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      Foreword

      by Joseph Chilton Pearce author, The Crack in the Cosmic Egg, The Magical Child, Evolution’s End


      To discover brilliant, innovative, creative and original thinking is one of life’s rare privileges. To discover that such
         a thinker has focused on the most critical of all issues facing our species is encouraging. Because the following work is
         seminal, offering a viewpoint original yet ancient, I see our situation today in a new light. And, because of the scope and
         depth of this work, I find it inspiring as well as disturbing. I rather exhausted superlatives in praise of Thom Hartmann’s
         previous book, The Prophet’s Way, which I rightly called “the most important book I have ever read,” since that is what it was to me personally, but now I
         find this sequel to it calling for equal praise, since the issue here addresses the whole of our species and indeed all species.
      

      I have long puzzled how it is that the heart-breaking and near-terrifying nature of our ecological crisis is treated casually
         by and large, when not completely neglected or ignored by a general sleepwalk populace. A planetary crisis embraces everything
         from the personal and social to world-wide, but in spite of an occasional flurry of lip service and “let’s pretends” concerning
         the avalanche of disasters we are perpetrating, most of our gestures (a bit of recycling, a bit less driving, turning down
         the heat or AC, sending a check to the Sierra Club) seem to serve only to relieve our guilty conscience or mask our growing
         feeling of impotence. Nothing much is happening, at any rate, to halt our downward plunge.
      

      Perhaps our tendency to screen out and play ostrich is because the rape of our earth is simply too huge and awful a predicament,
         encompassing forces far beyond our personal control (and, it seems with a bit of reflection, everyone else’s since no one
         is in control). The only close parallel of which I know may be found in that now-receding cloud of atomic-annihilation which
         hung over our heads for nearly a half-century Or, on a more regional (and personal) level, I might mention the destruction
         by strip-mining, for bituminous coal, of the Appalachian mountains in southwest Virginia and eastern Kentucky, scene of my
         halcyon and idyllic childhood. The destructiveness of strip-mining, beginning in the post-World War II period, must be seen
         to be believed. A person can stand atop an untouched ridge and look out and see whole ranges literally leveled, annihilated,
         gone—ghastly scars gouged into what was once the loveliest of terrains, the southern highlands. Trail of the Lonesome Pine, and all that, now with rivers silted over and ruined, valleys decimated, the land defaced, but huge sums made in the offing—short
         term propositions that involved buying up entire judicial systems throughout the region and blocking every conceivable recourse
         to sanity; earth movers with wheels two stories high (vehicles that had to be constructed on site) moved mountains without
         a grain of faith—only petroleum.
      

      Hartmann throws new light on all such issues, showing that our current crisis has a history spanning thousands of years. We
         but echo forces of thought long-since put into motion, woven into our very neural processes of brain. An inherited cultural
         mind-set building over millennia lies behind our ever increasing acts of violence to our earth—and each other. The strange
         anxiety and rage which pervades our modern world is “old karma,” of long standing, which we accept as naturally as labeling
         the color blue as blue or red as red—simply our inheritance, like the father’s eating of sour grapes that set the son’s teeth
         on edge generation by generation—an unconscious cycle, but one that can be broken by conscious action, as Hartmann shows.
      

      “Oh, that greens-business” is, however, a common response to the ecological issue, particularly from those successful souls
         on their way to out-gating Bill Gates: We are so wrapped up in our personal pursuits, simply “getting by,” or “making it”
         in the world, that it’s hard to step back and consider the consequences of ordinary daily actions unconsciously accepted as
         the norm. Or we rationalize, as with a businessman friend of mine who summarized the ecological “dither” with a reference
         to the enormous size of our planet and our equally enormous insignificance on its surface—as though us microorganisms crawling
         about on this vast ball could have any significant effect on planetary function!
      

      Thom Hartmann addresses our plight with an admirable simplicity and clarity, backed with an array of research which is sobering
         indeed. I waved his manuscript about and waxed eloquent over it to friends the other day, but in spite of my enthusiasm, the
         countenance of my friends changed. “Oh, that . . .” when they found the subject was ecology. They went on with their discussion
         of things that really mattered—which did not include asides like wounded earth, a dying ecosystem, a withering human spirit
         with massive overpopulation and starvation looming.
      

      I recall my seat-companion on a flight from Los Angeles to Washington, D.C. in 1979 (near twenty years ago as of this writing),
         a geophysicist in the government’s department of geology, just returned from an international meeting of geophysicists in
         Tokyo. He was hardly an optimist. “Everything our department had predicted over a 50-year period, and reported to our government,”
         he claimed, “has been born out to the letter, and yet every report we have made that addresses the gravity of our ecological
         situation has been as systematically ignored or outright suppressed. We don’t have much to contribute to the gross national
         product, I suppose, and so are dismissed with the comment: ‘we need not disturb the public with alarmists like these scientists,
         who take themselves so seriously, you know.’”
      

      The principal concern of that 1979 international gathering of geoscientists my traveling companion referred to was the destruction
         of the equatorial rain-belt forests. The only substantial source of planetary oxygen and absorbent of carbon dioxide around,
         and a major factor in global rainfall and weather patterns, rainforests were disappearing at the rate of 300 acres per hour
         at that time, and according to the consensus of those scientists, a cataclysmic, global error was being made and mounting
         in tempo.
      

      To find just how that tempo has increased, read on, dear reader, into statistics these twenty years later, if you dare.

      Another flying companion-by-chance was a geologist with BP (British Petroleum) in 1991. “We are running out of oil,” was his
         lament. “The end is in sight, yet we continue to burn it,” he moaned. “We should conserve petroleum for the vast potential
         of synthetics and products possible through it. We could develop something like hydrogen fuel instead,” he pointed out, “the
         most common substance in the universe. We’re sure it could be adapted to run cars, factories, electric generators and all
         that. But burning the last reserves of petroleum,” he repeated, “is a disaster of major proportions and vastly illogical.”
         (I haven’t heard mention of hydrogen since, nor has the logic of your hot economy been brought to question.)
      

