands of years, communicating people's choices over long distances by delivering goods produced far away (along with diseases such as the plague).




    Moreover, modern life has never been fully dissociated, and a counterforce is pushing against some modern dissociations. People are reclaiming and reconstituting connections with nature and community in myriad ways. Farmers' markets allow for a more direct connection between farmer and eater. Urban gardening movements including community gardens let people experience production of their own food. Religious and civic organizations build community. Slow-growth and urban renewal movements foster walking-oriented downtowns, cultivating casual interactions and connecting urbanites to local shop owners. Popular uprisings challenge multilateral institutions such as the World Trade Organization, the International Monetary Fund, and the World Bank that systematically transgress local connections in the form of environmental and labor regulations in favor of a global order.




    Yet the totality of the increasing, multiple, and pervasive ways that disconnection has become commonplace—inhabiting the everyday lives of most people—is unique to modernity. In daily life, many of us hardly need to cope with the climate other than to know what to wear and whether to take an umbrella. Automated heating and cooling systems produce detached weather zones inside our homes and workplaces, protecting us from the vagaries of nature. Production and transportation systems make the things we need or want available within an easy walk or drive, or deliver them to our door. Information travels to and from us wherever we are, through unimaginably intricate and far-reaching telecommunications networks encircling the globe. Power arrives through long gas and electrical networks. Our garbage automatically disappears beyond our physical and conceptual horizon when we place it at the curb.12 Clean, drinkable water flows into our homes from unknown sources with the turn of a valve and also carries away our bodily waste, which vanishes in an instant. Indeed, the modern life-world locates each of us at the nexus of a series of radically elongated material and informational networks that alienate us to an unprecedented degree from the origins of our sustenance, the destinations of our wastes, the sources of our knowledge, and the consequences of our decisions and actions. This is the world of dissociation.
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    How much have people living dissociated modern lives degraded the planet in recent centuries? Environmental problems such as global climate change, toxic waste contaminations, biodiversity loss, oil leaks, and water crises are regularly reported in the news media, but from individual reports it's difficult to gain a full picture of the human impacts on Earth's ecosystems. In 2000, United Nations secretary-general Kofi Annan called for a thorough assessment of the condition of Earth's ecosystems. From 2001 to 2005, more than two thousand scientists, social scientists, and domain experts from around the globe worked on the Millennium Ecosystem Assessment (MA),1 the most comprehensive appraisal ever undertaken of the health of the planet and its implications for human well-being.




    The MA tells a story of dramatic global-scale human-generated changes to nature and their major consequences for human societies.2 It finds that the “structure and functioning of the world's ecosystems changed more rapidly in the second half of the twentieth century than at any time in human history,” resulting in a “substantial and largely irreversible loss in the diversity of life on Earth.”3 A majority—60 percent—of the “ecosystem services” (things nature produces that humans use, such as the wood produced in forests or the clean water provided by evaporation and precipitation) examined in the MA are being degraded or used unsustainably, including fresh water, wild game, fisheries, and air and water purification. Such degradations are substantial and in many cases growing. They're also increasing the possibility of spontaneous, nonlinear ecological changes—abrupt changes with unpredictable outcomes—including accelerating or irreversible changes that may be catastrophic and may have major consequences for human well-being: “disease emergence, abrupt alterations in water quality, the creation of ‘dead zones’ in coastal waters, the collapse of fisheries, and shifts in regional climate.”4 The effects of ecosystem damages are often shifted onto classes of people who have little say, including future generations. They're borne disproportionately by the poor and thereby exacerbate poverty, social inequities, and conflict.5




    Global climate change, perhaps the most devastating problem, could cause great turmoil in the coming century as cities are flooded, farmlands dry up and blow away, and new epidemic diseases emerge. Burning fossil fuels; cutting down forests; raising cattle, which emit methane, another “greenhouse gas”; and developing lands for human habitation have increased carbon dioxide in the atmosphere, a major driver of climate change, by about 32 percent. Most of the increase has taken place since 1960.6 The US National Climate Assessment, the federal government's official report on the problem, confirms that human activity is the main driver of global climate change.7




    Climate change isn't an abstract problem. Its consequences are already upon us and are worsening—and the wealthy United States isn't immune. Among other problems, it results in disappearing glaciers; rising sea levels; acidification of the oceans; and more frequent and intense weather events such as heat waves, floods, and droughts. Effects on American society are considerable already and are expected to get significantly worse. They “will be disruptive to society because our institutions and infrastructure have been designed for the relatively stable climate of the past, not the changing one of the present and future.”8 Incidences of heat stress, respiratory stress, and waterborne diseases, as well as “unfamiliar health threats” are increasing. Civil infrastructure is being damaged. The reliability of sources of drinking and irrigation water is declining. Because of the way that climate change affects ecosystems, their capacity to moderate further climate-change-induced disturbances is diminishing. In the United States, the report finds, the current level of effort to adapt to and mitigate the effects of climate change is insufficient to prevent these problems from becoming more serious in the future.9




    Worldwide, the climate change picture is gloomier still. The organization DARA, based in Madrid, works with the United Nations and international donor agencies to assess the impacts of international policy and government aid on developing nations. It estimates that global climate change already kills as many as four hundred thousand people every year. Starvation and communicable diseases such as cholera, both of which hit children in developing nations particularly hard, are the most prevalent causes of death. Droughts reduce agricultural output and diminish water supplies, leading people to drink and cook from polluted water sources. Increased storm activity causes flooding, which can contaminate water supplies with human waste. The use of fossil fuels—coal, oil, gas—more directly causes another 4.5 million deaths per year through air pollution, indoor smoke, and other hazards that cause lung disease and cancer.10




    The fifty scientists, economists, and policy experts who produced DARA's2012“Climate Vulnerability Monitor” report estimate that climate change and the carbon-based economy together reduce total world economic output by about 1.6 percent annually; climate change is responsible for about half of that. The researchers expect losses to increase rapidly, possibly reaching six million deaths and 3.2 percent of total world economic output each year by 2030.11 Remember, these are only the human costs. Large-scale ecological change is under way, and habitat changes driven by climate change will jeopardize the viability of many species. The polar bear is just one highly visible example. It depends on arctic ice as a platform for hunting seal at certain times of the year.12 Major economic, ecological, and human health improvements could be made by arresting global climate change, but little progress can be seen.




