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Of all the hundreds of people I met during six years of traveling the world to research Earth Odyssey, it is Zhenbing Zhou who remains most vivid in my mind. Zhenbing was my interpreter in China; we traveled and worked together for six weeks before parting at the Hong Kong border in January 1997. He was a delightful and valuable traveling companion, for he had an easy laugh and exuded a charismatic good cheer that enabled him to strike up conversations with everyone from high government officials to gap-toothed peasants. And while he knew little about environmental issues per se, Zhenbing ended up teaching me more about the human environmental predicament than many of the august policy experts I consulted during my global adventure.

One day, as the train he and I were riding across Shanxi province in central China was delayed at a remote rural station, a middle-aged woman in rags crawled into a garbage can on the platform to scavenge for food. Such a scene was common in China, but it caused Zhenbing to reminisce about the pinched circumstances of his own early life growing up amid the economic deprivation and political chaos of the Cultural Revolution. The second of three sons, he had been raised in a small village about 120 miles northwest of Beijing. Like most Chinese peasants, his family was too poor to afford coal to heat their mud hut in winter. Instead, in a climate where temperatures often dropped well below zero, they burned crop stalks or dried leaves.

Zhenbing insisted the arrangement had been “comfortable enough,” but he also confided that the inside wall of his family's hut was often “white with icy waterdrops” from November to March. “In my village,” he added, “when a girl was preparing to marry, the first thing the parents checked was: ‘Will the back wall of the would-be son-in-law be white or not?' If not white, they approved the marriage, because that meant his family was wealthy enough to keep the house warm.”

The life of China's peasants began improving in the late 1970s as the market reforms of Deng Xiaoping transformed the nation's economy. More money began trickling into the hands of Zhenbing's family, and one of the first things they, and many other families, bought with it was winter coal. Who could blame them? As a result, white walls grew less common, and for the first time in their history, the Chinese people felt somewhat warm in winter. Zhenbing even got his first pair of shoes.

But the additional coal burning carried a heavy environmental cost. Multiply the story of Zhenbing's family by the nearly one billion people who lived in China at that time and you understand why China soon suffered some of the worst air pollution on earth. When I arrived in 1996, after fifteen more years of coal-powered economic development, there was so much coal dust in the air over cities like Beijing and X'ian that the midafternoon sky looked as dark as dusk. At the time, China boasted five of the world's ten most air-polluted cities (the ratio would increase to nine of ten by 1998) two million Chinese were dying every year from air and water pollution, and acid rain was affecting 29 percent of the nation's land area. Outsiders had cause for concern as well, for China's coal burning had made it the world's second-largest producer of the greenhouse gases that were causing global climate change.

But as I say, who could blame Zhenbing's family for wanting to shield themselves from winter's cold? Anyone else would have done the same thing. Which is why I'm grateful to Zhenbing; he unwittingly helped me understand that the biggest environmental problem in the world today is not climate change or ozone depletion or disappearing species or any of the other threats I set out to investigate when I left San Francisco in 1991 to travel the world. No, the biggest environmental problem is poverty—or, more precisely, the urge of billions of people to escape a level of poverty inconceivable to Americans. No one can begrudge the poor a better life, but the environmental consequences of their ascent from misery will be profound, particularly since most of the six billion humans now living on this planet are indeed distressingly poor.

If poverty is the biggest environmental challenge of our time, however, wealth is the biggest environmental burden. The consumption patterns of the nearly one billion people who live in the affluent world of Europe, North America, and other industrialized countries cause much more environmental damage—more greenhouse gas emissions, more forest cutting, more soil, air and water pollution—than do the strivings of the impoverished human majority. China again illustrates the point. Measured by population, Chinese outnumber Americans nearly five to one. Yet the United States dwarfs China's total environmental impact because Americans consume fifty-three times as many goods and services per capita.

All this gives Americans a special responsibility regarding the question I set out to investigate in Earth Odyssey: Will the human species act quickly and decisively enough to save itself from the many environmental hazards crowding in on it at the dawn of the twenty-first century?

Opinion polls indicate that most Americans consider themselves to be environmentalists. Nevertheless, for most of us, the environment remains an abstraction. Problems like global warming and ozone depletion may worry us, but we assume they lurk well off in the future or in distant lands and pose no real danger to us. In the following pages, I have tried to pierce that complacency, and make the abstract concrete, by writing a different kind of environmental book. Rather than the dry bureaucratic prose found in most such volumes, I have grounded my narrative in stories about the people and places I encountered during my global adventure—people like Zhenbing and his family; Garang, my guide through famine-plagued southern Sudan; Valodya, my driver in western Siberia; and dozens more. To these people, the environmental crisis is no mere abstraction; it is a punishing reality they live with every day.

And that reality, alas, continues to deteriorate. Just in the months since the hardback edition of Earth Odyssey was published, scientists have discovered that the Amazonian rainforest is being destroyed twice as fast as previously thought—ominous news, considering that the current global rate of loss will, if unaltered, leave the planet with no rainforests at all by 2050. Also by 2050, global emissions of greenhouse gases are expected to triple—another bad sign, considering that two South Pacific islands, Abanuea and Tebua Tarawa, disappeared beneath rising sea levels in 1999. Meanwhile, the Red Cross reported that deforestation and climate change are responsible for a sharp increase in what used to be called “natural disasters,” and that these tragedies are driving more and more people around the world into the poverty that spurs more environmental damage. The Red Cross estimated the number of so-called environmental refugees at 25 million in 1998. But that is a conservative figure. After all, the floods that roared through China's Yangtze and Songhua river valleys in 1998 displaced, at least temporarily, 56 million people.

All these examples come from overseas, but Americans make a big mistake if they think they are immune to the gathering environmental crisis. It is an axiom of ecology that everything is connected to everything else, and perhaps nowhere is this more apparent than regarding climate change. With its huge coal reserves and ambitious development plans, China alone could doom the rest of the planet to severe climate change. Global sea levels are already expected, under “business as usual” projections, to rise an average of one meter by 2100, submerging large parts of not only Shanghai and Guangzhou but also New York, Washington, and San Francisco. And the future is closer than we think. Babies born today could very well live the one hundred years necessary to experience this hot and stormy new world, thanks to humanity's continuing advances in medical and genetic technology.

Americans should therefore care a great deal about whether China triples or merely doubles its coal use over the next twenty years. And we should care even more about the behavior of our own nation, the world's single largest source of ecological stress.

The good news is, there are solutions to our environmental problems—solutions that are not just practical but profitable. I detail many of them in the closing chapters of this book, but I emphasize the point here because so many people assume that any environmental book must carry a message of gloom and doom. That may be because mainstream economists, politicians, business executives, and journalists have been proclaiming for years that cleaning up the environment must involve economic sacrifice. But the truth is that restoring our planet's ravaged ecosystems could become the biggest business enterprise of the new century, a bountiful source of jobs, profits, and opportunity.