      Were burning our oil reserves the only illogical operation taking place today, our species-wide undercurrent of anxiety might
         not be so marked, but oil is only one strand in a web of interlocking actions of sheer insanity which Hartmann delineates
         in the following pages. Why read such stuff, you might ask, if the situation is as grim as the experts claim? Why not eat,
         drink and be merry, gathering the few rosebuds we may, since tomorrow . . .? You should read on because a citizenry informed by
         superficial three-minute sound bites at best responds superficially. Far more than the spotted owl is at stake. Hartmann’s
         gathering of cold facts is necessary to grasp the full significance of what is happening, and his call to responsible action,
         an action which any and all of us are capable of making, is a reasonable, practical call to sanity that could, if not turn
         the situation around, at least plant the seed for a new ecology, a new earth, a “saving remnant,” if you will, when a nonviable
         and chaotic system finally destroys itself. We first must understand the illness, to understand the prescription for health.
      

      Books on the coming ecological collapse are appearing at an increasing rate, of course, while scientific groups plead with
         governments, industries and consumers to heed the signs. All to absolutely no avail. Many of us addressing critical issues
         of the day preach only to the converted (no one else listens) while the great machine, now grown to the status of “global
         economy,” plunges faster toward a precipice. We recall Rachel Carson’s prophetic Silent Spring of many years ago, and speak of her work “turning around” the whole issue of chemical poisoning, but realize, in retrospect,
         that no significant change took place at all, simply cosmetic glosses to ease the outcry and continue unabated what we were
         doing. Our “environmental protective agencies” continue straining at a few penny-gnats for the cameras, while swallowing vast
         big-buck camels behind our backs. Carson’s contentions, after all, would also have done little to contribute to the gross
         national product; so mother’s milk contains more DDT today than in her time, along with a host of new chemicals she dreamed
         not of. (We produce an average of nine thousand new chemicals yearly, molecular combinations existing nowhere else in the
         universe and 90% carcinogenic.) And cancer, which ironically laid poor Rachel in her grave, grows near exponentially.
      

      In 1954, really way back there, the British cellular biologists, Williamson and Pierce, after thirty years of medical research
         under a Peckham Foundation grant, spoke of our species as having become a cancer on the living body of our earth, and predicted
         that, since earth and its inhabitants were a single living symbiosis, cancer as a disease of our species would expand into
         major, epidemic proportions. Their prognoses and recommendations would hardly have contributed to Britain’s industrial growth,
         much less that of the United States, and were totally ignored.
      

      A new viewpoint, a new way of looking, seeing, and presenting the garish facts, that should be so self-evident, has long been
         called for, as a practical way of responding effectively, has long been needed. And this is precisely what Thom Hartmann
         presents here: he makes clear how the impoverishment and decline of the human spirit is at the root of our disease, that these
         roots are hardly new, but have grown for millennia, and that only a new cultural image of ourselves and life itself will bail
         us out. We hear ad nauseam of “the new paradigm” emerging in the sciences, but a rediscovery of a very ancient paradigm, that of the sacredness of everyday
         life, the sanctity of every life form, of our living earth, ourselves and each other, alone can turn the tide. And we are
         not going to be given this image via television or computer CD-ROMs.
      

      So the last part of this book is not just a call for personal responsibility, a rather vague abstraction, but offers a powerful
         and articulate “prescription for behavior” even the least of us can follow, both to discover within us this ancient but ever-new
         image of life, and live that image out. Here is a call for action any and all of us can undertake, to our own personal enrichment,
         spiritual awakening or renewal, and peace of mind, as well as restoration of our planet.
      

      I can only urge that this remarkable, unusual, unique and extraordinary book be read by everyone, talked about, promoted by
         each of us as though our personal life were at stake—which it so vitally is.
      

      Surely we grow tired of “wake-up calls” to action, but this is one we ignore to the peril of ourselves, our children and their
         children, and this beautiful earth given to our charge. I thought, on reading Jerry Mander’s masterpiece In the Absence of the Sacred, which pointed in the same direction Hartmann takes, that I was informed on the ecological issue, but my eyes were opened
         to new perspectives in The Last Hours of Ancient Sunlight.
      

      So read this book! Buy a copy and give it to a friend. Tilt at a few windmills—send a copy to your congressman, senator, Chamber
         of Commerce, radio station. Insist it become part of every curriculum in every school, college, university. And don’t rest
         on your virtuous laurels with a couple of benevolent gestures (as I tend to do). Keep it up—the deterioration we have helped
         spin ever faster will not readily abate. Huge forces are in motion. Huge commitment is called for.
      

      On hearing of the slaughter of elephants in Africa, my then-eleven-year-old daughter, newly possessed of that straightforward
         and clear logic of the young, and so unable to grasp the murderous irrationality of adults, paced the floor weeping and crying
         out “How can they do that? How?”—then turned, pointed to me, and admonished: “And you just sit there!”
      

      What could I say, when I would I could have done something, but knew not of the means. The following pages, after remarkable
         insights into the nature of the ills befalling us, offers as even more remarkable means, an outline for concrete action of
         an unusual and unexpected sort. And even I, here in my seventh decade toward wherever, can do something indeed, as can you.
         So, as my daughter would say: “Don’t just sit there, do something!” Promote this book and live its message. Now. Today is
         the day, and this is the hour.
      

      Respectfully,

      Joseph Chilton Pearce

      Faber, Virginia

   
      Introduction

      Why This Book?

      
We have had our last chance. If we do not devise some greater and more equitable system, Armageddon will be at our door.
      