    Climate change of course isn't our only significant environmental problem. Two of Earth's fourteen major terrestrial biomes (ecosystem or habitat types covering a large geographic area such as mangrove or temperate coniferous forests) have had two-thirds of their area converted—to farms and suburbs, mainly. Four other biomes have been more than half converted. The distribution of species on Earth is becoming more homogenous because we regularly move species between ecosystems, intentionally or not. For instance, the zebra mussel has been spreading since at least the nineteenth century, traveling on and in ships from its origins in lakes in Eastern Europe to waterways worldwide, including the Great Lakes and San Francisco Bay in the United States. Zebra mussels grow prolifically, destroying plumbing and displacing communities of native species. While we homogenize ecosystems by spreading species around, we're also killing off others, for example, by developing their habitat. We've increased the global species extinction rate to about a thousand times the “background” rate (the one typical throughout the planet's history and expected in the absence of human activity), so the total number of species on the planet is rapidly declining. Besides those already eradicated, 10 to 30 percent of mammal, bird, and amphibian species are currently threatened with extinction because of human economic activity.13




    The scale of environmental change due to human action in just the last half of the twentieth century is breathtaking. Cultivated lands grew dramatically and now cover a quarter of Earth's terrestrial surface. Twenty percent of the world's coral reefs have been lost, and another 20 percent have been significantly damaged in just the last few decades. Thirty-five percent of mangrove areas (which can protect coastal areas from natural disasters such as hurricanes) have been lost. Fresh water impounded behind dams has quadrupled: reservoirs now contain three to six times as much fresh water as natural areas. Creating reservoirs wipes out some ecologies by flooding them and others by depriving them of water downstream. The MA authors state that although it's possible to partially reverse these major ecosystem degradations while meeting the needs of people throughout the world, doing so would involve significant changes in policies, institutions, and practices “that are not currently under way.”14




    The report's take-home message is that human activity has significantly degraded Earth's lands, waters, and atmosphere, and that these changes directly and indirectly create many problems for humankind, ranging from aesthetic and recreational losses to major illness outbreaks and considerable economic hardships. Although the problems impact poor people the most, they ultimately touch all of humanity. If you care about the rest of nature (besides humans) in its own right, the MA's depiction of the state of Earth looks even bleaker. The study and its conclusions are wholly anthropocentric: written from a human perspective and concerned almost entirely with human welfare, not the well-being of any of the other parts of the natural world, not even other sentient beings such as chimpanzees and wolves. Millions of years of rich ecological productivity and abundance are being wiped out, and many creatures are suffering. The scale, scope, number, and extent of problems and the difficulty of responding to them—these features taken together constitute the global environmental crisis of the late-modern period in which we live.





    Although we may know about these problems, environmental degradations exist for us almost like a dream. They usually happen outside of our direct experience, though we may see hints of them here and there: clear-cut forests, vast agricultural monocultures, or mounds of plastic washed up on beaches. The problems may seem abstract, but the unending accumulation of the consequences of our everyday actions nevertheless makes them quite real. With modern economics and transportation we reach into distant lands and into the lives of anonymous remote people and change them, with little consciousness of the consequences.




    This chapter connects the broken paths from our consumption and lifestyle choices to environmental and health harms. From what kinds of important things are we dissociated in our everyday experiences? How do we affect them? How do our disconnections from them influence our behavior? The environmental and health damages from the manufacture and disposal of the high-tech electronic devices infusing our twenty-first-century lives make a good entry point for studying the role of these dissociations.




    DIRTY CLEAN ROOMS, POISONED LANDSCAPES, AND E-WASTE




    In 2010, about 40 million laptop and 23 million desktop computers were sold in the United States. About 33 million flat-panel TVs and 236 million mobile devices such as cell phones and smartphones were sold. Twenty-nine million hardcopy devices such as faxes and printers went into homes and offices.15 Like most people around the world, Americans covet electronics products, which shape how we do our work and interact with each other. They let us order things from nearly anywhere for delivery to our homes and offices; they're the stage on which much of our socializing happens.




    Although electronics and computers are often thought of as “clean technologies,” the production of high-tech electronics components such as circuit boards, semiconductor chips, LCD monitors, and disk drives involves an astounding quantity of resources including hundreds of toxic substances. Semiconductor microchips, the “brains” of high-tech electronic devices, involve particularly large amounts of resources and hazardous wastes. Microchips are inside most electronics products, including telephones, computers, televisions, cars, and fancy toasters.




    The materials and parts that go into making microchips come from all over the globe and are thus extremely difficult to track. Nevertheless, researchers have estimated the weight of fossil fuel and chemical inputs necessary to produce and use a single 2-gram (0.07-ounce) microchip to be about 1,700 grams (about 3.7 pounds). Water and elemental gases such as nitrogen and argon add another 32,000 and 700 grams per chip, respectively, for a total of about 34,400 grams (76 pounds) of materials to produce a 2-gram microchip—over 17,200 times the weight of the end product!16 Computers and other complex electronics can contain dozens of microchips, among other high-tech parts. About 300 million electronic devices were produced last year for purchase in the United States alone, each with many microchips. In rough terms that's more than 33 million tons (30 billion kilograms) of materials for the manufacture of just their microchips, about 2.2 million tons (2 billion kilograms) of which is toxic. What industry can claim to be clean when it involves millions of tons of toxic chemicals for one year's production for the United States alone?




    The great energy and material inputs required to produce microchips is a result of their extremely low-entropy (highly ordered) makeup. A large organizational structure for circuitry is encoded into an extremely small space on them to achieve high computational speeds. Because of the compressed space into which the circuitry is inscribed in the silicon wafer, any impurities introduced into the wafer during manufacturing create fatal (to the product) defects. In fact, a silicon wafer is the purest product manufactured on a commercial scale.17 Consequently, there are extreme demands on the purity of the materials used in its construction. For instance, semiconductor-grade ammonia is 99.999–99.9995 percent pure, while industrial grades of ammonia are only about 90–99 percent pure. Distillation is an energy-intensive process, so the manufacturing of the chemicals used in microchip production requires a lot of energy. A typical semiconductor manufacturing plant also consumes two to three million gallons of water per day, and just one square centimeter of silicon wafer takes up to eight gallons (thirty liters) of water and 1.5 kilowatt-hours of electricity to produce.18 These extreme low-entropy requirements mean that “the materials intensity of a microchip is orders of magnitude higher than that of ‘traditional’ goods.”19 A lot of stuff, some of it highly toxic, goes into making your TV, laptop, or smartphone.