In his new book, Cool Companies, former Assistant Secretary of Energy Joseph J. Romm documents how such firms as Dupont, 3M, Xerox, and Compaq are fattening their bottom lines while dramatically reducing the amount of greenhouse gases their facilities unleash into the atmosphere. Many “cool” companies enjoy “a return on investment that can exceed … 50 and even 100 percent,” reports Romm. The key is efficiency: not doing without but doing more with less. Toyota Auto Body Works, for example, a facility in Long Beach, California, that manufactures and paints the rear deck of Toyota pickup trucks, was consuming 2.5 million kilowatt hours (kwh) of electricity in 1991. By 1996, the plant had doubled its production volume while cutting electricity consumption by a third, thanks to such efficiency improvements as better motors, lighting, and air compressors.

With the right kind of presidential leadership, the federal government could encourage companies and individuals throughout the nation to join the efficiency crusade. The government could also get products like “green” cars off the ground by using the government's purchasing power. Americans have personal computers on their desks today largely because Washington got the computer industry up and running with a steady stream of purchases by the Pentagon in the 1960s. Those purchases helped companies climb the learning curve and bring down costs to where average consumers could afford to buy their own computers. Washington could do the same today with cars, the ultimate symbol of the environmental crisis. Every year, the government buys fifty thousand vehicles for official use. If Washington told Detroit it would keep buying those cars only if they were powered by hybrid-electric motors or hydrogen fuel cells, Detroit would surely comply, if only to keep the federal money flowing. And given Detroit's ample engineering talent, who can doubt that the industry would soon be producing green cars at competitive prices?

Americans tell pollsters they want environmental protection even if it means less economic growth, but the happy truth is they need not choose between the two. The same holds for the rest of the world. We humans know what to do to save ourselves. The question is: Will we act in time? Ten years ago, experts began warning that humanity had to have environmental solutions in place by 2000 to avoid eventual catastrophe. Today, most environmental trends are instead still heading in the wrong direction, and some are accelerating. This makes it hard to be optimistic. But it is important to distinguish between optimism and hope. Optimism is a rational calculation, while hope is an expression of faith—-faith in the human capacity to surprise, to unify and sacrifice, to innovate and to overcome what appear to be insurmountable odds. “With hope, one activist told me,” You can have magic.” Hope has triumphed more than once in recent years, as Vaclav Havel, whom I interview near the end of this book, so eloquently personifies. For my part, I see no reason hope can't triumph again, provided, that is, we all do our part.
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Playing the
Sorcerer's Apprentice


I am where all light is mute
With a bellowing like the ocean
Turbulent in a storm of warring winds
The hurricane of Hell in perpetual motion

—DANTE, The Inferno







The light is mute in Chongqing nearly all the time in winter. The city sits at the confluence of the Yangtze and Jialing rivers and is encircled by mountains that block any cleansing winds, so it is a naturally foggy place. As the industrial center of southwestern China, Chongqing also happens to suffer some of the worst air pollution in all China, which makes it a strong candidate for the most polluted city in the world. When the fog and pollution are both at their thickest, say the locals, “If you stretch your hand out in front of your face, you cannot see your fingers.”

Visibility was somewhat better than that during my visit to Chongqing in December 1996. Perched high above the Jialing one morning, peering into the dank grayness before me, I could dimly make out a black-and-white tugboat hugging the far shore of the river and, beyond that, the outlines of what looked like office buildings. This was the view from the back of the Chongqing Paper Factory, a massive, state-owned facility that local environmental officials had singled out as evidence of how well they were cleaning up Chongqing. Built in the 1940s, the factory had long been a terrible polluter, discharging enough chlorine and other toxic chemicals into the fialing “to cover the entire river with white foam,” according to an official of the Chongqing Environmental Protection Bureau who must remain nameless. Now, however, the factory had been “basically shut down,” the official had bragged in an interview.

At the factory itself, though, it didn't look that way. The official had discouraged me from trying to visit: “I myself would have to seek permission to enter,” he scolded. But when my interpreter, Zhenbing Zhou, and I arrived at the factory the next morning, we found the front gate open. Since no one stopped us, we simply walked in, kept moving, and tried to look like we belonged, passing ourselves off as just another Western investor and his trusty interpreter, checking out business opportunities in modern China.

The factory's entrance road descended to the right, past neatly stacked bamboo poles and cardboard boxes waiting to be pulped. A five-minute walk brought us to the back of the factory, adjacent to the cliff high above the river. Though clearly startled by my white face, a young worker feeding the coal furnaces cheerfully informed me that the factory was indeed still operating, though only about one-quarter of its eight thousand employees was working these days. He wasn't sure what had caused the layoffs—maybe the market economy?

A long set of concrete steps led out the back of the plant down to the river some eighty yards below. Halfway down the steps, Zhenbing and I cut left across the exposed riverbank, our shoes leaving clear prints on the dark, sandy soil. Within seconds we saw ahead of us a broad stream of bubbling water cascading down the hillside. The astringent odor of chlorine soon attacked our nostrils, and once we reached the stream's edge the smell was so powerful we immediately had to back away. Downstream, where the factory's discharge was emptying into the fialing, a frothy white plume was spreading across the slow-moving river.

After walking another fifty yards, we encountered a second stream, this one a mere foot wide but clogged with bizarre clusters of dried, orange foam the size of pineapples. Up ahead was a third small creek. Its stench identified it as household sewage (workers in China's state-owned factories generally live on-site or nearby), but its most extraordinary feature was its color—as black as used motor oil. Not ten yards from the creek, a grizzled peasant in a dark-blue Mao jacket and trousers (an outfit still worn in China by the poor) was bending over a tiny vegetable patch to pick some greens for his midday meal.

Yet all this was dwarfed by what lay ahead. It was the vapor we saw first—wispy white, it hung low in the air, like tear gas. Stepping closer, we heard the sound of gushing water. Not until we were mere footsteps away, however, could we see the source of the commotion: a vast, roaring torrent of white, easily thirty yards wide, splashing down the hillside from the rear of the factory like a waterfall of boiling milk. Again the scent of chlorine was unmistakable, but this waterfall was much whiter than the first. Decades of unhindered discharge had left the rocks coated with a creamlike residue, creating a perversely beautiful white-on-white effect. Above us, the waterfall had bent trees sideways; below, it split into five channels before pouring into the unfortunate Jialing. All this, and the factory was operating at only 25 percent capacity.

Hoping to leave the factory by a different gate than the one we had entered, Zhenbing and I headed uphill on a muddy trail that soon led us to a pathetic structure of brick and corrugated plastic. Vapor from the waterfall wafted through the building's doorways, past walls that had been stained a sickly white over the years. A legless red couch sat out front; a clothesline held a pair of blue nylon sweatpants. Curiosity compelled me to peek inside, where I saw not a stick of furniture nor electric light, only a couple filthy sleeping mats and thin blankets thrown in a corner beside what looked like cooking utensils. It seemed impossible that human beings lived in such a place, but no sooner had I snapped a photo than a young man with unkempt hair emerged from the far end of the building to urinate. “This is the poorer class,” explained Zhenbing.

The muddy trail eventually led up to a service road that appeared to offer us a way out. But Zhenbing and I had proceeded only a few yards on the road when a man wearing the olive-green, ankle-length greatcoat of the Chinese military suddenly came running toward us. It seemed our unauthorized factory tour was about to end badly after all.