      —Douglas MacArthur (1880–1964), 2 September 1945

      In the 24 hours since this time yesterday, over 200,000 acres of rainforest have been destroyed in our world. Fully 13 million
         tons of toxic chemicals have been released into our environment. Over 45,000 people have died of starvation, 38,000 of them
         children. And more than 130 plant or animal species have been driven to extinction by the actions of humans. (The last time
         there was such a rapid loss of species was when the dinosaurs vanished.) And all this just since yesterday.
      

      We in the modern world most often go through our lives concerned with the day-to-day issues of making a living and hanging
         onto our particular lifestyle. Occasionally, we’ll listen a bit more closely, look a bit more deeply, and can find, often
         with little effort, a cacophony of voices of doom about the future, ranging from the reasonable to the unlikely.
      

      Daily, we can see, hear, or read stories in our media about new killer bacteria or viruses, increasingly severe weather and
         killer storms, widespread cancer-causing pollution, alarming threats to our food supply, and those who say that economic collapse
         and worldwide depression—or perhaps the final battle at Armageddon—are just a few more days or years away.
      

      There are also those who will tell you that everything is just fine, thank you very much, and that there’s no problem: the
         entire human population of the world could fit into an area the size of Florida (although this is not a popular idea among
         Floridians) and that technology will one day answer all our problems.
      

      Amidst these dueling arguments about what’s wrong or right with the world are controversies over what should be done or not
         done about it.
      

      The problem with most of these arguments and positions is that they overlook four basic realities:

      1. Despite the impact of modern technology, the present world’s dilemmas and dangers are not accidents caused by recent changes.
         They are the predictable result of the way humanity has been living since the first city/states of the Sumerians were established
         around 7,000 years ago. Furthermore, they echo repeated cycles such city/states have gone through since some humans decided
         to move from living in tribes to living in city/states.
      

      2. We (and all other living things) are made up of the food we eat, and the food has sunlight as its sole source of energy.
         No sun means no living things; abundant sunlight and ample water mean abundant life forms. We are made of sunlight. How we
         marshal this most-fundamental resource is a reflection of how we see ourselves in relationship to the rest of the natural
         world.
      

      3. Our problems derive not from our technology, our diet, violence in the media, or any other one thing we do. They arise
         out of our culture—our view of the world. The reason most solutions offered to the world’s crises are impractical is because
         they arise from the same world view that caused the problem. As you’ll see in this book, recycling won’t save the world, birth
         control won’t save the world, and saving what little is left of the rainforests won’t save the world. Even if all those good
         things were fully implemented, our fundamental problem would still remain, and will inevitably be repeated. Even cold fusion
         and the elimination of the need for oil, with free electricity for everybody in the world, will not “save the world.” Nothing
         but changing our way of seeing and understanding the world can produce real, meaningful, and lasting change . . . and that change
         in perspective will then naturally lead us to begin to control our populations, save our forests, re-create community, and
         reduce our wasteful consumption.
      

      4. The solutions I’m proposing in this book are neither new nor radical in the total history of the human race. In fact, they
         represent a way of viewing the world that has sustained and nurtured humanity for tens to hundreds of thousands of years.
         The indigenous tribes of South America, North America, Africa, Australia, and early Asia did not overpopulate or destroy their
         world, even though in most cases they had access to far more resources than they used. Neither does the fossil and historical
         record show that they led rude and desperate lives, as is so often depicted in media and in the mind of the average person.
         They lived a sustainable way of life, seeing the sacredness of the world and the presence of the Creator and divinity in all
         things, and generally led fulfilling lives with far more leisure time than working-class citizens of the industrialized world
         will ever enjoy. Their consciousness and lifestyle kept their culture and people alive a hundred times longer than the United
         States has existed, and continues to sustain millions of them worldwide. They have important lessons to teach us—although,
         as this book will show, we “civilized” peoples are literally exterminating them, and, therefore, face the terrible risk of
         losing their knowledge as we take their lands, languages, and lives.
      

      When enough people change the way they view things, then solutions become evident, often in ways we couldn’t even imagine
         before we looked with new eyes. We have destroyed much of the world because of our culture; we can save much of it by changing
         our culture. As you read this book, you’ll see that in the cultural underpinnings of our ancestors we can find the ancient
         keys of knowledge to preserve the human race and the planet, without going back to living in caves or huts. In the very intentional and voluntary reduction of consumption lies a safer path for
         humans and the planet. And this book will show you how to achieve a finer quality in your own life as you participate in saving
         humanity and our world.
      

      ♦ ♦ ♦

      This book is about where the world is headed and what we can do about it. The ending is optimistic, but along the way there
         are places where what you’ll learn is not very good news . . . except that in understanding how things are and how they got that
         way, we discover tools all around us—mostly in the way we live and view the world—which are positive and transformational.
         So, in that context, even the “bad news” is really good news. Guilt and depression are not the goals of this book: I’m writing
         in the hope of creating positive and lasting change.
      

      The book starts with a portrayal of the state of the world today: population growth, the depletion of our resources, and how
         we’ve “fouled our nest” in the process. Vitally important at this stage is a new insight into a factor that few people have
         realized: the source of the energy that we consume for food and fuel, and the evidence that we truly are in the process of
         exhausting that source. We’ll cover how we got here, and learn why so many people today think that things look just fine,
         even though they’re not.
      

      People who’ve worked with me on the book have told me that by the time they’ve finished reading the first third of the book,
         their entire understanding of life has changed; they have a new, unsettled, but inescapable view of why things are the way
         they are, and what it means for the future if we don’t do something soon. It’s at this point that some travelers turn back
         or lose their way, preferring not to continue on the path that they’ve discovered leads straight from our past into a future
         that looks unsettling. But there is hope for the future, even in the face of the problems we see.
      