    Making High-Tech Electronics




    On April 16, 2000, workers wearing the familiar white “bunny suits” of high-tech clean rooms emerged into the daylight from MMC Technology's CD-ROM manufacturing plant in San Jose, California, in the heart of Silicon Valley. A fifty-five-gallon drum containing chemicals had exploded, splashing nitric acid and producing a toxic cloud. Nitric acid destroys flesh, and inhaling the vaporized acid can instantly fill the lungs with fluid, causing immediate death. Seventeen employees were taken to emergency rooms of local hospitals, where they were treated and released. They were lucky. If significant amounts of the acid had splashed on them, the scene would have been horrific.20 The bunny suits wouldn't have helped because they're not meant to protect workers—they protect the products from the workers. To be more precise, the bunny suits shield the high-tech components from the particles workers bring into the clean rooms: skin flakes, hair follicles, dust, cosmetics, and bacteria. Chemicals easily pass through their suits onto their skin and into their lungs.21




    Three years earlier, on April 26, 1997, Jeffrey Saurman was less fortunate. Working at chip maker LG Epitaxy in Santa Clara, California, next door to San Jose, he accidentally mixed alcohol with nitric and hydrofluoric acids. The mixture exploded into a caustic red-yellow cloud, burning his arms, legs, and face. Coworkers found him frantically rinsing his badly burned body in an emergency shower and dragged him outside, away from the vaporized acids. Two weeks later, he died of multiple organ failure. Worker error was largely at fault, though the state also found safety problems at the company that may have contributed. The fine was a thousand dollars.22




    The chemical intensity of high-tech electronics manufacture makes it one of the most hazardous industries for human and ecological health. Joseph LaDou, director of occupational and environmental health at the University of California, San Francisco, calls chip making “one of the most chemical-intensive industries ever conceived.”23 Many substances used in the production of microchips and other high-tech components are extremely toxic, he says. Others have unknown or partially understood toxicity. In the United States new chemicals are regularly produced and released in products or into the environment without ever undergoing thorough toxicity testing.24 For microchip manufacture such releases are particularly salient because almost none of the materials used in the production of semiconductors end up in the final product (compare the 2 grams of a typical microchip with the 34,400 grams of materials used in its production). Instead, virtually all of the large quantities of materials used are recycled, processed, or released into the environment.




    Manufacturers release toxic substances into the environment so routinely that the US Environmental Protection Agency (US EPA) records their annual releases in a database: the Toxics Release Inventory (TRI). Some experts believe that these figures are ten to one hundred times below the actual amounts of toxics released due to underreporting. The 522 chemicals listed in the TRI include elemental gases, deposition/dopant gases (impurities added to alter electrical or optical properties), etchants (chemicals that selectively dissolve wafer surfaces), acids/bases, and photolithographic chemicals used in wafer production. For most, even their most basic toxicity characteristics are unknown. Chemicals commonly used in disk drive coatings, chemical washes, microchip fabrication, and other high-tech production processes include poisons with foreboding names such as trichloroethane (TCA), acetone, xylene, epichlorohydrin, and bisphenol-A. High-tech electronics manufacturing employs various known or suspected carcinogens, genotoxins, mutagens, neurotoxins, or respiratory toxicants—that is, they cause cancer, genetic damage, or genetic mutations or disrupt neurological development or functioning or breathing. Even in relatively low doses, TCA, for example, can “damage the liver, nervous system, and circulatory system and has been associated with brain cancer in gerbils exposed through inhalation.”25 These are the invisible damages lurking behind our shiny, clean-looking computers.




    Poisoning High-Tech Workers' Bodies




    Clean rooms—the sealed-off chambers where the components of high-tech electronic devices are made and where futuristic-looking workers wear bunny suits—are clean of particles, not of chemicals. The tiniest speck of dust on a silicon wafer or on the surface of a magnetic hard drive can ruin the device. Alida Hernandez spent fourteen years at IBM's Cottle Road disk drive manufacturing facility in Silicon Valley, where among other tasks, she washed dust particles from disk drive platters using a soup of toxic chemicals that filled the air with fumes and often splashed onto her bunny suit, soaking it, her clothes, and her skin. These solvents and resins included known or suspected carcinogens and liver and nervous system toxins. She says that the company never told her that the chemicals could harm her. Two years after Hernandez left her IBM job, her doctor told her she had breast cancer. Together with former IBM employee James Moore, who had contracted non-Hodgkin lymphoma, Hernandez sued IBM for exposing her to cancer-causing chemicals in the workplace. In 2004, a jury decided that the technology giant was not responsible for causing the employees' illnesses.26




    Another IBM worker never got the chance to sue his former company, though his family did. Having worked for years in a clean room at an IBM manufacturing plant in San Jose, Sherron Loanzan finally escaped the uncomfortable and toxic work for a job in the shipping department. But one day in March 1999, he began to realize he was losing control over his body. An MRI showed brain tumors. Surgeons removed them, but the tumors grew back, ultimately killing Loanzan. Two months before he died, he told journalists Christopher D. Cook and A. Clay Thompson that there had been no warnings from IBM about the cancer risks of the poisonous and potentially carcinogenic tubs of chemicals with which he worked. He was informed only of possible nausea and dizziness.27 In 2004, a set of forty lawsuits against IBM for illnesses suffered by workers settled out of court.28




    IBM's own “corporate mortality file” of worker deaths from 1975 to 1989 appears to show an inordinate number of brain and other cancers among its manufacturing workers, but the company has successfully stifled results of studies conducted with its data.29 More recently, an extensive industry-sponsored study found no association between working in semiconductor manufacturing and increased cancer mortality—overall or for any specific type of cancer.30 But the authors of that study note that the young average age of these workers indicates that the study should be extended into the future. Also, it assesses only mortality and not illness or injury. A 1988 study remarkably found that 38 percent of pregnant women in high-exposure clean room processes suffered spontaneous miscarriages.31 Glycol ethers were one of seven chemical agents linked to the problem.32 Although manufacturers have begun to phase them out, various other chemicals linked to reproductive health problems are still in use.33




    The uncertainty in these cases results from the fact that it's exceedingly difficult to establish clear and decisive links from these chemicals to particular cases of illness. Dr. Myron Harrison, a former medical director of IBM, contends with the slew of health problems of working in clean rooms in an article titled “Semiconductor Manufacturing Hazards.” He writes, “Any large semiconductor facility uses several thousand chemicals. An attempt to review the toxicology of all of the thousands of chemicals in use at a typical fabrication plant is doomed to be superficial and of little value.”34 Useful toxicology assessments of chemicals are rarely done before they're introduced into manufacturing settings where workers are exposed. The extreme demands for particle-free air in clean rooms means the ventilation systems must introduce little fresh air. They recycle most of the air continuously throughout the day and thus leave in a lot of the airborne chemicals. Many clean-room workers thus breathe recycled toxic substances throughout their workday.




