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INTRODUCTION


  Why You Need This Book





  In the three years since the first edition of this book appeared, a kind of citizen energy consciousness has rooted itself in America. We now know too much to make fun of alternative energy as something for latter-day hippies living in yurts. This latest energy awakening really started in the late 1990s, when electricity supplies faltered during high-use summer periods. Then in late 2004 the price of crude oil started to rise, and since 2007 it has shot into ranges previously unimaginable. The shock of $40-per-barrel oil in 2004 became $60, $100, and, by July 2008, above $140 before it began to slide again.




  Travelers began the 2005 summer season with $2.10-per-gallon gasoline, which seemed low a few months later, when Hurricane Katrina pushed prices to more than $3.00. This, in turn, seemed a bargain when economic instability and the unresolved war in Iraq pushed the price to more than $4.00 per gallon.




  Clearly we live in volatile times energy-wise. Although oil is still cheaper than harnessing most alternative forms of energy, like the sun and wind, the reality of cheap oil has started to lose its footing. This is not simply due to supplies and cost. The major cause of accelerated climate change, something we have observed for many decades, has become indisputable among scientists: fossil-fuel burning by humans.1 This leaves ordinary people and policymakers to ask how the consumer-driven way of life can scale itself back.




  Many factors, from economic predictions to political tensions to war, influence oil prices. But one factor is coming into ever-sharper focus: The world’s oil reserves are dipping ever lower, and sometime in the next couple of generations, they won’t be the cheapest and most efficient way to power the majority of society.




  We have dealt with short-term problems, such as a few unusually cold winters when people burned more petroleum than usual just when oil producers tried to cut their costs. More ominous are the long-term trends. Petroleum, natural gas, and coal are all finite resources. Demand for them is ever rising, particularly as the world population continues to grow, China continues its roller-coaster ride into the first world, and the United States continues to use a quarter of the world’s energy. Political leaders have known about all of these problems for years. And yet, despite the great interest in renewable energy and conservation by ever-increasing numbers of ordinary citizens like you and me, the country seems stuck in a state of anxiety. We have yet to take major action.2




  Gas for our cars now costs more than the inflation-adjusted price of the late 1970s. Even when adjusted for inflation, crude oil in 2008 reached historic highs of $140 per barrel before dropping again to under $100. This volatility stands up to what we experienced in 1979 (when it cost $38 per barrel or roughly $107 in today’s money) or in 1864 ($8 per barrel or about $134 in today’s money).3




  How desperate do we want to be before we look for other ways to power our lives, keep warm, and travel? Ordinary people are starting to ask why we must rely on a supply of oil that will run out in their children’s lifetimes to provide basic needs like heat and hot water. Experts predict that in the next half-century, petroleum reserves will reach a point too low to yield a benefit. As we approach that point, petroleum will continue to cost ever more as demand rises and extraction becomes more challenging.




  The United States relies on several other countries to supply our oil: Canada, Saudi Arabia, Mexico, Nigeria, Venezuela, and a few others that include Kuwait and Iraq, with which we have gone to war. Listening to the evening news can leave the average American feeling helpless about our dependence on foreign countries in unstable areas for that most basic need—fuel.




  So far I have been talking economics—the supply, demand, and costs of the relatively near future—and making the argument that this instability should convince most of us to change how we plan to use energy in the coming years. There is a much greater reason, of course, for us to change our ways—one that I sometimes hesitate to invoke because it can be tempting to believe only what suits us if we doubt the guesswork of even the smartest scientists. That is, of course, the toll the pace of modern energy use has exacted on the planet. First of all, we are using up ancient stores of energy too fast to show much consideration for the coming centuries. More important, the burning of fossil fuels is linked with the quickening trend of global warming. The Earth has gone through warming and cooling periods in its very, very long history, most of which doesn’t involve us. But in the last century, a warming trend has accelerated dramatically. It is now an indisputable fact that this accelerated rise in the average yearly temperature on Earth over the past century is the result of humans releasing large amounts of carbon dioxide and other greenhouse gases into the atmosphere by burning oil, coal, and natural gas. Most of North America’s electricity generation, home heating, and transportation rely on fossil fuels. Until we use and develop alternatives, we will continue to feed our precious resources into the hopper of unnatural, human-caused, accelerated warming.