      The second part of this book explains the “why” of how we got ourselves into this mess. Understanding this “why” is, I believe,
         the key to saving our future, and opens the door to new solutions that, it turns out, have already been proven viable.
      

      In the last part of the book we’ll take the new understandings we’ve gained and see what we can do with them. If you’ll follow
         along, you’ll be left with a sense of realistic, fact-based confidence that if we do the right things, we really can make it to the other side.
      

      Please stay with us. As my friend Gwynne Fisher says, “Hope is the foundation of our maturing.” This book is ultimately about hope, and—once we understand how things are and how they got this way—offers concrete solutions for a brighter, more meaningful,
         and more joyous future.

      Thom Hartmann

 Roxbury, Vermont

   
      PART I

      We’re Running Out of Ancient Sunlight

      Where our energy came from how we’re “living beyond our means,” and what will happen to our children when we run out

      It all starts with sunlight.

      Sunlight pours energy on the earth, and the energy gets converted from one form to another, in an endless cycle of life, death,
         and renewal. Some of the sunlight got stored underground, which has provided us with a tremendous “savings account” of energy
         on which we can draw. Our civilization has developed a vast thirst for this energy, as we’ve built billions and billions of
         machines large and small that all depend on fuel and electricity.
      

      But our savings are running low, which will most likely make for some very hard times.

      In Part I of The Last Hours of Ancient Sunlight we’ll lay out the scope of the situation as a foundation for planning our response. Topics in Part I include:
      


      	The history of sunlight in the human story

      	How can things look okay yet be so bad?

      	The importance of trees—their three vital roles in a renewable environment, and some alarming statistics on what’s happening
         as we cut them down

      	The accelerating rate of species extinctions as we alter the world and its climate


      
      Let’s start at the beginning, with the fuel source that gave life to this planet millions of years ago: Sunlight.
      

   
      We’re Made Out of Sunlight

      
The Sun, the hearth of affection and life, pours burning love on the delighted earth.
      

      

      —Arthur Rimbaud (1854–1891)

      In a very real sense, we’re all made out of sunlight.

      Sunlight radiating heat, visible light, and ultraviolet light is the source of virtually all life on Earth. Everything you
         see alive around you is there because a plant somewhere was able to capture sunlight and store it.
      

      All animals live from these plants, whether directly (as with herbivores) or indirectly (as with carnivores, which eat the
         herbivores). This is true of mammals, insects, birds, amphibians, reptiles, bacteria . . . everything living. Every life form on
         the surface of this planet is here because a plant was able to gather sunlight and store it, and something else was able to
         eat that plant and take that sunlight-energy into power its body 1
         
         
      

      In this way, the abundance or lack of abundance of our human food supply was, until the past few hundred years, largely determined
         by how much sunlight hit the ground. And for all non-human life forms on the planet, this is still the case—you can see that
         many of the areas around the equator that are bathed in sunlight are filled with plant and animal life, whereas in the relatively
         sun-starved polar regions there are far fewer living creatures and less diversity among them.
      

      The plant kingdoms method of sunlight storage is quite straightforward. Our atmosphere has billions of tons of carbon in it,
         most in the form of the gas carbon dioxide, or CO2. Plants “inhale” this CO2, and use the energy of sunlight to drive a chemical reaction in their leaves called photosynthesis, which breaks the two
         atoms of oxygen free from the carbon, producing free carbon (C) and oxygen (O2). The carbon is then used by the plant to manufacture carbohydrates like cellulose and virtually all other plant matter—roots,
         stems, leaves, fruits, and nuts—and the oxygen is “exhaled” as a waste gas by the plant.
      

      Many people I’ve met believe that plants are made up of soil—that the tree outside your house, for example, is mostly made
         from the soil in which it grew. That’s a common mistake, however—that tree is mostly made up of one of the gasses in our air
         (carbon dioxide) and water (hydrogen and oxygen). Trees are solidified air and sunlight!
      

      Plant leaves capture sunlight and use that energy to extract carbon as carbon dioxide from the air, combine it with oxygen
         and hydrogen from water, to form sugars and other complex carbohydrates (carbohydrates are also made of carbon, hydrogen,
         and oxygen) such as the cellulose which makes up most of the roots, leaves, and trunk.
      

      When you burn wood, the “sunlight energy” is released in the form of light and heat (from the fire). Most of the carbon in
         the wood reverses the photosynthesis.
      

      The small pile of ash you’re left with is all the minerals the huge tree had taken from the soil. Everything else was gas
         from the air: carbon, hydrogen, and oxygen.
      

      Animals, including humans, cannot create tissues directly from sunlight, water, and air, as plants can. Thus the human population
         of the planet from the beginning of our history was limited by the amount of readily available plant food (and animals-that-eat-plants
         food). Because of this, from the dawn of humanity (estimated at 200,000 years ago) until about 40,000 years ago, the entire
         world probably never held more than about five million human inhabitants. That’s fewer people worldwide than Detroit has today.
      

      I suspect the reason for this low global census is that people in that time ate only wild-growing food. If sunlight fell on
         100 acres of wildlands producing enough food to feed ten people—through edible fruits, vegetables, seeds, and wild animals
         which ate the plants—then the population density of that forest would stabilize at that level. Studies of all kinds of animal
         populations show that mammals—including humans—become less fertile, and death rates increase when there is not enough food
         to sustain a local population. This is nature’s population control system for every animal species: population is limited
         to what the local plant/food supply can feed.
      

      Similarly, people’s clothing and shelter back then were made out of plants and animal skins which themselves came to life
         because of “current sunlight,” the sunlight which fell on the ground over the few years of their lives. We used the skins
         of animals and trees (things that had consumed sunlight in recent years) to construct clothing and housing. All these are
         made from relatively current sunlight.
      