    This intensive recycling of air, even though it's nominally filtered, allows the chemicals to react with one another and create whole new compounds with unknown health effects. Moreover, multiple chemicals entering the body can create additive effects—that is, one chemical can exacerbate the health effects of another. When workers are exposed to large numbers of chemicals simultaneously, the complexity of additive effects may overwhelm any attempt to diagnose them. Further complicating the ability to relate airborne and other workplace chemicals with particular illnesses is the fact that the processes and chemicals used in fabrication are under constant development. New chemicals and procedures are introduced frequently, changing the mixture to which workers are exposed.35




    Although refinements to fabrication plants and processes have reduced worker exposure in recent years, skin absorption and inhalation are far from eliminated. Detecting and tracking these problems is complicated by the fact that the data that tells which workers are performing which tasks and are exposed to which chemicals is proprietary. Corporations resist releasing such data to protect themselves. The EPA and the US Occupational Safety and Health Administration (OSHA) collect data but allow for thresholds under which exposures don't need to be reported. These agencies don't link exposures with specific cases of cancer and other illnesses. Indeed, they're usually more focused on tracking injuries than analyzing illnesses. Even when people are known to be exposed, the complex, probabilistic etiologies and epidemiologies (causes and population patterns) of cancers and other serious diseases make it difficult to connect a particular disease to a particular exposure. The law reflects the statistical nature of such illnesses—in California it's legal to expose workers to many times greater concentrations of hazardous chemicals than the level the state has determined to cause one additional cancer per hundred thousand people.36




    Nevertheless, injuries and illnesses resulting in work loss that involves “exposures to caustic, noxious, and allergenic substances” are estimated to be three to four times higher in the semiconductor industry than in manufacturing industries as a whole.37 That's the case even though workplace statistics for semiconductor fabrication don't distinguish between actual clean-room workers, who account for only about 25 percent of the workforce in typical chip-making companies, and the remaining 75 percent of workers in fabrication companies.38 So clean-room workers' exposures to these substances could be as much as sixteen times higher than in other manufacturing jobs. Regardless, there's compelling evidence that the hazards of microchip fabrication result in major health consequences for workers. According to the lawsuit filed by IBM workers, the company's own statistics recorded a death rate from brain cancer among its workers two and a half times that of the general public. Anecdotal data also suggest high incidences of cancers among the workers. As early as 1985, Gary Adams, a chemist for IBM in Silicon Valley, wrote a memo to company officials alerting them to a cluster of cancers in his building. Eight of fourteen of his immediate colleagues had contracted some form of cancer, including brain, lymphatic, blood-related, and gastric cancers.39




    Clean-room work affects not only the body but also the psyche. “Clean room environments are notable for emotional sterility and dehumanizing surroundings,” writes Dr. Harrison.40 The identical bunny suits that everyone wears conceal individual identity—even name badges are avoided as a potential source of contamination. The hoods on the suits make it difficult to see facial expressions. To avoid producing contaminants, workers are discouraged from humming, singing, and laughing, and movements are supposed to be measured and deliberate—robot-like—to avoid stirring up dust. The main function of the workers is to supply and service automated machines, so the work is “repetitive, monotonous, and unchallenging”: they may spend only 10 percent of the time actually working and the rest waiting for machines to finish a process step. The large number of processing steps, often up to five hundred, and the workers' lack of understanding of the overall process make each person's contribution to the whole microscopic device difficult to appreciate.41 Clean-room workers are highly alienated from the products they make. They feel little pride and ownership for their work. Such conditions can lead to depression, anxiety, and other mental illness.




    The continuous introduction of new and poorly tested chemicals into clean-room environments bodes poorly for worker well-being. The shift of high-tech manufacturing to China, where your computer and smartphone were most likely assembled and where semiconductors are increasingly being manufacturing, doesn't provide much hope, either. Worker rights, pay, and well-being are famously poor there. A rash of worker suicides at Foxconn in 2010, the country's largest high-tech manufacturer, led the company to install suicide-prevention netting on some of its buildings in the high-tech industrial city of Shenzhen.42 In January 2012, 150 Foxconn workers in another town threatened mass suicide over low pay and poor working conditions.43 The company's factories have been described as “labour camps,”44 though they've improved due to pressure put on (and then by) Apple, the company of iPads® and iPhones® and a major Foxconn customer.45 But in China and in the United States alike, the remote and unseen harms of high-tech manufacture go well beyond the workers themselves.




    Poisoning the Landscape




    In 1997, consumer and industrial electronics giant Hewlett-Packard (HP) completed construction of an EPA-monitored groundwater extraction and treatment system on Page Mill Road, a ten-acre site in Palo Alto, California, in the northern extent of Silicon Valley. Pipes emerge in various locations from below the grass, and steel disks cap numerous monitoring wells at intervals throughout the site. Behind a fence lies complex machinery that separates water from volatile organic compounds toxic to human and other life: arsenic, gallium, TCA, trichloroethene (TCE), 1,1dichloroethene (DCE), tetrachloroethene (PCE), 1,2,4-trichlorobenzene, and phenol. The purified water is pumped back into the ground. In the fifteen years preceding 2010, the system, a “pump-and-treat” operation, processed over a billion gallons of water from the aquifer, extracting thousands of pounds of these nasty chemicals from below ground to truck it away (to where?).46 Hewlett-Packard discovered the leaking underground storage tank that caused most of the contamination at the site back in 1981 and promptly swung into action. Thirty years later, the mess is still being cleaned up and is still suspected of causing heightened levels of indoor air pollution in the area. Government agencies are trying to prevent people from ingesting the contaminated groundwater in the area.