  Have you ever felt like pulling away from this dependence on fossil fuels? I have, and yet when I started considering this a few years ago, I realized I didn’t know the first thing about how to do it. I was, and largely remain, an average East Coast dweller burning up fossil fuel in my car and in my house and applauding, from afar, off-grid handymen and people rich enough to buy two banks of solar panels. I’m changing, but I have learned that such change comes incrementally.




  My husband, our two daughters, and I are neither handy-men nor wealthy. We live in a 1,100-square-foot Victorian house in a tiny Connecticut town. My family considers itself frugal and environmentally conscious. We keep the thermostat low, turn it down at night, and turn off the lights when we go to sleep. We aren’t big television watchers. We have one home computer and no microwave. We cook from scratch on a propane stove and use a water-saving shower nozzle. Needless to say, I felt irritated and powerless when utility deregulation and supply shortages started to affect my region of the country a few years ago, and I started to pay closer attention to our electric bills.




  One of our bills for one month, between mid-January and mid-February 2005, came to $216.37 for 1,694 kilowatt-hours of power. (Including all of the transmission and distribution surcharges in my state, the rate at that time was almost 13 cents per kilowatt-hour. Since then it has risen to almost 19 cents per kilowatt-hour.) In southern New England, nuclear and oil-burning plants still provide much of the electricity. But this story of rising power demand and uncertain energy supplies is playing out in varying ways across the country. My family’s skyrocketing bills—roughly twice what we had paid only five years earlier—forced me to consider our electricity and where it comes from. I quickly learned that we were paying not only much more than we had budgeted, but that we were using almost twice as much electricity as the average household in our state, even though we have a small house and don’t heat with electricity. (We heat with an oil-burning furnace.) It was a puzzle to us, but it appeared that our electric hot-water heater was the main culprit.




  The same month, I talked to Ed Witkin, who at the time lived west of me in Bridgewater, Connecticut, with his wife, Ellen Shrader, and their two daughters. Their modern house ran almost entirely on solar energy. They were not connected to the electric grid; no wires extended up their long driveway from the street to their house. Forced by their own choice to be careful with power, they had settled into a routine of using no more than 150 kilowatt-hours a month. The Witkin-Shrader family was the same size as ours—two adults and two teenage daughters—and the house itself was larger than ours. They were using one-tenth of what we were in the winter (which is our highest use time because we don’t have air-conditioning). They weren’t sitting in the dark, washing in frigid water, or cooking on an open fire. Like my family they owned one computer and did without a microwave. Their daughters took long, hot showers just as ours did, they had a propane kitchen stove similar to ours, and they, too, watched little television.




  Here is where they differed from us: Their refrigerator (a Sun Frost) was an ultra-low-energy brand, while ours was not; they heated water with solar collectors on their roof, while we heated our water with electricity; they used compact fluores-cent bulbs in all of their fixtures, while we had only two in our house. My family was using more than ten times the energy they were. This realization that I wasn’t the au naturel, environmentally conscious woman I’d envisioned made me feel like a guest on Candid Camera, in which I’d first told some stranger on the street that I probably used less electricity than everyone I knew, only to find that I was a bad statistic.




  What was up? We, like most Americans, were hooked on a way of life that used too much energy. We might not be wasteful people by nature, but we were going about our business without the feeling that we should turn things off. We didn’t consider it an emergency to replace our ten-year-old refrigerator. We thought that someday we’d get around to replacing the bulbs. We sometimes forgot to turn off lights and appliances. The Witkin-Shraders paid attention to everything, because they were collecting their own energy at their house and didn’t want to run out. We, on the other hand, knew that more energy would always be there for us, as long as we were willing to pay for it.