But military greatcoats turned out to be a bit like Mao jackets—lots of poor Chinese wore them because they were cheap and functional. In any case, this man had worries of his own. Liquid was spilling from two large, loosely connected hoses by the side of the road, one that led back up to the factory and another that stretched down to the river below. The man barked orders at two workers straddling the hoses, and they stepped back. Then, without a word of warning to Zhenbing and me— though we stood a mere five feet away—the man knelt down and tightened the connection between the two hoses.

Instantly, he was engulfed in an explosion of gas. But he had expected it, and in one fluid motion he straightened up and started sprinting back up the service road, vanishing into the billowing cloud of chlorine after two steps. Zhenbing and I were not ready for the blast, but forward was the only way out, so we quickly held our breath and plunged after him. Six running strides brought us past the worst of the gas, but when we slowed to a brisk walk to avoid inhaling more than necessary, we were still surrounded by huge puffs of it. We started coughing fiercely and were still sputtering thirty yards up the road when we passed three dump trucks parked against the factory wall. A dozen workers were lounging in the backs of the trucks while the man in the greatcoat, who had run all the way here, bent down to tie his shoe. Chlorine is deadly (it was used in the poison gas attacks of World War I), yet the men in the trucks showed no concern about the vapors now floating past their heads. They did, however, nudge one another and stare at the foreigner trudging through their factory, evidently a far more unusual sight.

Zhenbing and I walked in silence to the plant's side exit and left without further incident. We were in the middle of a six-week trip through China, investigating the environmental crisis in Zhenbing's homeland, and it was not a cheering task. In Beijing, Xi'an, and other cities of the north, we had walked amid air so thick with coal dust and car fumes that even sunny days looked overcast and foggy. In the bone-dry province of Shanxi, a day's journey west of Beijing, we rode by train all afternoon without seeing anything resembling woods—only a few scattered, spindly trees that looked ready to expire any minute. Everywhere, it seemed, the land had been scalped, the water poisoned, the air made toxic and dark.

Despite having lived with China's pollution for decades, Zhenbing was not exactly a militant environmentalist. Born into a very poor rural family thirty years before, he, like most Chinese I had met, was quite willing to put up with filthy air and dirty water if it meant better pay, more jobs, a chance to get ahead. But our visit to the paper factory had shaken my new friend. Later, outside the factory, we were waiting for the bus back downtown. I was scribbling in my notebook when, behind me, I heard Zhenbing murmuring, as if in a dream, “My poor country. My poor country.”

When I left China in January 1997, several issues were making international headlines—human rights, China's possible entrance to the World Trade Organization, the government's alleged Washington influence buying. But before long, China's environmental crisis was bound to command equal attention. According to its government, China's population at the end of 1996 was 1.22 billion people. The true number was surely higher (as I will explain later, population figures are routinely underestimated in China), but even the official figure indicates that nearly one of every four humans on earth lives in China. What's more, the Chinese economy was the seventh largest in the world and some analysts expected it to be number one by 2010. Incomes have doubled since Deng Xiaoping initiated his marketplace reforms in 1979, and the environmental effects have been devastating.

Five of the world's ten most air polluted cities are in China. Sixty to 90 percent of the rainfalls in Guangdong, the southern province that is the epicenter of China's economic boom, are acid rain. Since nearly all the gasoline in China is leaded (Beijing switched to unleaded gas in 1997, and Shanghai and Guangzhou are expected to follow suit) and 80 percent of the coal is not “washed” before being burned, an extraordinary volume and variety of poisons seep into people's lungs and nervous systems. Water and air pollution are killing more than two million people a year, according to the World Bank. Lung disease, aggravated by air pollution and the increasingly fashionable habit of cigarette smoking, is responsible for one-fourth of all deaths in China. Suburban sprawl and erosion gobbled up thirty-five million hectares of farmland between 1950 and 1990, as much as all the farmland in Germany, France, and the United Kingdom. Farmland losses increased in the 1990s, as did water shortages, raising questions about China's ability to feed itself in years to come, especially as rising incomes lead to more meat-intensive diets.

Even the government's pronouncements, which invariably overac-centuated the positive, admitted that environmental degradation would get worse before it got better. After all, China's newfound wealth had only whetted people's appetites for more. The Chinese people wanted to join the global middle class, with all that entailed—cars, air conditioners, closets full of clothes, jet travel. Already, rising consumer demand was causing chronic electricity shortages. China planned to build more than one hundred new power stations during the next decade, adding 18,000 megawatts of capacity every year (roughly the equivalent of Louisiana's entire power grid). China's coal consumption was projected to double, if not triple, by 2020. All this will not only worsen the country's acid rain and air pollution but also endanger the entire planet by accelerating global warming and ozone depletion.

China's large population and grand economic ambitions make it the single most important environmental actor on the global stage in the late 1990s, with the exception of the United States. Like the United States, China can all but single-handedly guarantee that climate change, ozone depletion, acid rain, and other hazards become a reality for people all over the world. Virtually every key aspect of the environmental issue— from population growth and greenhouse gas emissions to air and water pollution; from the ecological impacts of communism and capitalism to the role of public opinion and the potential of technological fixes—is in play in China. What happens in China, like what happens in the United States, is therefore central to one of the great questions of our time: Will the human species survive the many environmental pressures crowding in on it at the end of the twentieth century?

By the time I left China in 1997,1 had spent the better part of six years trying to answer that question. My quest had taken me on a trip around the world that included extended (and sometimes repeated) stops in nineteen countries and interviews with everyone from heads of state like Vaclav Havel in Prague to starving peasants in war-torn Sudan. I had left the United States in May 1991, eighteen months after the Berlin Wall fell and three months after a U.S.—led army drove Iraqi invaders from Kuwait to maintain the flow of oil that modern economies crave like lungs crave oxygen.

Leaving San Francisco and traveling west to east, I began my global tour in Europe. After two months in Holland, France, Italy, Germany, and Sweden, I went to what was still the Soviet Union for five weeks. I continued on to Czechoslovakia, Greece, Turkey, Kenya, Sudan, Uganda, Thailand, and Brazil, where I visited the Amazon and attended the UN Earth Summit in June 1992. I later returned to Europe and the United States before concluding my travels with six weeks in China. I financed my wanderings by traveling light, living low on the food chain, and writing occasional magazine articles from the road.

Scientists had long studied whether elephants in the wild and dolphins in the deep were heading for extinction. I wanted to shift the gaze and turn the binoculars on my fellow humans. Just as scientists compare a given animal's behavior with the dynamics of its habitat to determine whether it is endangered, I planned to analyze human behavior in relation to the earth's ecosystems to gauge the environmental prospects of Homo sapiens.