      Extracting more sunlight— from other animals

      Something important happened, sometime around 40,000 years ago: humans figured out a way to change the patterns of nature
         so we could get more sunlight/food than other species did. Our food supply had been limited to those plants and animals that
         were growing naturally around us. The human food supply was determined by how many deer or rabbits the local forest could
         support, or the number of edible plants that could be found or grown in good soil.
      

      But in areas where the soil was too poor for farming or forest, supporting only scrub brush and grasses, humans discovered
         that ruminant (grazing) animals like goats, sheep, and cows could eat those plants that we couldn’t, and could therefore convert
         the daily sunlight captured by the scrub and wild plants on that “useless” land into animal flesh, which we could eat. So
         if we could increase the number of the ruminant animals through herding and domestication, then we could eat more of the recent
         sunlight they were consuming as grasses and plants which were previously useless to humans.
      

      This provided to our ancestors more usable energy, both as work animals and as food animals.

      And so domestication and herding were born, for which we can find archeological evidence going back over 40,000 years. These
         practices flourished and spread because they let us eat more of the recent years’ sunlight from a given area of land by using
         animals as intermediaries.
      

      Extracting more sunlight— from the land

      About this same time in history, we also figured out that we could replace inedible forests with edible crops.

      Instead of having a plot of land produce only enough food to feed ten people, that same land could now be worked to feed a
         hundred. The beginning of agriculture is referred to as the Agricultural Revolution, and it began to gather momentum about
         10,000 years ago.
      

      Because we had discovered and begun to use these two methods (herding and agriculture) to more efficiently convert the sun’s
         energy into human food, our food supply grew Following the basic laws of nature, because there was more food, there could
         be more humans, and the human population started growing faster.
      

      Within a few thousand years of that time, we also discovered how to extract mineral ores from the Earth, to smelt pure metals
         from them, and to build tools from these metals. These tools, such as plows and scythes, made us much more productive farmers,
         so the period from 8,000 BC until around the time of Christ saw the human population of the world increase from five million people to 250 million people,
         a number just a bit smaller than the current population of the United States.
      

      But we were still only using about one year’s worth of sunlight-energy per year, and so even though we were eliminating some
         competing or food-species, our impact on the planet remained minimal at worst. We weren’t “dipping into our savings” to supply
         our needs, yet.
      

      Then, as it happened, in the Middle Ages we discovered a new source of sunlight (which had been captured by plants nearly
         400 million years ago) that fit in nicely with our new theory that it was acceptable for humans to destroy our competitors
         for food, to convert all resources of the planet to the production of food for humans: coal, by replacing forests as a source
         of heat and thus freeing land for agriculture, could be used to increase our production of food.
      

      When ancient sunlight got stored in the Earth

      Around 400 million years ago, there was an era which scientists named the Carboniferous period. Its name derives from the
         fact that at the beginning of this period there were huge amounts of carbon in the atmosphere in the form of carbon dioxide.
      

      Carbon dioxide is a “greenhouse gas,” which holds the heat of the Sun against the Earth like the-glass of a greenhouse, rather
         than letting it escape back out into space. During the Carboniferous Period, which lasted 70 million years and extended from
         340 to 410 million years ago, there was so much carbon dioxide in the Earth’s atmosphere that the temperature of the planet
         registered much higher than it does today.
      

      The Earth is about 25% land and about 75% oceans, and at that time the entire planet’s land mass consisted of one huge continent
         which geologists refer to as Pangaea.
      

      Pangaea existed long before the arrival of birds and mammals, before the dinosaurs even, and the only life-forms on the planet
         were plants, fish, insects, and small reptiles. The high levels of carbon dioxide in the air both trapped sunlight energy
         as heat and provided copious carbon for the plants to use as raw material, so they grew abundantly. Virtually all of Pangaea
         was covered with a dense mat of vegetation, rising hundreds of feet into the air, creating a thick ground cover of rotting
         and dead plant matter that became, in some places, hundreds or even thousands of feet deep. The mats of living and dead vegetation
         became thicker and thicker as this phase continued over 70 million years.
      

      As the plants grew ever more lush, they trapped more and more of the carbon from the atmosphere (converting it into cellulose
         as leaves, stems, and roots), reducing levels of atmospheric carbon dioxide while retaining that carbon as plant material
         in the thick mat that covered the one continent of Pangaea.
      

      At the same time, the oceans, which cover three-quarters of the Earths surface, were also home to huge quantities of plant
         matter, although much of this was of a simpler type such as single-celled algae and other microscopic plants. These, too,
         captured the energy of the sun near the surface of the oceans. They used that energy to convert atmospheric carbon dioxide
         into plant-matter carbon, and then died and settled to the ocean floors.
      

      Approximately 300 million years ago, a massive disaster occurred and created one of the five historical extinctions which
         have struck our planet. Nobody knows exactly why (a collision with a comet or asteroid is suspected), but a huge explosion
         of tectonic activity disassembled the continent of Pangaea and irrevocably changed the planetary environment. The Earth’s
         crust was broken open in many places, volcanoes erupted, and continents crumbled and migrated. In those places where the landmasses
         that were once parts of Pangaea collided with other parts of the former single continent, millions of acres of earth were
         covered by mountains or other land. The thick mat of vegetation sank underground, taking with it 70 million years’ worth of
         stored sunlight energy, locked up with carbon.
      

      Fifty million years later, the dinosaurs appeared, and another period of relative stability reigned on the Earth and what
         had become its two major continents, which geologists call Laurasia and Gonwanaland. The Triassic and Jurassic Periods came
         to an end 205 million years ago when, according to the most widely accepted scientific view, another meteor or asteroid struck
         the planet, triggering another great extinction which also extinguished the dinosaurs. The planet moved into another period
         of geologic upheaval, and the continents of Laurasia and Gonwanaland broke into smaller parts, creating what we now call Asia,
         North America, South America, Europe, Australia, Africa, and Antarctica. Mountains were created as continents drifted into
         each other, and some of the plant matter, now millions of years old and hundreds of feet below the surface of the ground,
         traveled even deeper into the earth, where it was subjected to great pressures.
      