  My husband and I had to face up to the fact that we were not doing enough by living in a small house and holding onto old appliances like our vintage 1993 refrigerator, which used four times the energy of many available new models. Our top-loading washing machine was even older, but because it still operated, we didn’t want to discard it even though it used far more power and water than the new front-loading tumble washers. We relied on what we thought was an efficient electric water heater, bought only a few years ago. But then we started to believe that heating water with electricity is wasteful.




  Until that year when I compared my house to the Witkin-Shraders’, I did not realize that a family like mine could reduce our dependence on fossil fuels. I have since realized that our 1,100-square-foot Victorian house could drastically cut its energy consumption. At a grassroots level all of us can begin to change the world by refusing to depend solely on distant sources of fossil fuels. It makes sense morally, financially, and, most of all, environmentally.




  How do we do it? Making the move to using less energy isn’t an easy choice in financial terms, for us and for most middle-class people. But I’m pleased to say that my family has made major changes in just a few years, and yours can too. One year we bought a new refrigerator, the lowest-energy Maytag I could find. The next year we replaced the washer with a tumble-style Frigidaire. Both were a little more expensive than what we were used to, but we immediately saw the savings in our electric bills. We replaced most of the lightbulbs in the house with compact-fluorescent bulbs. We are reducing our fossil-fuel usage step-by-step. We didn’t want to just sit back and wait for the large utilities to start using solar or wind power and thus make changes for us. (In fact our state, like many states, has added surcharges that enable it to put money into renewable sources, which means that officials are starting to help us move toward renewables, no matter how slowly that transition might be.) We took action ourselves.




  So what happened to our energy use? We’ve done okay in three years. The electric bill covering the period from mid-January to mid-February 2008 was $191.65 for 1,071 kilowatt-hours. That month we owed roughly 11.5 percent less than for the same month in 2005, even though the rate (including the delivery surcharges) had increased by more than 38 percent. More important was our reduction in energy use by almost 37 percent. We have yet to replace our hot-water heater, so I know that we can improve on our record so far.




  So far most of our changes have been to conserve energy. But what about installing equipment to gather energy from the sun, wind, a stream, or underground? These technologies are now available to home and apartment dwellers. How quickly can consumers recoup investments in alternative energy sources? My family is starting to consider these technologies as they enter the realm of affordability. Because electricity is now about 19 cents per kilowatt-hour in Connecticut, it appears a photovoltaic system would pay for itself in only four to eight years. Efficient appliances can pay for themselves in a few years. Gas-electric hybrid cars can pay for themselves in even less time, depending on the model you choose. Yes, we would get that money back, and yes, we would begin to get away from the old ways as soon as we made these choices. In almost all cases, you would eventually recoup your investment. Environmentally, you and the rest of the planet begin to receive benefits the second you make the switch.




  Don’t wait for alternative energy to become mainstream. Take steps as an individual now and create the demand for alternative energy that assures it will become mainstream. Whether you live alone or with others, in the city, the suburbs, or the country, you can take steps toward independence immediately. We use more power than necessary. We must stop looking at alternative energy as deficient because it could never provide enough energy to directly substitute for oil. Yes, we can use alternative energy sources instead of oil, but we also have to commit to using less energy overall.




  You can save money in the long term by spending money in the short term. Begin by using less energy as my family and I did—by changing your behavior and changing, little by little, your appliances and sources of heat and light (see chapters 9 and 10). Next, experiment with the two most viable and affordable alternative energy sources: solar panels or solar-thermal systems, and wind generators, which I discuss in chapters 2 and 3. Consider these fuels, developing technologies, and strategies, which I cover in chapters 4 through 9: geothermal heat pumps, biodiesel fuel, fuel cells, wood, micro-hydroelectric systems, alternative cars, and alternatives to driving.




  The most important thing you can do, however, is this: Use less energy—an act you can accomplish quickly and that’s necessary when using most alternative energy sources. While conservation has yet to catch on as a habit in the United States, we must learn to conserve energy in a time when energy companies are venturing into deeper and more complicated places to find oil, natural gas, and coal, and when worry in the marketplace has made prices of basic energy so high that it will disrupt our daily lives from here on out. It’s the most basic and important act we can perform. I have realized that the best way to conserve energy is to force ourselves into crisis mode. This means believing, as our parents did during hard times, that every car trip, every twirl of the thermostat, every push of the light switch, every decision to buy an appliance, every choice about home-improvement projects, connects not to some do-gooder mentality per se, but to crucial necessity to reduce energy use. We must learn to think of conservation as our response to a crisis that the country has been slow to accept and even slower to act on.