In The Naked Ape, his provocative study of the human animal, zoologist Desmond Morris observed that humans “suffer from a strange complacency that… we are somehow above biological control” and that our collapse as the earth's dominant species is therefore impossible. Such complacency, Morris pointed out, flies in the face of all we know about the natural world. Biologists have estimated that 99 percent of all species in the history of the planet have ended in extinction. These 99 percent have been unable to survive the ceaseless competition—against the elements, against other species—that is the biological essence of life. The best known example is the dinosaurs, which, if current scientific thinking is correct, were doomed by a dramatic shift in the earth's climate some sixty-five million years ago, perhaps brought on by an asteroid colliding with the planet. Dinosaurs flourished for one hundred million years before meeting their demise, but the average species lasts no more than one million years before expiring. That bodes well for humans if one dates the birth of our species at 200,000 years ago, as recent DNA studies suggest; it is less comforting if one begins the count with the earliest cases of stone tool creation, between 1.5 and 2.5 million years ago. In any case, Homo sapiens are part of the lucky 1 percent of species that have survived so far, as are the millions of other species currently in existence. But survival is a constant challenge. Ecosystems are forever in flux, and the scramble for life takes unexpected turns.

“The main piece of bad news at the end of the twentieth century is that we humans can now destroy ourselves, in either of two ways. We can destroy ourselves quickly, through nuclear weapons, or slowly, through environmental degradation,” Hubert Reeves told me in Paris near the start of my global journey. Reeves was a cosmologist and bestselling author—a sort of French Carl Sagan. His appearance was dominated by a full gray beard that hung down to his chest and gave him the look of a wizard from the dim past who had miraculously been reincarnated and fitted out in modern garb. Yet in fact, he was the director of research at the Centre National de la Recherche Scientifique, the French government's main science institute. With the Cold War over, Reeves was optimistic that humanity could avoid nuclear self-destruction. He was less sanguine, however, about the threat posed by global warming, excessive population growth, and other more gradual forms of environmental overload. “This problem will be much more difficult to solve,” Reeves said, “because it is so much more complex. You can't just have two men sit down at a table and agree to stop being stupid.”

Indeed, many modern environmental hazards are rooted not in the collectively suicidal “logic” of nuclear weapons deployment but in economic activities and technological choices that bring pleasure, profits, paychecks, or simple survival to millions: the production and use of automobiles, the felling of rainforests by landless people, the relentless advertising and consumerism that boost sales figures the world over. Averting global warming, for example, could require phasing out fossil fuels altogether in favor of solar and other renewable energy sources, a shift that even solar advocates like Christopher Flavin of the Worldwatch Institute in Washington, D.C., acknowledge is “inconceivable” to most people (not to mention anathema to some powerful economic interests).

Of course, human activity has always imposed burdens on the earth's ecosystem. But the scale and technological power of twentieth-century civilization are many times greater than those of earlier generations, and so are the environmental side effects. Historically, sewage disposal has been the great challenge for human societies trying to maintain clean water supplies. That challenge remains today, especially in poor nations, but modern humans also live in a world awash in man-made chemicals. Global production increased 350 times between 1940 and 1982; the U.S. alone produced 435 billion pounds of such chemicals in 1992. Dioxin and other hormone-disrupting chemicals persist in the environment for decades and can travel thousands of miles; contamination and fertility declines have been detected even among Arctic polar bears. Likewise, the explosion at the Soviet Union's Chernobyl nuclear power plant in 1986 was arguably the most destructive accident in industrial history. The blast left the surrounding countryside uninhabitable for decades and brought death and disease to thousands of civilians. (The precise number of victims is still uncertain; see chapter 4.) The fact that different wind patterns could have sent most of the explosion's radiation across western Europe, where much of it blew in any case, attracted attention across the continent and generated new respect for environmental issues among masses and elites alike. “It was Chernobyl that caused the big change in public opinion about the environment,” Antonio Cian-ciullo, the environmental reporter for the Italian daily la Repubblica, told me in Rome. “Our readers were more interested in these questions after the accident. This caused editors to take environmental issues more seriously and increase coverage of them.”

Chernobyl made clear the irrelevance of national borders to modern environmental problems, a theme underlined by other key developments of the 1980s. Scientists had suspected since 1974 that the stratospheric ozone layer, which protects the earth from excessive ultraviolet radiation, was being damaged by man-made chemicals, especially chloro-fluorocarbons (CFCs), the active agent in air conditioners and refrigerators. Epidemics of skin cancer, weakened immune systems, and damage of the marine food chain were but some of the potential consequences of ozone layer destruction. But definitive proof of the problem did not come until 1985, when scientists observed a large hole in the ozone layer over Antarctica. The hole was so large that at first it was dismissed as impossible and blamed on a faulty sensor. But after subsequent observations confirmed the initial finding, and large ozone losses were also reported over much of the northern hemisphere, an international agreement ordering a phaseout of CFC production was signed in 1987. The negotiators of this so-called Montreal Protocol breathed a sigh of relief— prematurely, it soon turned out.

Another atmospheric threat making headlines in the late 1980s was global warming. Once again, the scientific community had long known about this danger; the first scholarly analysis appeared in 1896. But not until 1988 did global warming become a household term, thanks to the combination of an extremely hot summer in the United States and some remarkably frank congressional testimony by a prominent government scientist, Dr. James Hansen of the Goddard Space Institute. “It's time to stop waffling,” Hansen said. “… The greenhouse effect is here.”

Svante August Arrhenius, the Swedish chemist who authored the 1896 paper, had theorized correctly that the carbon dioxide released when fossil fuels were burned could have a warming effect on the planet's atmosphere. Like glass in a greenhouse, carbon dioxide traps heat from the sun that otherwise would reflect off the earth and back into space. Perhaps because Arrhenius hailed from a cold weather country, he speculated that the greenhouse effect might produce “more equable and better climates.” Modern scientists, however, saw trouble ahead. Higher global temperatures could melt glaciers and expand oceans, causing sea levels to rise and flooding such low-lying capitals as Amsterdam, Shanghai, and Washington, D.C. Since one-third of the world's people lived within thirty-five miles of a coastline, the potential loss of life and property was enormous.

Global warming would also likely cause more extreme weather events in general: more droughts, hurricanes, blizzards, and the like. The reasons are complex but boil down to the expectation that higher temperatures would increase water evaporation around the world. The extra evaporation would lead to more rainfall and storms for many regions even as it caused dry, inland areas like the Great Plains—the world's breadbasket—to experience more dryness. Although a warmer world might bring some benefits, most experts worried that it could disrupt global food production and price millions of the world's poor out of their daily bread. A hotter planet would likely be more disease-ridden as well, as insects and other agents of infection spread malaria and other tropical diseases to areas previously protected by their relatively cool temperatures.

To complicate matters, many of the emerging ecological threats seemed to reinforce one another. The same CFCs that widened the ozone hole also intensified the greenhouse effect. And the greenhouse effect, by raising temperatures too rapidly for plants and animals to adjust to, threatened to hasten species' extinction, another hazard attracting notice in the 1980s. According to Harvard biologist Edward O. Wilson, civilization was wiping out species thousands of times faster than the usual “background” rate of extinctions that had pertained over the previous ten thousand years. This did not bode well for humans, Wilson wrote, because biodiversity “supports the natural ecosystems on which human life ultimately depends [by] enriching the soil, purifying the water and creating the very air we breathe.” (Earthworms, for example, help make soil fertile by loosening it enough for oxygen and water to penetrate it.) Since tropical rainforests are home to more than half of the world's organisms, species loss has been driven most powerfully by tropical deforestation, which in the late 1980s was occurring so rapidly that, if the pace was maintained, the world would have no rainforests at all by 2050. Bringing the problem full circle, deforestation also boosted global warming because it released additional greenhouse gases into the atmosphere even as it deprived the planet of millions of trees that, through photosynthesis, could absorb excess carbon dioxide.