      Using ancient sunlight

      About 900 years ago, humans in Europe and Asia discovered coal below the surface of the earth and began to burn it. This coal
         was the surfacemost of these ancient mats of vegetation—this 300-million-year-old stored sunlight—and by burning it humans
         were, for the first time, able to use sunlight energy which had been stored in the distant past.
      

      Prior to the widespread use of coal, our ancestors had to maintain a certain acreage of forestland because they needed the
         wood for heat to survive the cold winters in the northern climates. Forests captured the “current sunlight” energy, and they
         could liberate that captured sunlight in a fireplace or stove to warm a home, cave, or tipi during the long dark days of winter.
      

      The exploitation of coal, however, reduced their reliance on current sunlight, allowing them to cut more forestland and convert
         it into cropland, since they no longer were absolutely dependent on the trees for heat. By making more croplands available,
         they were able to produce more food for more humans, and the population of the world went from five hundred million people
         around the year 1000 to the first billion living humans in 1800.
      

      This represents a critical moment in human history, for this is when our ancestors started living off our planets sunlight-savings.

      Because our ancestors could consume sunlight that had been stored by plants millions of years ago, they began for the first
         time to consume more resources—in food, heat, and other materials—than the daily amount of sunlight falling locally on our
         planet had historically been able to provide. The planet’s human population grew beyond the level that the Earth could sustain
         if humans were only using local “current sunlight” as an energy and food source.
      

      This meant that if our ancestors’ supply of coal had run out, they’d have eventually faced the terrible choice of giving up
         croplands (risking famine) so they could re-grow forests for heat, or having enough to eat but freezing to death in the winters.
         (Or, of course, they could have abandoned the colder climates, and packed their population closer together nearer the equator.
         But the historic movement of people had been away from the equator, a trend encouraged by the availability of fuel.)
      

      We see this same trend today: the availability of a fuel leads to a population that depends on it and will suffer if it’s
         taken away.
      

      Had our ancestors run out of coal, Nature would have taken over and limited their population.

      Instead, our ancestors discovered another “bank account” they could tap, another reserve of ancient sunlight: the plant matter
         which hundreds of millions of years ago had sunk to the floor of the oceans, and had then been trapped belowground and compressed
         into what we refer to as oil.
      

      Another source of trapped sunlight, oil was first widely used around 1850 in Romania. The real boom began, however, in 1859,
         when oil was discovered in Titusville, Pennsylvania, in the United States. At that time, the world’s population numbered just
         over one billion people, and the human race was fed both by the current sunlight falling on croplands and their animals’ feed
         crops, and by a substantial amount of ancient sunlight that they dug up by burning coal taken from the Earth in Europe, Asia,
         and North America.
      

      The discovery of abundant supplies of oil, however, kicked open the door to a truly massive store of ancient sunlight.

      By using this ancient sunlight locked up with carbon as a heating source and energy source, and by using it to replace farm
         animals with tractors, our ancestors increased dramatically their ability to produce food. (Draft animals such as horses and
         oxen run on “current sunlight”: the grass they eat each day, which was grown using recent sunlight. Thus they are limited
         in the amount of work they can do—whatever they can eat and convert to energy in one day—compared with an oil-fueled tractor
         which can burn in one day as much sunlight as would be consumed by hundreds of horses.)2
         
         
      

      More ways to burn ancient sunlight

      It turned out that people could use oil for far more than just fuel, so as we moved into this century, we began “spending”
         more of our saved-up sunlight.
      

      Oil can be converted to synthetic fabrics (nylon, rayon, polyester), resins for construction of shelter, and plastics (for
         construction of almost anything, including the keyboard on which this is being typed). Because we could make clothes from
         oil, we needed less sheep-grazing land and cotton-growing land, thus allowing us to convert even more non-food croplands to
         food production.
      

      The massive leap in our food supply that began just after the Civil War caused our planet’s population (figure 1) to go from
         just over one billion humans around the time of the discovery of oil to two billion in 1930.
      

      By 1930, we were beginning to use farm machinery extensively, and the use of oil as a means to increase agricultural production—from
         running tractors to converting oil into fertilizers to manufacturing pesticides—caused our food production to explode. While
         it had taken us 200,000 years to produce our first billion people, and 130 years to produce our second billion, the third
         billion took just 30 years.
      

      In 1960, world human population hit 3 billion.

      But it didn’t stop there. We became more efficient at extracting this stored sunlight from oil, distilling it and making more
         efficient engines to consume it, and so our food production soared again. As did our population.
      

      Figure 1 Population Growth of Modern Humans (Homo sapiens sapiens)
      

      [image: art]

Sources: U.S Census Bureau
 
      It took just fourteen years, from 1960 to 1974, for us to grow to 4 billion humans worldwide.

      We added another billion in just 13 years, hitting 5 billion in 1987, and our next billion took only 12 years, as the world’s
         human population hit 6 billion in 1999.
      

      By the fifth billion, in 1987, humans became the most numerous species on Earth in terms of total biomass. Around 1990, we
         became the most numerous mammalian species on the planet, outnumbering even rats. There is now more human flesh on the planet
         than there is of any other single species. We now consume more than 40% of the worlds total “net primary productivity” (NPP),
         which is the measure of the sum total of food and energy available to all species on earth. We consume more than 50% of the
         planet’s available fresh water. This means that every other species of plant and animal on the planet must now compete against
         each other for what little we’ve left.
      