    Driving around in Silicon Valley, with its sunny weather, low-lying neighborhoods, wide boulevards, and unimposing office buildings, you might not suspect you're in one of America's most polluted places. The scene differs markedly from images of nineteenth-century industrial squalor ingrained in our imaginations with billowing smokestacks, furnaces, multistory red-brick factories and row houses, dusty alleys, and filthy workers. But the HP groundwater cleanup site is just one of twenty-nine US EPA Superfund contamination sites on the National Priorities List (NPL) in Silicon Valley, which is home to more NPL sites than any other area in the country. NPL sites are severely or extensively contaminated and require major cleanup efforts and funds. In the Valley, they were created mainly by high-tech electronics manufacturing beginning in the mid-twentieth century. In the 1980s, dozens of high-tech manufacturers there, including IBM, Intel, National Semiconductor, Advanced Micro Devices, Fairchild Semiconductor, and Applied Materials, discovered that they had leaking chemical storage tanks.47 Cleanup operations at many of these sites are still in progress decades after the original contaminations began. Unlike nineteenth-century pollution, the mess in the Valley is mostly invisible and underground.




    One toxic contamination plume containing xylene, toluene, trichloroethane, and other volatile compounds from IBM's Cottle Road disk drive manufacturing facility lies almost two hundred feet (seventy meters) below ground and extends almost three miles (about five kilometers); the source was a leaking “Underground Tank Farm No. 1,” where toxic chemicals were being stored.48 A similar spill from underground storage tanks at Fairchild Semiconductor resulted in the contamination of underground aquifers by organic solvents; less than two thousand feet (610 meters) away, Great Oaks Well No. 13 drew water for the community of Los Paseos, where there was a spike in the number of miscarriages and birth defects.49 Contamination plumes in the area are so numerous and large that they sometimes intersect and merge, and in the Valley you're rarely more than a few miles from a contamination cluster. Intel created one that mingled with others nearby to become over a mile (about 1.8 kilometers) long and five hundred feet (over 150 meters) deep. Samples taken from these sites reach four thousand times the levels deemed safe to avoid cancer and genetic mutations.50 Contaminants from high-tech manufacture don't flow only into the air, ground, and groundwater. Some have passed into the sewer system and then into San Francisco Bay. The southern end of the bay, near Silicon Valley, is considered impaired due to industrial contamination by the heavy metals copper and nickel.51




    In response to the environmental and health toll of the high-tech sector in Silicon Valley, Ted Smith founded the Silicon Valley Toxics Coalition (SVTC) in 1982. Smith had earned a law degree from nearby Stanford University, source of much of the brainpower of the high-tech firms in the area. SVTC has played a key role in disclosing, tracking, analyzing, and criticizing the burdens placed on the people and nature of Silicon Valley by the industry. According to its data, derived mostly from EPA reports, exposures by air alone to contaminants are calculated to contribute to somewhere between 47.6 and 1,544.75 additional cases of cancer per one million people per year in the area (while the 1990 Clean Air Act goal is one additional case per million people).52 These and other data illustrate some of the health and environmental costs associated with the production of high-tech electronics, however dissociated they may be from consumers and high-tech decision makers. But their production is just one part of their full life cycle, which also includes disposal—and its deleterious effects.





    Getting Rid of Our E-Waste




    The ubiquity of electronic devices in our lives has a flip side: it all eventually must be discarded. Consider all the cell phones, TVs, computers, and GPS devices you've owned and thrown away over the years. Now add the ones you use but don't see: Internet servers, computers deep in your car, and data switching equipment. When talking about e-waste—discarded electronic devices and parts—it's helpful to use tonnage rather than number of items because some items such as cell phones are small while others such as TVs are big and heavy. About fifty million US tons (one hundred billion pounds or forty-five billion kilograms) of electronic devices such as computers, displays, TVs, peripherals, and mobile devices were sold in the United States from 1980 to 2009. That staggering amount is almost seven times the weight of the Great Pyramid of Giza. About eighteen million tons, more than a third, are estimated to still be in use. Five million or so tons sit around in garages unused. About twenty-seven million tons has headed for what the waste industry calls “end-of-life management.” Three-quarters of that, twenty million tons, was put into the trash and headed to landfill, and one-quarter, seven million tons (a bit heavier than the Great Pyramid) was recycled. In 2009 alone, about 2.4 million tons of US electronics products went to end-of-life management, and of that 595,000 tons was sent for recycling.53




    Where did it all go? As I discuss below, much of it went to villages and towns in Asia and Africa for disassembly and recycling with low-tech methods that release large amounts of toxic chemicals into an environment you'll likely never see and into the bodies of people you'll likely never meet.




    The large amounts of toxic substances in high-tech electronics (pounds, in the case of some older desktop computers), combined with the vast numbers and fast obsolescence of these products, make the disposal of high-tech electronics commodities a significant problem for human and environmental health. Electronic products are put out of use for various reasons: products lose their basic functionality due to age or wear; changes in hardware or software make them obsolete; or the culture of “upgradism” and commodity fetishism entices people to replace things that work just fine. Most of us feel the continuous drive for ever-more functional, fast, and dazzling electronic devices. We use cell phones on average only about eighteen to thirty months before discarding them; for new laptop computers, the average lifespan is about two to three years and declining.54




    Recycling and burying electronics can both create problems. When devices are deposited in landfills, their toxic substances eventually leach into the environment; the only question is how long it will take. Although much of the toxic material used in the fabrication of microchips is released or reclaimed during fabrication and not contained in microchips, e-waste includes far more than microchips. Circuit boards and CRTs (cathode-ray tubes) both contain lead and cadmium; switches, flat-screen monitors, and TVs contain mercury; computer batteries contain cadmium; some capacitors and transformers contain polychlorinated biphenyls (PCBs); and printed circuit boards contain brominated flame retardants (flame retardants, by the way, along with pesticides, regularly show up in American women's breast milk—where do they come from?). When high-tech products are processed for recovery or incinerated, additional toxic compounds are created. When burned to retrieve the copper of embedded wires, plastic casings, cables, and polyvinyl chloride (PVC), cable insulation releases highly toxic dioxins and furans.55 Whether these materials are incinerated or placed in landfills, toxic substances ultimately escape into the air, soil, and water. Some of them must eventually enter humans, plants, animals, insects, and other living things.