A further complication: although it is hard for humans to feel much urgency about problems far in the future, many of these problems have short fuses. The long lag time between cause and effect means that ozone depletion, climate change, and population growth could acquire so much momentum that they cannot be halted, much less reversed, quickly. The ozone layer, for example, is certain to remain depleted for decades, despite the CFC phaseout mandated by the Montreal Protocol, for the simple reason that CFCs remain in the atmosphere for decades. Not until 2050 are atmospheric concentrations of CFCs projected to return to the levels of the late 1970s, when the ozone hole first appeared. (And that assumes, naively, that everyone obeys the protocol.) Meanwhile, there will be costs. The U.S. Environmental Protection Agency estimated in 1991 that some twelve million Americans would develop skin cancer over the coming fifty years.

Likewise with global warming: the world's automobile tailpipes and industrial chimneys have been spewing greenhouse gases for decades, producing atmospheric concentrations of carbon dioxide 50 percent higher than what existed before the Industrial Revolution. According to the Intergovernmental Panel on Climate Change (IPCC), the 2,500 scientists and other experts commissioned in 1988 by the United Nations to study the problem, to stabilize concentrations at even this level—which might or might not deter significant climate change—global emissions would have to be cut by 50-70 percent, taking them back to 1950s levels. Carbon emissions have instead been growing by almost 1 percent a year, a trend that will concentrate twice as much carbon dioxide in the atmosphere by 2100 as existed during the preindustrial era, thus increasing the chances of severe climate change.

Like the captain of an oceanliner who has to turn the helm miles ahead of where he actually intends the vessel to change course, humans will have to alter their environmental behavior years in advance of seeing much positive effect. But is such farsighted behavior consistent with human nature? Millions of years of evolution have left humans capable of responding to immediate threats—the rustle of leaves or the sudden shadow overhead signaling the approach of a predator—but less inclined to react to dangers in the distant future. “We have a saying in Russia,” Moscow television reporter Sergei Skvortsov told me while explaining why Russians cared more about the economic collapse and political conflicts convulsing their nation than about their disasterously polluted environment. “We say, ‘Even the old grandmother does not cross herself until the lightning strikes/ Which means that people don't worry about bad things until they start to happen.”

Yet the more time that passes without taking action against hazards like global warming and population growth, the harder it will be to change course. Indeed, when I left on my global trip in 1991, some prominent environmental figures were warning that humanity was nearing a point of no return—that within ten years the momentum behind major environmental problems could become too powerful ever to reverse. Mostafa Tolba, executive director of the UN Environmental Program, declared that the 1990s would “determine the shape of the world for centuries.” Thomas Lovejoy, assistant secretary for external affairs at the Smithsonian Institution in Washington, D.C., told me, “The key environmental problems are so big, and so synergistic, that at a certain point they get beyond bringing under control. You can't solve them in the 1990s, but you have to get a grip on them during that time and position yourself to bring them under control later on.” Lester Brown, president of the Worldwatch Institute, also endorsed the ten-year action deadline, telling me, “We're faced with the need for an enormous amount of change in a short period of time if we're going to get the world onto a sustainable path.”

Skeptics smirked that environmentalists were forever crying wolf and that the approach of a new century (not to mention a new millennium) often called forth apocalyptic prophecies. Yet the voices urging action were too sober and respectable, too much a part of the status quo, to dismiss so easily. In 1989, British prime minister Margaret Thatcher, perhaps the least sentimental politician of her era, had taken the lead in calling for a quicker phaseout of ozone-destroying CFCs. In 1991, dozens of the world's largest corporations at least paid lip service to the need for more ecological business practices when they formed the Business Council for Sustainable Development. The U.S. National Academy of Sciences and the Royal Society of London issued a joint report in 1992 warning that “if current predictions of population growth prove accurate and patterns of human activity on the planet remain unchanged, science and technology may not be able to prevent either irreversible degradation of the environment or continued poverty for much of the world.”

Defenders of the status quo tended to discount such warnings as overwrought and unproven. The OPEC nations and oil and coal companies, for example, launched an aggressive public relations campaign to discredit the IPCC's findings about global warming, claiming that the panel's computer models were little more than guesswork. The campaign met with success in part because there was a kernel of truth to this objection: the computer models in question, like many of the tools scientists used to analyze environmental problems, did contain elements of uncertainty. But uncertainty could cut both ways, a point often overlooked by environmental skeptics.

The Montreal Protocol, for example, has been celebrated as a momentous achievement from the moment it was signed in 1987, for it seems to demonstrate that countries could cooperate to reverse a deep-seated environmental problem. The truth is more modest. The protocol actually greatly underestimated the ozone problem, largely because of inadequate scientific knowledge. When governments realized this, in 1990, they toughened the treaty; CFCs and other ozone-destroying chemicals would instead be phased out entirely by the year 2000. But in 1992, this target too was recognized as insufficient; findings of much greater than expected ozone depletion led the United States and other countries to pledge a complete halt to CFC production by 1995. And even this dramatic step was overtaken by further events. The ozone hole detected over Antarctica in 1995 was again much larger than predicted— bigger than North America—and its size remained essentially the same in 1996 and 1997. Thus, the problem continued to fester, even as many people assumed it had been fixed.

Humans have accumulated an impressive body of knowledge about the environmental crisis, but there is no escaping the fact that our knowledge is incomplete. “In effect, we are playing the sorcerer's apprentice with the planet,” Reeves told me in Paris, referring to Goethe's poem in which a wizard's assistant borrows the master's tricks, creates a deadly mess, and ends up fleeing for his life. “There are those who point to the uncertainties to argue against taking action, but this, I think, is a dangerous approach,” Reeves added. “If you smell smoke, you don't wait until your house is on fire to look for the reason.”

I had spent the hours prior to meeting Reeves strolling across Paris, visiting the Luxembourg Gardens, the lie de la Cite, and other favorite spots. By the time I ascended to his sixth-floor apartment near the Boulevard St. Michel, the setting sun was casting the city's pale stone facades and black window grilles into late afternoon shadow, and the light had attained that sparkling depth and clarity filmmakers revere as “magic hour.” Amid such resplendent testimony to the complementary beauties of the natural and man-made worlds, Reeves's comments about the two types of self-destruction humanity was courting seemed almost blasphemous to me. But not at all, Reeves replied. For there was a third possibility: that humans would learn to live in balance with the natural systems that make their existence possible. Which path humans would take was an open question, he added, which made the late twentieth century a very exciting time to be alive. “The fact that the summit of complexity in the known universe is now threatening itself with extinction is a cosmic drama of enormous proportion!” Reeves exclaimed.