  It’s not hard to conserve, but it means we have to go against the grain of our friends and family and start thinking differently. High on my list, now that we have a lower-energy refrigerator and washer and use compact fluorescents, is to limit my use of hot water by taking shorter showers and not leaving the water running while I rinse dishes, to explore trimming the tops of a few critical trees to install a solar hot-water system on our roof, to replace my old Ford Taurus with a used Volkswagen Golf (combining low cost with fairly high gas mileage) or, perhaps, even a hybrid, and to drive fewer miles.




  As Thomas L. Friedman, columnist for the New York Times, said in a speech at Brown University in 2008, it doesn’t really matter whether we reduce energy use because of climate change or because of dwindling world supplies. What matters is that we reduce energy use. Just a few years ago, those most likely to aggressively conserve energy were those who viewed it as a matter of environmental ethics. Now the ethics of saving energy is beginning to converge with the economics of doing so. In a sense I couldn’t be happier that my friends and acquaintances are talking about climate change and energy prices, because I can see that everyone is starting to care. It might sound a little cynical to look at things as Friedman does, but I daresay he’s right: What matters is that we reduce energy use, period.




  We, the people, can force the issue, and we can do this now.
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  CHAPTER ONE




  The Situation Today: Oil Still Rules
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  America depends on fossil fuels, particularly oil, to support life as we know it. Fossil fuels provide about 85 percent of the world’s energy sources. Petroleum is the largest pool, providing about 40 percent. Nearly tied for second place are natural gas (about 23 percent) and coal (about 22 percent). It remains relatively cheap to find and use fossil fuels.1 These fossil fuels provide the vast majority of energy for electricity, heat, and transportation in houses, apartments, and industry. But they can’t do this indefinitely. Experts have predicted that petroleum reserves will peter out in around 2050.2




  Such predictions have been widely touted for decades, but as a nation, Americans have only recently begun to worry, and, so far, our worry hasn’t translated into a reduction of our demand for fossil fuel. We have not made the connection between our own habits, actions, and needs and the diminishing fuel reserves that fulfill them. We have lived with incredible plentitude for half a century.




  The federal government is wrestling with a long-term energy policy. It has been inconsistent in diverting tax money to subsidize alternative energy; some years it has, and some years it hasn’t. More traditional fuels have enjoyed steady policies of subsidies. The wind-power industry, for example, has suffered with the wavering policies about government subsidies, and the solar-photovoltaic industry has benefited largely from state rebates and other incentives. Nevertheless, leaders tell citizens to conserve energy, because they can’t ignore the disconnect between Americans’ consumption and our reliance on foreign oil. In 2007, the first time since the mid-1970s, Congress passed legislation on car mileage, setting a standard of 35 miles per gallon by 2020 averaged over the whole fleet of cars, including light trucks that are so often marketed as “family cars.” The new law also calls for an increase in ethanol production, to 36 billion gallons by 2022, or four times the amount called for in 2008, and more efficient lighting, with plans to make the incandescent lightbulb obsolete. The 2007 law did not renew subsidies for alternative energy such as wind, solar, and geothermal power that would have been covered by higher taxes on oil companies. Also absent from its final version was a proposal to require power companies to use more renewable sources. (See the sidebar, Highlights of the Energy Independence and Security Act of 2007, on page 13.)3




  You can get upset about how slow policies have been to change, or be patient about America’s predicament, but you can’t deny the ordinary American’s part in this situation. We rely on fossil fuels to feed not only industry and transportation but our own habits—our way of life.