    What kinds of illnesses might be caused by these pollutants? CRT monitors and TVs that are still being disposed by the thousands each contain three to eight pounds (1.4 to 3.6 kilograms) of lead, which damages nervous systems, blood systems, kidneys, and reproductive systems. Mercury is contained in thermostats, sensors, relays, switches (including those on printed circuit boards and in measuring equipment), medical equipment, lamps, cell phones, and some batteries. It can damage various organs including the brain and kidneys and can disrupt development.56 Plastics containing PVCs can account for several pounds of a typical desktop computer. Extremely toxic dioxin compounds are formed when PVCs are burned in disposal or recycling. Short-term exposure to barium, from the front panel of CRTs, can cause brain swelling and damage to the heart, liver, and spleen; chronic effects are not well known. Beryllium is commonly found on printed circuit boards and has recently been classified as a known carcinogen causing lung cancer.





    While recycling may seem to solve the e-waste problem, it can also exacerbate it. First, the positive environmental image associated with the term recycling sometimes obscures the problem of the toxic content of e-waste and make people feel better about replacing devices that still work. It can stifle “innovation needed to actually solve the problem at its source—upstream at the point of design and manufacture.”57 Second, a lot of e-waste recycling shifts harms onto already disadvantaged populations, away from the consumer and her family to socially or geographically distant people. As much as 80 percent of US e-waste diverted to recycling is shipped to Asia (more than 70 percent to China alone),58 and most of it goes to small towns where laborers work without protection, using recycling procedures that release large quantities of toxic substances directly into the air, soil, and water.59 Some of the remaining approximately 20 percent recycled domestically is sent to US federal prisons to be processed under environmental and health regulations more lenient than those outside of prisons.60 No one would knowingly dump toxic waste on someone else's family, but our efforts to do good by recycling can lead to this undisclosed, remote result.




    Dissociating the Harms of High-Tech Electronics




    In the early 2000s a team of investigators led by Jim Puckett of the Basel Action Network (BAN), a group working to “prevent the globalization of the toxic chemical crisis,” and Ted Smith of SVTC followed the trail of electronic equipment recycling in the United States. The trail quickly led to Asia, where as many as ten million computer units were being shipped per year from the United States for recycling.61 The authors reported their findings in the groundbreaking report “Exporting Harm: The High-Tech Trashing of Asia.”62 To visualize the number of computers recycled annually in poor villages in Asia, imagine a tightly packed stack of one horizontal acre that's 421 feet high (128 meters—higher than the Statue of Liberty), a total volume of 680,000 cubic yards (519,699 cubic meters). Economic pressures faced by e-waste collectors and businesses in the United States, together with poor export regulation, enable these high rates of export. Such businesses sell their e-waste to one of many highly competitive brokers, who in turn look for the best prices on the global market. Those often come from markets in Asia where labor costs are low and a lack of environmental and health regulations or enforcement enable the cheapest processing of materials.63




    Puckett and colleagues uncovered shockingly unhealthy environmental conditions at overseas e-waste recycling operations: “The dirty little secret of the high-tech revolution.” This cost is borne neither by Western consumers nor by the waste brokers who benefit from the trade but by low-wage workers and their local environments.64 The investigators observed dirty recycling operations in Guiyu, China, and other poor communities in East and South Asia (they later investigated e-waste recycling in parts of Africa). Their report is especially valuable because in China it's often difficult for reporters to gain access to such controversial sites; police tend to usher investigators away. The cover of the report displays an image of a young Chinese child sitting atop a pile of e-waste recycling scrap, hands and feet blackened, perhaps by toner.




    E-waste recycling is a major cottage industry in Guiyu. Chinese press accounts estimate that a hundred thousand people work in the industry in the area, an estimated 80 percent of the labor force.65 In many cases people work without masks, gloves, controlled ventilation, or other protections, directly in contact with the toxic substances from inside computers as well as the vapors released when materials are burned. The investigators found some areas around work sites covered with black ash. Tools included only hammers, chisels, screwdrivers, bare hands, and open fires. Workers sweeping and processing printer toner, a suspected carcinogen, were found working in clouds of billowing toner with their skin and clothes blackened. In one area of town along the Lianjiang River, wires were being burned to recover the copper in them. Because wire insulation commonly contains PVC or brominated flame retardants, the airborne emissions and ash from burning wires contain significant levels of both brominated and chlorinated dioxins and furans—two of the most deadly persistent organic pollutants (POPs), which remain in the environment and in bodies indefinitely and accumulate. Carcinogenic polycyclic aromatic hydrocarbons (PAHs) are likely also present in the emissions and ash. Open fires release these materials into the air, soil, and water. Children play in the ash, and ash-contaminated surface waters are used for drinking, cooking, and washing.66 In 2006, another group of researchers found elevated levels of lead in the blood of Guiyu's children.67
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    Figure 1.1. North American technotrash in Guiyu, China: Toxic landscapes of work and play. (Image © Greenpeace/Natalie Behring.)




    Puckett and his fellow reporters saw CRTs cracked open to recover the copper in their yokes, with the remainder of the CRT, containing lead and other toxic substances, discarded, dumped on open land, or thrown into rivers. Open irrigation canals were routinely filled with broken CRT glass and other un-recycled e-waste. Circuit boards were heated over coal fires to release the microchips, sometimes with fans to blow the toxic smoke away from the worker. The boards are sequentially stripped down to the bare fiberglass and then sent to burning or acid recovery operations along the riverbanks, which were full of charred circuit boards. This final burning process is estimated to release quantities of harmful heavy metals, dioxins, beryllium, and PAHs. Open acid baths, likely composed of 25 percent pure nitric acid and 75 percent pure hydrochloric acid, are used to salvage precious metals from chips removed from circuit boards. This process is carried out alongside rivers and other waterways, and plumes of steamy acid gases, often red, orange, or yellow, are emitted. Used acid baths with resinous materials are routinely dumped onto river banks, where a quick test showed a pH of 0—the strongest possible acid level. Efforts to recycle plastics from casings and other parts of computers involved heating up and melting them, which can release dioxins and furans. A lot of the plastic can't be recycled for various reasons, so piles of useless plastic could be seen dumped throughout the landscape and in nearby waterways.68
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    Figure 1.2. North American technotrash in Guiyu, China: Poisoned rivers. (Image © Greenpeace/Natalie Behring.)