It was that drama I hoped to observe and record during my travels. To circumnavigate the globe therefore seemed essential. Library research and telephone reporting are invaluable, and there is much of each in this book, but they are no substitute for observing things firsthand. I wanted to see for myself the rainforests that were said to be disappearing at such an alarming rate from tropical regions. I wanted to talk with the people whose farmland was supposedly turning to desert or highways before their very eyes. I wanted to walk the streets of the cities whose pollutants were threatening atmospheric disaster. I wanted to interview the scientists, activists, businesspeople, and government officials who were researching these issues and fighting out their policy implications.

I especially wondered what average people around the world thought about environmental problems. How much did residents of Prague, for example, the capital of the most polluted country in Europe, know about ecological threats? In the wake of the Cold War, at a time when Czechs and Slovaks were sorting out their national identity and struggling with the transition to liberal democracy and a market economy, how much of a priority was the environment? In a world overflowing with immediate crises like the Middle East conflict and the war in Bosnia, not to mention everyday issues of governance like taxes, jobs, and crime, how much urgency did people anywhere feel for ecological threats whose worst effects might not be felt for decades, if ever?

And were things really as bad as environmentalists claimed? Even if the gloomiest scenarios of global warming, topsoil loss, or chemical poisoning were realized, would that necessarily spell the end of the human race? Or, like the Black Plague that struck fourteenth-century Europe, would it perhaps “merely” thin out the population by killing one of every three people? And what about solutions? Was the environmental story an endless litany of gloom and doom, or was there good news as well?

In short, how much of a danger did environmental hazards pose to the future well-being of the human species, and how was humanity faring in its struggle against these hazards? Would human civilization still exist one hundred years from now? Or would our species have been wiped out, partially or completely, by ecological disasters of its own making?

Of course, none of the ecological hazards in question threatened to end all life on earth—just human life. Newspaper headlines notwithstanding, it is not a question of “saving the planet.” It might take thousands or even millions of years for the earth to recover from such man-made catastrophes as runaway global warming or full-scale nuclear war, but that is barely the blink of an eye in geological time. Modern humans have inhabited this planet for only the last 200,000 years of its estimated five-billion-year lifespan; the earth could obviously exist perfectly well without us. The real question is whether humans will act quickly and decisively enough to save themselves.

I trust it implies no disrespect for the rhinoceros or the aztec ant to confess that I am partial to my own species—I would like to see it survive and flourish. Yet in my travels, and in this book, I have tried not to let that bias color my views. I have sought to investigate our ecological future without being swayed by an emotional attachment to the outcome, approaching the question almost as if I were a visitor from another universe. This approach is more unusual than it might seem. Overtly or not, most environmental authors seek to persuade readers to think and act in certain ways: to recycle bottles, or to worry about population growth, or not to worry about population growth. That method is valid, but it can end up compromising truth to the vagaries of human psychology; a given situation is typically portrayed in worrisome enough tones to grab readers' attention, but not so darkly that it risks plunging them into a paralyzing despair. The aim of this book is different. It does not so much seek to promote solutions (much less guarantee happy endings) as to describe our collective behavior and ask where such behavior is likely to lead.

As the twentieth century draws to a close, many scientists, business leaders, government officials, and citizen activists see handwriting on the global wall warning of impending ecological collapse. I have done my best to examine the validity of that view, working not as a scientist but as an investigative reporter, armed with an open mind, a restless curiosity, and the freedom to explore. I freely concede that the ambitious scope of my inquiry has made omissions inevitable. I could not examine every environmental hazard in the detail it deserves, anymore than I could visit every country I would have liked. Travel is like knowledge: the more you see, the more you know you haven't seen. But I saw more of this planet's people and places than I ever dreamed possible, and I am deeply grateful for the privilege. I only hope that this account of my journey illuminates enough of our environmental predicament to help light the way forward for the people who live it.




[image: ]
“… We Are Still Here.”


The biggest problem of prejudice we face today is
not black versus white … but rich versus poor.

—JIMMY CARTER







Was it a dream, a trick of the night? Or the coming of dawn? Inside the hut, the darkness was total. There was only sound: the insistent keening of a great multitude of birds—not cheerful songsters but agitated complainers whose hoarse moans rose and fell, rose and fell, like a chorus of the dead jealously trying to hold back the day. The hut sat on a riverbank, and as the lamentation continued it became evident that the birds were in the trees across the river, in Ethiopia. Outside, it was still too dark to see, but the sky above the treeline was showing its first streaks of gray. By midday the sun would strike the earth so forcefully that neither man nor beast would venture far from shade, but for now the air was surprisingly cool and utterly still; not the slightest breeze grazed the skin. As the gray light advanced, the birds' cries receded, as if the approaching sun was driving the flock inexorably back to the netherworld of night. But the birds had succeeded in rousing a rooster, and its cawing began to awaken the people.

There was murmuring, coughing, rustling of limbs—the sounds of a large mass of humans emerging from slumber. They were members of the Dinka tribe, and they numbered in the tens of thousands. Their square, low huts of grass and saplings extended well into the bush; to walk from one end of the village to the other would require the better part of a morning. In the distance, far back from the river, a trumpet bleated an unsteady string of notes, reveille for the garrison of soldiers who only last month had repelled armed attackers from the settlement's southern border.

Above the trees, the gray had now turned silver, pink, and ivory. Perched on the wall of the hut by the river, a foot-long lizard cocked his head from side to side, then dashed the length of the structure in a single burst of clattering motion. This hut and six others nearby were surrounded by a high, wire fence that kept the villagers away from the supplies of food, medicine, and fresh water inside; the enclosure housed four relief workers from the International Committee for the Red Cross, as well as the occasional visitor.

As morning fires were lit, the acrid but not unpleasant smell of burning cow dung wafted past. Like a fleshy fist tapping a tabletop, the dull thump-thump-thump of a dura log announced the preparation of the day's first meal. The log stood taller than the youth who hoisted it, but he grinned with grown-up pride as he lifted the tool skyward before thrusting it point first into the hollowed-out stump before him. The kernels inside jumped and splashed against the sides. Black fingers gripping tan wood, the boy set a slow, patient rhythm. Two girls had gone to fetch water in which to boil the shelled kernels. In six hours, the dura, a tasteless gray mush, would be ready to eat.

The rising sun had now cleared the treeline, but its yellow gleam was visible for only seconds before a pale-blue cloud cover obscured it. In groups of threes and fours, Dinka now began passing by on their way to the river, which marked the border between Sudan and Ethiopia. On maps, this river, the Akobo, flows north to feed the White Nile, which merges with the Blue Nile to become the mighty tributary that irrigates Egypt. But during the dry season parts of the Akobo are little more than muddy ditches. Now, along its Sudanese bank, brilliant pink and yellow butterflies flashed among the low grasses. On the Ethiopian side, a monkey scampered down to the water's edge, then hurried back to the trees. Everything and everyone was awake now. Here in the village of Pochala, on the eastern edge of southern Sudan, deep in the continent of Africa, the daily cycle had begun anew.