  Consider also the clear links scientists have established between fossil-fuel burning and the global-warming trend of the last fifty years. The fundamentally damaging aspect of fossil fuels is that when they burn, they release carbon that was stored in the ground millions of years ago. Fossil fuels form in the earth over a period of millions of years through slow decomposition and change. It does not appear that people can speed up that process to make more petroleum, coal, or natural gas. Today when scientists and policy makers argue about fossil fuels and global warming, they seem to argue most about how much we should worry about the dwindling supplies. No one argues that fossil fuels won’t eventually run out. They will.




  But just how soon will they run out?




  Coal




  Coal is fossilized peat, or very old remains of plants that were originally wet in a bog or marsh. It burns easily and is plentiful in North America. The United States holds a quarter of the world’s coal reserves. Coal comes in different forms: About half of it is bituminous and anthracite coal; the other half is subbituminous and lignite coal. The air pollution caused by burning coal, especially particulate pollution, has continued to cause health and visibility problems. Technology hasn’t been able to completely clean up coal, which is too bad, because the supply is plentiful. The pollution from coal-fired power plants in the Midwest and car and truck traffic has created haze over a good part of the East Coast.




  Scientists predict that at the current rate of consumption, coal supplies will probably last a long time—at least another 250 years. But if the demand for coal were increased, that number could go way down. America has increased production of its plentiful coal supply and—while plans get shelved for new coal power plants here—has begun to export more coal to meet demands in China, India, and other countries that are now building coal power plants. In 2007 the United States exported 59 million tons of coal, up from 49 million the year before. The industry is predicting that exports will rise further to 120 million tons per year.4




  The growing demand for coal is going to make it much harder for the world to limit the acceleration of climate change unless technologies to burn coal more cleanly become available quickly. One method gaining serious attention is carbon dioxide capture and storage, in which carbon dioxide emitted from burning coal is pumped underground.5 Another method, met with some skepticism in many corners, is coal gasification, an energy-intensive and expensive process that converts coal to a gas. Germany used liquified coal during World War II, and now several countries are exploring both liquified coal and gasification. Watch the news for developments on this controversial front.




  Oil




  The major fuel source in the United States is oil, by which I mean petroleum.6 Oil is old stuff. It formed over a period of millions of years, when the remains of plants and animal carcasses washed into the oceans and, with sand, piled up in layers. Pressure changed the sand to rock, while the organic material changed into petroleum. Oil combines hydrogen and carbon molecules. It travels or seeps up from the rock crevices where it formed, through tiny holes in the rock, or it remains trapped in underground oil reservoirs.7 We are now living in a time when world demand, economics, and dwindling supplies point to the end of the oil age. It won’t happen in this lifetime, but it’s on the way.




  Many geologists believe the basic tenets of a theory known as the peak oil theory, which holds that when half of an oil field has been pumped, the ability to extract the remaining half becomes extremely difficult. (I discuss this more later on.) Many people now argue that the world hit its peak oil production around 2005, but regardless, demand is breathing down the neck of supply, creating anxiety in the marketplace that every consumer has felt at the gas pumps and when paying oil bills.




  Since petroleum overtook coal as the world’s major energy source in the mid-twentieth century, the amounts people consumed have dwarfed those of coal, natural gas, nuclear power, wood, hydroelectric power, and everything else that makes energy.8 Oil companies’ geologists are working as hard as they ever have to find and extract the world’s remaining petroleum in ways that don’t use more resources than they collect.




  It is true that a tremendous amount of oil remains trapped deep in the planet and under the oceans, but how much recoverable oil remains depends on whether it can be gotten at all or whether it’s cost-effective to get it. Much of what remains lies trapped in rock and sand miles below the ocean floor. But, if we are able to extract it, we need to figure out if burning petroleum in the amounts the growing population wants makes sense for the increasing carbon dioxide in the atmosphere, which is now linked to a warming climate.
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  World oil consumption continues its steady increase. (Courtesy of Worldwatch Institute, Vital Signs Online, www.worldwatch.org)
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  Except for during energy crises, Americans have continued to consume more petroleum products every year for the last half-century. Imports make up for the drop in domestic production. (Courtesy of U.S. Energy Information Administration)
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