    Not just plastics but most of the imported materials and the process residues simply can't be recycled, so they accumulate in Guiyu. They can be found simply dumped along riverbanks and in open fields, ponds, irrigation ditches, wetlands, and rivers: leaded CRT glass; burned or acid-reduced circuit boards; mixed, dirty plastics including Mylar® and videotape; toner cartridges; and considerable amounts of other material apparently too difficult to separate. The landscape is marred by ashes from burning operations and spent acid baths and sludges.69 The drinking water supply of Guiyu has become so contaminated from these recycling operations that beginning about a year after e-waste recycling operations commenced in the town, drinking water has had to be brought in by truck.70 Along the Lianjiang River, in an area where circuit boards had been processed and dumped, investigators sampled sediment, water, and soil with alarmingly high levels of the heavy metals commonly found in computer equipment. One water sample had lead levels 2,400 times higher than World Health Organization (WHO) Drinking Water Guidelines. The BAN and SVTC investigators measured barium in the soil at levels ten times higher than a US EPA environmental risk threshold. They found tin at levels 152 times the EPA threshold and chromium at 1,338 times the EPA threshold. Copper constituted 13.6 percent of one sample. Knowing precisely how the pollution has impacted the health of Guiyu's residents would require systematic epidemiological study that seems unlikely given the importance of the industry to the town's economy and the secrecy of the Chinese government.71




    Locking the Problem Away




    Like the residents of Guiyu, whose lack of other opportunities drives them to foul their environment and risk their health, inmates at the federal prison at Atwater, California, have found themselves literally locked in with the mess we on the outside created. “Exporting Harm” investigators Sheila Davis and Ted Smith observed practices in the prison recycling operations there that were “disturbingly similar to those found in developing nations.”72 Administered by the publicly subsidized firm UNICOR, the e-waste recycling business at Atwater paid inmates $0.20 to $1.26 per hour for electronics recycling work, including the primitive practice of manually smashing CRTs with hammers. Prohibited from speaking with the investigators, inmates later expressed concerns about health and safety conditions in letters. One worker reported, “Even when I wear the paper mask, I blow out black mucus from my nose every day. The black particles in my nose and throat look as if I am a heavy smoker. Cuts and abrasions happen all the time. Of these the open wounds are exposed to the dirt and dust and many do not heal as quickly as normal wounds.”73




    Inmates aren't considered employees and aren't protected against retaliatory acts by their employer (UNICOR) under the US Fair Labor Standards Act, nor are they allowed to unionize. State and local environmental and labor regulations that private sector recyclers normally must follow don't apply to the federal prison system. Conditions in these recycling operations would be considered substandard or illegal in US private industry (and the report describes a far safer and healthier private e-waste recycling operation in Roseville, California, run for Hewlett-Packard by Micro Metallics). Workers in the prison weren't given representation on a health and safety committee overseeing the operation. An occupational health specialist from the California Department of Health Services wasn't allowed to accompany the investigators on their tour of the prison recycling facility. Prison and company officials denied requests for results of air monitoring tests.74 In other words, they actively dissociated this information from people who could use it to make their decisions, such as inmates and consumers.




    Why do such dissociations matter?




    THE ANATOMY OF DISSOCIATIONS




    In prisons; in rural villages in China, India, and Africa; and in clean rooms in the United States staffed by low-wage workers, high-tech electronics production and disposal take place outside the realm of the everyday experiences of the vast majority of those of us who buy and use these products. Exactly how are we consumers dissociated from these landscapes, processes, materials, and the people involved with them? How do these dissociations shape our decision making?




    First, we remain separated from important knowledge. When I bought the computer I'm using to write this book, I knew nothing of the particular people creating its components, the toxic substances they were working with, or the actual pollution created in its manufacture. More important, we're dissociated from the actual consequences of our choices—we have no direct experience of them. Many people mediate between us and the workers nearest our consequences, including myriad corporate managers, salespeople, engineers, and bureaucrats and politicians who design and legislate regulations. They constitute a system over which we have little control. These dissociations combine and reinforce one another.




    Dissociated Knowledge




    The Frenchman Charles Pouliot (1628–1699) migrated from Saint-Cosme-de-Vair, France, to the outskirts of the village of Quebec, in the colony New France in the early 1650s.75 That makes him one of my first ancestors to leave Europe for the New World. Still-existing contracts show that Charles, a master carpenter, built some of the first windmills on and near Île d'Orléans, an agricultural island with a climate moderated by the surrounding Saint Lawrence River.76 The island needed windmills to turn the grains it grew into flour. Charles felled the trees, hewed them into beams and planks, and constructed most of his windmills and furniture from materials he molded himself from nature. He may not have made the metal tools he used, but he probably knew how blacksmithing worked. He certainly understood how the mill worked, and tending his own farm taught him how grains and other produce that supported residents were grown. In that small community, Charles recognized many of the faces of the people who ate grains milled at the windmills he built, and they likewise recognized him. He and most members of the community bartered and sold goods directly to each other.




    Three and a half centuries later, a mere heartbeat in human history, my life is vastly different from that of my ancestor Charles. I occasionally make a point of buying things directly from the people who make them, but still, when I look around, most of the things in my immediate world are made by anonymous people in distant lands. The glass holding my drinking water comes from Russia. The laptop and keyboard in front of me were assembled in China of parts from countless unknown places. And someday they may be recycled there. For most of the other things around me, though, I don't even know the country of origin, never mind the people doing the work. Perhaps even more important, I really don't know how these objects were made, with their hundreds of chemicals and processes strewn far and wide. Charles knew how most things around him were made and how they worked. Even at the companies that make today's products, knowledge about their materials and construction is dispersed across myriad experts and executives, scientists and engineers, accountants and administrators.




    Objects in our lives come from such obscure origins and embody such complex functioning that they're like aliens in our midst. Think of a microwave oven or flat-panel television. How are they made, and how do they work? A friend reading this chapter commented that she abhors toys with batteries and microchips because they alienate her toddler son from the cause-and-effect connection. He pushes the button, and the toy starts talking. “How, Mommy?” asks the son. She can only shrug. The uncanny complexity of our everyday items makes us all into children, in a sense, doesn't it? We can't really understand how they all work.