It was ten minutes past seven when Garang arrived at the Red Cross compound for breakfast. Garang was serving as my translator in Pochala, but he had once been a librarian, which seemed a fitting occupation for a man with his patient manner and keen, understated intelligence. Perhaps it also explained the care with which he transcribed his name when we first met. Although he had introduced himself simply as Garang, he insisted, upon learning that I might write about him, on spelling out his full name: Daniel Garang Atiel. The written record is important.

The breakfast menu, as usual, was limited: a choice of tea or coffee colored with UHT milk, the tasteless, boxed variety that requires no refrigeration. There was no sugar, but—surprise!—there were finger bananas, squat green fruits the size of a man's thumb. Garang accepted two and munched them slowly, savoring each bite. Just under six feet tall, Garang was short for a Dinka, a tribe whose members are known for their long, stringy builds; heights of seven feet are not uncommon among adult males. I myself am six-feet-two, so back in the United States I rarely have to raise my gaze to look someone in the eye. In Pochala, I was slightly unnerved by having to look upward time and again to return smiles even from teenagers, boys and girls alike.

When I asked Garang how he had slept, he smiled and answered, “Not bad.” But not good either, apparently—barking dogs kept waking him up. “The dogs sensed wild beasts in the bush,” he explained, “and became agitated.”

One of the things I had come to marvel at about Garang was the breadth of his vocabulary in English, which was but one of five languages he spoke. He learned English in primary school and used it in his librarian's job; he also spoke Swahili, the pantribal language used throughout eastern Africa, as well as the tribal languages of his mother and father and a workable amount of Arabic, the official language in northern Sudan. Without affectation, Garang frequently used words like “agitated” rather than the more common but less precise “excited.” At the moment, though, I was less interested in his word choice than in learning exactly what kind of wild beasts had been prowling nearby last night.

“Hyena and lion,” Garang said. “Perhaps also leopard.”

“Weren't you afraid they would attack?” I asked.

“They would not attack in such a situation. The dogs made them uncertain, so they dared not try.”

His matter-of-fact tone suggested that this was a topic of no special concern to him, but prodded by my questions he was soon calmly outlining different tactics for defending oneself in the bush, tactics that varied according to the beast at hand. When he assured me that an unarmed man could kill a leopard, I asked if he had ever done so himself. He smiled and shook his head.

“Only very brave men do this,” he replied. “The leopard is the fiercest animal of all. And he is completely fearless. If a lion comes upon a large group of people in the bush, he will be uncertain and run away, unless he is almost dying from hunger. But a leopard will attack, even if he is one against a hundred. He will come straight at you. To kill him, you must wait until the very last moment, when the leopard has made his final spring toward your face. Then you throw your blanket at his head. He thinks the blanket is his prey and he grabs it with both hands and pulls it toward him. At this moment, the man must hit him across the face with a heavy stick. If he can break the leopard's nose, the leopard can die quite quickly.”

“And if the man misses?”

“Then the man will die quite quickly.”

Lions, on the other hand, employ subterfuge, Garang continued. “The lion moves from one side to the other, stirring up the dust with his hands so you cannot see. Then he springs.” The only animal a lion would not attack is the elephant, said Garang, but “a lion can be defeated by a pair of monkeys.” This astonishing assertion made me wonder if Garang was pulling my leg, a suggestion that seemed to mystify him; any child who had grown up in the bush knew these things. “Monkeys are very fast,” he explained, “with strong arms, and teeth as sharp as the lion. One monkey grabs the lion's tail while the other leaps on his back and bites him. The lion becomes confused, loses blood, and they overcome him. Monkeys are feared by all the other animals because they work as a team.”

Garang was in the middle of telling me about a band of monkeys that had attacked a military garrison in Sudan and left three soldiers dead when our conversation was interrupted. A young village woman had appeared at the gate of the Red Cross compound. She entered the compound timidly, as if unsure she had the right to be there. She asked to see the nurse and sat down in the shade to wait. Sunrise had been less than two hours ago, and already the freshness of dawn had given way to the heavy, blanketing heat of the tropical day. On the relief compound tape player, John Lennon was singing “Nobody Told Me There'd Be Days Like These.”

At last the nurse, a stocky German woman in her late twenties, appeared. Only then did the village woman unfold the tattered cloth she had slung from her neck. Inside was a nine-month-old baby girl, a tiny, doomed creature with a hideously large skull protruding from a wrinkled body with sagging skin and legs no thicker than a man's finger. The nurse laid the child on its back, using sacks of donated wheat from Canada as a makeshift examination table. The child opened its mouth to cry, but no sound came out. The nurse squeezed some milk into its mouth with a dropper, gave the mother a few additional packets of dried milk, and delivered a flurry of instructions in rapid-fire English. The mother nodded in polite incomprehension, smiled thank-you, and headed back to the village.

Like one out of every eleven African children, this unfortunate youngster would not live long enough to see her first birthday. The child had a slim chance of surviving, the nurse said after the woman had left, “but it will be better for everyone if it does not. It will never develop properly now. It will always be weak, always catching diseases. The mother cannot cope with that, and neither can the family.” The nurse had seen severe malnutrition too many times to be sentimental. So had Garang. “In the village we have a number of such cases,” he remarked in his quiet, even way. In fact, Garang looked far from healthy himself. His clean, angular features gave his face a certain handsomeness, but their gauntness made him look a decade older than his forty-two years. Especially across his forehead and around his eye sockets, the skin was stretched so tightly that his face seemed a quarter size too small for his skull. The veins in his forearms stood out so prominently that I could silently picture him as a breathing anatomy lesson.

Six months earlier, however, Garang had been even thinner, and many of the village children were as wretchedly malnourished as the baby girl we just observed. That was in June 1991, when the Dinka had just reached Pochala after a forced march of sixty miles, compelled by Sudan's long-standing civil war.

The original homeland of these Dinka was near Bor, a town approximately two hundred miles west of Pochala, in central southern Sudan, on the White Nile. There they had lived as farmers who raised cattle, caught fish, and grew a variety of crops. They fled Bor in the mid-1980s, when the civil war swept through the area, and eventually settled in a UN relief camp in western Ethiopia called Pinyudo, where they regained a kind of life. Then, in May 1991, they again found themselves victims of political violence after the overthrow of the government of Haile Mariam Mengistu in Ethiopia. Armed attackers intent on forcing the Dinka back to Sudan drove them out of Pinyudo. A neighboring relief camp was attacked first, which gave these Dinka enough warning to escape unharmed. Or so they thought.

“People ran in fear” upon hearing of the attack against their neighbors, Garang told me. “After a few days, we reached the Gila River. Some people thought they were safe then, so they stopped to rest and collect leaves in the thick forest there. Those were the ones who got disaster.” Unbeknownst to the Dinka, their assailants had pursued them. Garang allowed his wife and four young children less than a day's rest before ferrying them across the Gila in a rough-hewn raft. Saved by their speedy departure, they could only look back in horror when the second attack began. The Dinka who had waited before crossing the Gila, said Garang, “tried to join those of us already on the far side, but many did not make it. Some drowned, some were shot by gunfire. I lost two cousins that day.”