      As is so well documented in Michael Tobias’ book World War III,3
         
          we’re currently adding a Los Angeles worth of people to the world every three weeks. In less than a tenth of a percent of
         the total history of humanity we’ve experienced over ninety percent of the total growth of the human population.
      

      At the current rate of growth, we would hit 10 billion people in 2030, 20 billion by 2070, and 80 billion by 2150. But nobody
         expects this rate to continue: there simply isn’t enough food that can be produced. Whether what stops it will be famine,
         plague, natural disasters, or “good science” (such as sudden worldwide availability of and use of birth control) is a source
         of ongoing debate. But the fact that our current growth rate cannot continue is not in dispute.
      

      We have created this overcrowded world of overtaxed resources by consuming ancient sunlight, converting it into contemporary
         foods, and consuming those foods to create more human flesh.
      

      Without this ancient sunlight, the planet could perhaps sustain between a quarter of a billion and one billion humans—the
         number it did support prior to the discovery of oil and coal. Without oil and coal, however, the other five billion would
         starve.
      

      So, how long will our savings hold out? How much fossil fuel do we have left?

      And so we enter the twenty-first century standing on a precarious ledge of survival. We are largely dependent on the continued
         availability of stored sunlight in the form of fossilized ocean plants, the fossil fuel we call oil. And, as it happens, the
         oil is running out.
      

      Since the discovery of oil in Titusville, PA, where the world’s first oil well was drilled in 1859, humans have extracted
         742 billion barrels of oil from the Earth. Currently, world oil reserves are estimated at about 1,000 billion barrels, which
         would last (according to the most optimistic estimates of the oil industry) “for almost 45 more years at current rates of
         consumption.”
      

      To those of us who hope to live another few decades, or have high hopes for our children’s and grandchildren’s futures, these
         numbers sound grim. That is in fact what the oil industry itself says we can expect, within our children’s lifetime.
      

      Oil company executives, however, don’t seem to think this is a problem.

      In an upbeat and optimistic speech presented to the Economic Club of Columbus, Ohio, in 1996, an Ashland Chemical Company
         executive pointed out that alternatives to oil as an energy source are “simply not cost-effective,” but that world oil reserves
         should last “almost” 45 years, assuming that consumption doesn’t increase at all from current-day levels. Citing this as very
         good news, he concluded his speech by saying that pundits have forecast the end of our oil supplies virtually since the first
         well was drilled by Colonel Drake in 1859. But they’ve always been wrong in the past. In the happy view of the oil industry,
         he noted, “it will probably be several decades before the wolf is at the door.”
      

      Other experts in the oil industry are less optimistic about the so-called good news that we have “almost” a 45-year-supply
         of oil left in the ground. In fact, the Geneva, Switzerland-based international petroleum-industry consulting firm Petroconsultants
         points out that North American production of oil peaked in 1974.4
         
          (By the way, “production” is a nice Orwellian “newspeak” kind of term: we aren’t really producing oil, any more than miners “produce” silver. We just pump it out of the ground. It was produced from sunlight by vegetation 300 million years ago.) World production is expected to peak in the year 2002, when we have consumed
         over half the world’s oil supply.
      

      Sometime around this date, they suggest, world-destabilizing price explosions in oil-based products will begin to occur.

      The Petroconsultants study points out that even with consumption dampened by worldwide reductions in oil usage because of
         increased price (and the probable worldwide depression which this would cause), declining supplies will cause oil production
         in 2050 to be at levels similar to 1960’s, when the planet only had 3 billion people on it. But most demographers expect that
         in 2050 the world population will exceed 10 billion.
      

      Imagine: 10 billion people alive, but fuel for only 3 billion. This would leave 7 billion people—more than the entire population
         of the planet today—living on the edge of famine.
      

      Then again, other experts suggest that the oil-industry estimate of 45 years is wildly inflated, meaning the situation is
         even worse than just described.
      

      Scientist M. King Hubbert first pointed this out in 1956, when he developed the well-known “Hubbert Peak,” defining the moment
         when oil supplies have peaked and then begun a downhill slide. In 1956, he projected a Hubbert Peak for the U.S. in 1970 (he
         was four years off: the oil crisis was in 1974), and in 1975 predicted a worldwide Hubbert Peak for 1999 or 2000. Although
         Hubbert died in 1989, his work was carried on by J. Colin Campbell, author of The Golden Century of Oil: 1950–2050: the depletion of a resource,5
         
          a book that originated as part of a study of worldwide oil supplies and consumption. commissioned by the Norwegian government
         in 1989. In that book and other sources, Campbell and other scientists point out that oil producing countries often inflate
         their estimated oil reserves to qualify for higher OPEC production quotas, and so they can borrow money from the World Bank
         using their supposed oil supplies as collateral. He and other experts estimate that we’re already atop the halfway mark in
         the world’s total oil supply, and that there may be far fewer than 700 billion barrels still in the ground.
      

      It’s worth noting that it’s unlikely that we’ll be soon finding easily accessible new pools of oil. Most of the world has
         now been digitally “X-rayed” using satellites, seismic data, and computers, in the process of locating 41,000 oil fields.
         641,000 exploratory wells have been drilled, and virtually all fields which show any promise are well-known and factored into
         the one-trillion barrel estimate the oil industry uses for world oil reserves.
      

      And, finally, the oil industry’s “optimistic” numbers say we have 45 years left at current rates of consumption. But according to data furnished by Petroconsultants (among others) world consumption of oil today is increasing at about 2.8 percent per year. If we were to project that out into the future, our 45-year oil-supply figure drops into the
         range of just over 30 years.
      