    My forebear Charles also knew far more about nature than I do. He had to go out into the woods to select the best trees to cut, besides farming he probably hunted and trapped game and fished. Working directly with nature taught Charles a lot about it. He knew its rhythms and needs, and thus would've known more about how his actions affected the web of life. Perhaps he knew how to thin a stand of paper birch trees to promote timber growth for carpentry. Because being a successful master carpenter didn't require reading and writing, Charles could be, and was, illiterate. It's hard for me to imagine going through a single workday without reading or writing, interacting with this human artifact. He learned about nature with his senses and by talking to people. I've learned a bit about it in these ways, too, but more so by reading. So my knowledge of nature is far more abstract and fragmented. Most days my total involvement with wild nature is looking out the window to see if it will rain so I'll know whether to take an umbrella. Actually, I don't even need to do that—I can just check the forecast on the Web or radio. I don't know from which forest the oak trees that make my file cabinet were felled or how to manage that forest.




    We can, however, know something about how our actions affect nature today. I outlined above how high-tech electronics result in harms to human and environmental health. But there are many other products I don't know much about and have to guess, even though I'm an environmental scholar. I know that cotton requires large quantities of irrigation water. Should I buy clothes made from another fiber instead? How much difference does it make if I buy organic cotton products? I guess it's a lot better because putting synthetic chemicals into the environment is usually worse, but I'm not certain in this case. From the lay perspective, our economy is a big mystery. We don't know basic things such as the ecology of the forests producing the wood we use or the agroecology of the fields and orchards feeding us. Through his direct engagement with the land and rivers, and those of other members of his community and the Native Americans who taught the newcomers, Charles would've had finer and more detailed knowledge both of how nature works and of how things such as trapping and logging affect natural communities.




    But there's another kind of knowledge that Charles had and I don't. He could often see how his actual individual choices played out in the natural world. He could see the suffering of an animal he trapped, perhaps, so he would know the cost, even though that might not stop him. He could see how a crop of oats would yield less if not fertilized with enough cattle manure, and that might affect his family's well-being. Sure, Charles bought clothing, tools, and supplies from other towns and from France at market, but he had one foot anchored securely on the ground and could still directly see many of his actions play out in nature. Today, this knowledge of the consequences in nature of our individual actions, such as buying a smartphone, is almost completely absent and impossible to reconstruct. The economy distributes far and wide virtually all our effects on the natural world.




    Of course, Charles's knowledge of nature and how he affected it was not complete—not quite as intimate, direct, and extensive as that of the indigenous people whom his society would eventually displace. And like many of my contemporaries, I'm not completely ignorant of these things. But the intervening generations between Charles and me have seen a progressive falling away of intimate knowledge of nature—particularly since the exploitation of fossil fuels in the nineteenth century vastly accelerated worldwide production and trade in goods. And this knowledge is important. If we were somehow able to trace the path of all the materials and processes associated with the production (and disposal) of an actual product when we're considering purchasing it, that information might give us pause. Knowing such things, we may purchase less or patronize different companies.




    Knowledge dissociations don't affect only individual consumers. Consider all the hundreds of materials and thousands of processes in high-tech electronics. Information about them is vast and dispersed throughout organizations. The high-tech hardware CEO doesn't know much about 1,2,4-trichlorobenzene, and few or no chemical engineers in his company understand all the industrial properties and health and environmental effects of all the chemicals the company uses. Even if decision makers were to understand these materials and processes, other types of dissociation, outlined below, would impede that knowledge from guiding individual and corporate choices.




    Many people have begun to learn more about the outcomes of their choices. They read writers such as the food and agriculture journalist Michael Pollan, who, among others, teaches about the consequences of industrial food production. Various scholars and organizations work to expose the environmental and social costs of our economy. Examples abound and can be found by anyone who wants to learn. The Silicon Valley Toxics Coalition educates about the consequences of high-tech electronics for people and the environment. The website goodguide.com provides health, environment, and society ratings for household and personal care products. These are good beginnings to countering dissociations of knowledge.




    Dissociated Consequences




    Even if we could somehow know everything about all these complex systems that sustain our lives and know fully how each of our individual actions affect nature and people, our consequences still happen far away. Our dissociation from consequences liberates us to continue creating harms while feeling fairly immune from them. It's strange indeed that in the modern world we're separated from most of the actual consequences of our actions. They're dispersed and dissipated throughout the globe by vast transportation networks and markets, aided by modern telecommunications. If I buy a new car, the materials and components may come from dozens of countries on several continents. If I dispose of a computer, landscape and people in a remote Asian town may become contaminated by the toxic materials contained in it. But I'm hardly affected, at least in any discernible way. Even eating's a global act in modern economies. Food travels thousands of miles from farms and ranches to supermarkets and restaurants. In response, “slow food” and “local-vore” movements aim to make eating personal, deliberate, and local again.




    The economic and material networks of modern life together ensure that I directly experience relatively few of the consequences of my consumption choices. The economy is organized so that I feel mainly the positive effects of my actions while the negative ones are dispersed elsewhere, becoming what economists call “externalities.” My direct experience is limited to the financial cost and the immediate benefits (occasionally harms) of actually owning and using what I buy. The damages of its production and disposal are manifest elsewhere.




    Distance is, however, only one factor that mediates between people and their consequences. Between me and my e-waste contaminations lie thousands of people in high-tech companies and long, elaborate recycling networks with many middlemen. Companies and government agencies can rearrange harms and benefits geographically and across social classes. The people impacted are those with the least political and economic power; so e-waste gets sent to poor villages, not to wealthy Los Altos, California, where a lot of high-tech CEOs live. The stark reality of poverty and degraded environments is illustrated dramatically by an infamous December 1991 leaked internal memo authored by Lawrence Summers, then the chief economist of the World Bank: “Just between you and me, shouldn't the World Bank be encouraging MORE migration of the dirty industries to the LDCs [less developed countries]?…I think the economic logic behind dumping a load of toxic waste in the lowest wage country is impeccable and we should face up to that…. I've always thought that under-populated countries in Africa are vastly UNDER-polluted.”77
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