By the time the Dinka reached Pochala, they were frightened and exhausted. It was the rainy season in southern Sudan, and the humidity and insects were at their worst. Recalling that time, one Red Cross worker told me, “As soon as you woke up in the morning, you were covered with sweat, before even moving a muscle! The humidity must have been 100 percent. And the daytime temperature was always over 40 degrees, sometimes 50 [that is, between 104 and 122 degrees Fahrenheit], so it made people even weaker. The dampness encouraged mosquitoes and the spread of disease. I remember thinking, ‘If someone wanted to believe in hell, the literal hell they talk about in church, with fire and steam and suffering people, this is the place.' “

Most of all, the Dinka who made it to Pochala were extremely hungry. What food they had brought with them from Pinyudo had been consumed during the journey. Most families were eating only once every two days and surviving mainly on leaves and wild, poisonous fruit (which they soaked in the flood-swollen river for a couple days to purge the toxins). During the first week of July, the Red Cross managed to begin airdrops of food. Quantity was limited by the lack of an airstrip, however, and supplies fell woefully short of demand. Conditions among the Dinka deteriorated rapidly.

“The weaker children were lying on the ground, not moving, waiting for something to happen to them,” the Red Cross nurse told me. “When food bundles were air-dropped, our monitors had to race to reach them before the villagers did, or the bags would be torn apart and gone. After the drops, the healthier children would crawl around the drop zone, collecting the kernels left behind.” At the end of our conversation I asked the nurse what would have happened if the emergency food shipments had not arrived last July. She looked at me sharply, as though I hadn't listened to a word she had said. “There would have been many people who died from starvation, of course,” she replied.

I had come to Pochala as part of my environmental journey around the world, but what did starving Africans have to do with my investigation? Some analysts drew a link between famine and the greenhouse effect, arguing that the drought punishing Sudan and the rest of the Horn of Africa was one of the many consequences of global warming. Indeed, the Intergovernmental Panel on Climate Change had predicted that Africa would be the region hardest hit by global warming, both because of the continent's susceptibility to drought and because its farmers were too poor to rectify their dependence on rain-fed agriculture. Epidemics were also likely to increase, according to Paul Epstein, associate director of the Center for Health and the Global Environment at Harvard Medical School, because global warming would both raise temperatures and increase extreme weather events. “Since the late 1980s, the Horn of Africa has experienced very significant increases in the range in which mosquito-borne diseases like malaria are occurring, as well as a sharp increase in floods that have precipitated outbreaks of both mosquito-borne diseases and water-borne diseases like cholera,” said Epstein, who added, “Both of these trends are consistent with the predicted effects of global warming. I'm afraid we're in for some dark days.”

If these predictions turn out to be true, the plight of the Dinka offers a sobering preview of the punishing lives awaiting many Africans in the twenty-first century. Yet drought has plagued Africa for thousands of years, long before industrialization raised the specter of man-made climate change. The deeper relevance of the Dinka to the global ecological future, it seems to me, extends well beyond specific cause-and-effect scenarios. The Dinka are a living reminder of the enormous environmental challenges human beings have faced on this planet since our emergence as a species untold thousands of years ago. At the end of the twentieth century, the Dinka are still living the way that virtually all of us used to live—as hunter-gatherers and small-scale agriculturalists on the edge of survival. Extracting from the physical environment enough food to survive and reproduce has been a basic challenge for human beings since time immemorial. Indeed, life on the brink of starvation has been the fate of the vast majority of humans throughout history; only in the last two centuries have most people enjoyed adequate nutrition.

The Dinka do not have the luxury of worrying about the environmental dangers of the twenty-first century, even though they are likely to suffer disproportionately from them; they have enough problems simply surviving from one day to the next. And the environment is no abstraction to them, like it is to so many people in the United States, Europe, and the rest of the wealthy, industrialized world. The Dinka experience the natural world directly, unmediated by electricity, running water, refrigeration,' antibiotics, motor vehicles, and other modern technological marvels. Wildlife is the leopard that attacks their cattle or children, not something seen in books or at the zoo. And weather is no mere irritant to be neutralized with raincoats or central heating; it is an omnipotent unpredictable force whose whims determine whether there is enough food to eat.

None of this imputes a morally superior “noble savage” status to the Dinka; they are people like anyone else. But their material circumstances do encourage a type of consciousness that has been largely forgotten in the world's prosperous societies, where people have gotten used to buying their way past inconvenient environmental facts by, say, simply turning up the air-conditioning. Many Americans and Europeans, especially those living in cities, have grown so distanced from the natural world that they seem to think they could live without it. But let thunderstorms knock out the electricity for their computers and televisions, or let political turbulence shut off the supply of gasoline to their cars, and those same individuals would soon be as helpless as bugs in a jar. The Dinka, by contrast, know better than to take nature for granted. Their relationship with the environment is a vital concern to them—literally a matter of life and death. In this, they differ from more affluent members of the human species only in degree—in the starkness of their situation and the immediacy of its consequences.

I had left the United States wondering whether the human species would survive the next hundred years, but in Africa I encountered huge numbers of people for whom surviving even the next hundred days was no sure thing. According to the UN Food and Agriculture Organization (FAO), the number of chronically malnourished people in sub-Saharan Africa increased from ninety-six million in 1970 to over two hundred million in the early 1990s. The UN's World Food Program estimated the number of Africans at risk of starvation in 1992 at forty-two million; the countries most severely affected included Niger, Somalia, Ethiopia, Mozambique, Angola, Liberia, and Sudan, which alone accounted for seven million of the imperiled. Africa's largest country geographically, Sudan covers an area as big as the United States east of the Mississippi River. Its population numbers twenty-five million, which means that, if the UN figures were correct, more than one in four Sudanese were at risk of starvation during my visit in 1992.

African hunger has various causes, not least of which is the terrible poverty and poor climate that characterizes so much of the continent, not to mention the larceny often practiced by its rulers and the inequitable trade and financial arrangements imposed upon it by the global economy. Every year, the countries of sub-Saharan Africa pay some $12 billion in interest to service their debt to Western financial institutions; this money would more than cover the immediate food, health, education, and family planning needs of the entire continent.

But what often propels these underlying causes of poverty into full-scale famine is war. War not only kills people directly, it reduces the freedom to plant and harvest and disrupts the transportation networks needed to connect food growers and buyers. In Sudan, war has been a fact of life on and off since 1956, when independence was declared from Great Britain. The most recent phase of conflict began in 1983, when the Arab-dominated government in Khartoum adopted Islamic law. Blacks in the mainly animist and Christian south of Sudan took up arms against this move, sparking civil war. It was this war that had driven the Dinka in Pochala to flight and starvation, and they were hardly its only victims.

In western Sudan, fighting in the breadbasket region of Darfur and Kordofan had made the 1991 harvest “a virtually total failure,” despite normal rainfall, said Steven Green, a UN agricultural expert who toured the area and observed widespread and severe hunger. “In the central and northern areas of Darfur and Kordofan you don't see cows anymore,” Green told me in 1992. “Any cows. People have been slaughtering their animals and gathering famine foods like mukheit [a bitter wild fruit] to survive. Food stocks at the village level have run out. Those stocks may be moldy, two-year-old millet—people have a habit of putting aside something from every harvest
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