      At the same time, we’re adding another billion humans to the planet over the next dozen years, while China, India, Mexico,
         and the rest of the Third World are industrializing—adding factories, cars, building highways, and constructing oil-fueled
         power plants—at a growth rate that’s faster than both the United States’ or Europe’s over the past century So our planet’s
         use is increasing far faster than “current rates of consumption,” and our reserves are sure not to last as long as the optimists
         are suggesting. According to an exhaustive scientific study conducted and released by the British power company PowerGen and
         reported worldwide by the Associated Press in September, 1997, “Global energy demand is forecast to double by 2020” [emphasis added], largely because of the rapid growth of the industrializing nations of Asia, particularly China.
      

      There’s obviously a collision coming between our growing population, with its increasing consumption of dwindling supplies
         of ancient sunlight, and our ability to sustain that population. And even if vast new stores of oil were to be suddenly discovered
         (there are voices in the oil industry increasingly suggesting this will happen), or alternative sources of energy such as
         cold fusion or hydrogen cells became immediately and widely available, their rapid proliferation may actually accelerate the
         destruction of the planet and the death of billions of humans, in ways which will soon become evident. (On the other hand,
         there are solutions, as we’ll detail later in the book: but they have more to do with our culture than our technology.)
      

      How did it get this way? And what does history tell us about what can be done?

      We’ll discuss these issues and answers in detail in future chapters. But first, let’s step back for a moment and look at an
         important question: if we’re headed for trouble, why isn’t it obvious?
      

   
      How Can Things Look So Good Yet Be So Bad?

      
Civilization is a conspiracy . . . . Modern life is the silent compact of comfortable folk to keep up pretences.
      

      

      —John Buchan (1875–1940)

      There are two ways that things can look fine even when an entire civilization is headed for trouble.

      1. Don’t “pay as you go”— just live off your “startup capital”

      Back in the early 1980s, I was briefly hired as a marketing consultant by a startup company in the computer software business.
         Four young men had put together about $170,000 in money that they’d earned, saved, or their parents had saved and invested
         with them. Their plan was to develop and market a new word processing program which would be better than the then-popular
         WordStar, thus making them rich.
      

      With their initial $170,000, they rented the second floor of a small office building: they had five private offices, a conference
         room, and a common area for the secretary they’d hired. They hired a design firm to create a logo, letterhead, and a big sign
         for the entryway. They leased four Saabs as company cars. They bought oak desks and leather executive chairs. They hired a
         local florist to install and maintain potted plants, and a local fish store to install and maintain a saltwater aquarium.
         They paid themselves salaries of $30,000/year each. And they hired me to come in for a few days, and paid me well.
      

      These guys were smart programmers and knew all about computer code. There was no doubt in my mind that they could create a
         user-friendly and mass-marketable word-processing program. When I first arrived, I was impressed—they and their offices exuded
         the look and feel of a successful, prosperous business. The young woman in the front office was crisp and efficient, the four
         founders were well-dressed in designer suits and ties, their carpet showed the straight nap lines of the nightly cleaning
         crews vacuum cleaners. The heavyduty copy machine, shredder, postage machine, and office computers all bespoke a thriving
         business. Top-notch, first-class all the way.
      

      We sat in the conference room, around their oak conference table in comfortable leather chairs, and they confidently told
         me how they were all going to become multimillionaires. So would anybody who invested with them, they said. Their plan was
         to concentrate half their attention on raising money from investors, and half their attention on creating and marketing their
         new product. They’d set a twelve-month deadline for themselves to get their new program on the market.
      

      I declined to participate further with them, because I’d seen this unfortunate story played out before with other would-be
         entrepreneurs, and I was quite certain I knew where it would end.
      

      Six months later, I visited them again, at their request. They now had a staff of twenty people, and the place was humming.
         Their product would soon be finished, and they had already printed brochures for an upcoming trade show. They were providing
         employment for the local community, rental revenues for their landlord, had increased their car fleet to six, and had raised
         enough investment capital that they now had a quarter million dollars in the bank. They still had not produced or sold anything,
         but they were going great guns. Things looked great; life was good.
      

      Six months after that second visit, I heard from one of their investors that they had shut down their operation. The four
         partners had quintupled their salaries, and the company ran out of cash before they could ever bring their product to the
         market. The company and offices looked bright and sparkling and strong right up to the day the employees were all given 24
         hours notice of termination. The investors lost everything they’d put in because the owners sucked dry their assets before
         they began to support themselves.
      

      2. The “Ponzi scheme”

      A Ponzi scheme is another way in which things go great for everyone, until one day there’s nothing more to live on. Then there’s
         a sudden and catastrophic collapse. The story of this all-American entrepreneur is both fascinating and instructive.
      

      In 1917, Charles A. Ponzi was an itinerant house painter in Florida. World War I was just ending, and the financial systems
         of Europe were in shambles. Ponzi, sensing an opportunity to capitalize on post-war financial confusion, came upon an idea
         that would turn him into a millionaire while ruining the lives of thousands.
      

      In late 1919, Ponzi moved to Boston and rented an office on Pie Alley, where he opened a company called The Securities Exchange
         Company (SEC). His company, he claimed, was incorporated to buy up international postal reply coupons in France and Germany
         (whose currencies were then vastly devalued) and redeem them in the United States for U.S. currency, thus producing a profit
         which reflected the difference between the value of the collapsed French and German currencies and the dollar.
      

      Such a scheme was, in fact, impossible, but Ponzi made a fortune, and so did his early investors.

      Ponzi offered a 50% return on investment within only 45 days, and over 40,000 Bostonians handed over their savings to him.
         The first few thousand people who invested were richly paid back, complete with the promised interest: Ponzi used money from new investors to fund the paybacks. The first investors told their friends of the quick money they’d made and word spread quickly. At one point Ponzi had a
         staff of several dozen clerks at Pie Alley who worked long into the nights counting the huge stacks of cash he was accumulating:
         over $ 15 million in less than six months.
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