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Advance praise for 
Plan C 

and it's being led by communities that are taking responsibility for their energy futures and food supply while building economies that are fair and sustainable. It's called Plan C and the story is told here by one of the intrepid pioneers in the movement. Read it, send copies to your city council members, roll up your sleeves and join in. It's the only decent future we have."

—David Orr, author of Ecological Literacy and Earth in Mind 



This is no sugar-coated vision of how great the world could be if only magical new technologies appear to replace fossil fuels. Pat Murphy understands the scale of the challenge facing us and uses his engineering background to peel away the usual false solutions. What’s left shines with simplicity and common sense: as the oil age fades to memory, we must use less of Earth’s resources and return to traditional virtues. An indispensable book from a wise, compassionate, and practical man.

—Richard Heinberg, author of The Party’s Over: Oil, War and the Fate of Industrial Societies; Senior Fellow, Post Carbon Institute 



Here’s a powerful and persuasive glimpse of the future. You may not agree with every detail and recommendation, but the overriding message is incredibly important: Cheap fossil fuel has made us the first humans with no practical need of our neighbors. That has to change, for reasons ecological but also psychological. The world on the other side of cheap oil may be a little less comfortable than the one we grew up in, but it may also be much sweeter 

—Bill McKibben, author of Deep Economy; co-founder 350.org



The rich are getting richer and the poor are getting poorer much faster now than at any time in the past. The world is at peak injustice, and that one point, and its ramifications, make Plan C essential reading.

—Albert Bates, author of 
The Post Petroleum Survival Guide and Cookbook 



There are many people who tell us that the skies are about to open up and unleash a deluge of environmental crises upon us. But Pat Murphy does more than forecast disaster—he’s right there with you, handing out umbrellas, bringing around the boats and showing us how to get to safe, dry ground. Plan C is a powerful tool for creating a viable future.

—Sharon Astyk, author of Depletion & Abundance:
Life on the New Home Front and A Nation of Farmers; 
and publisher/blogger, www.sharonastyk.com



Plan C is a tour de force encyclopedia of sustainability. A highly readable cornucopia of no nonsense facts, insights, and suggestions for action, it is an essential desk reference for every citizen, public official, and business leader concerned with addressing the challenge of peak oil and climate change.

—David C. Korten, author of The Great Turning:
From Empire to Earth Community and When Corporations Rule; and
 board chair YES! magazine.



In Plan C, Pat Murphy has not only shown us the life we should lead— he has shown us the life we must lead—if we are to survive on this planet. 

—Adam Corson-Finnerty, author of World Citizen: Action for Global Justice 



PLAN C

Community Survival
 Strategies for Peak Oil
 and Climate Change



PLAN C

Community Survival
 Strategies for Peak Oil
 and Climate Change

Pat Murphy
















[image: 9781550923629_0006_001]


Cataloging in Publication Data:
A catalog record for this publication is available from the National Library of Canada. 

Copyright © 2008 by Eugene R.“Pat”Murphy.
All rights reserved.

Cover design by Diane McIntosh. Images: iStock/Bob Randall.

Printed in Canada. First printing May 2008 

Paperback ISBN: 978-0-86571-607-0 

Inquiries regarding requests to reprint all or part of Plan C should be addressed to New Society Publishers at the address below.

To order directly from the publishers, please call toll-free (North America) 1-800-567-6772, or order online at www.newsociety.com

Any other inquiries can be directed by mail to:

New Society Publishers
 P.O. Box 189, Gabriola Island, BC V0R 1X0, Canada
 (250) 247-9737 

New Society Publishers’ mission is to publish books that contribute in fundamental ways to building an ecologically sustainable and just society, and to do so with the least possible impact on the environment, in a manner that models this vision. We are committed to doing this not just through education, but through action. This book is one step toward ending global deforestation and climate change. It is printed on Forest Stewardship Council-certified acid-free paper that is 100% post-consumer recycled (100% old growth forest-free), processed chlorine free, and printed with vegetablebased, low-VOC inks, with covers produced using FSC-certified stock. Additionally, New Society purchases carbon offsets based on an annual audit, operating with a carbon-neutral footprint. For further information, or to browse our full list of books and purchase securely, visit our website at: www.newsociety.com

[image: 9781550923629_0007_002]











This book is dedicated to Wendell Berry, who provided me with the vision for a sustainable, more agrarian world, and to Noam Chomsky, who gave me the courage to speak out against the injustice of many of our national policies.



Contents 

Acknowledgments 

Preface

PART I

Chapter 1: Fossil Fuel Depletion and Climate Change

Chapter 2: Peak Oil — Peak Economy

Chapter 3: Peak Oil — Peak Empire

Chapter 4: Peak America — Is Our Time Up?

Chapter 5: Peak Technology and the Private Car

Chapter 6: Peak Technology and Electric Power

Chapter 7: Corporations, Media and Disinformation

PART II

Chapter 8: Plan C — Curtailment and Community

Chapter 9: Post-Peak — Change Starts with Us

Chapter 10: The Energy Impact of Buildings 

Chapter 11: The Smart Jitney — Rapid, Realistic Transport

Chapter 12: Food, Feed, Fuel and CO2

Chapter 13: Food, Health and Survival

PART III

Chapter 14: Changing Practices

Chapter 15: Kicking the Media Habit

Chapter 16: Localization

Chapter 17: Reviving and Renewing Community

Conclusion

Endnotes

About the Author 



Acknowledgments 

THE BEST SYNONYM for community is cooperation. Cooperation always implies sharing, and this book was written within that context. While I wrote this book I was part of many different communities of interest as well as my own community of place — Yellow Springs, Ohio. I want to acknowledge many of the people who helped me, particularly those who have spoken at Community Solutions (CS)’s annual conferences on peak oil and solutions held in Yellow Springs since 2003.

I first acknowledge the many members of the peak oil community with whom I have spent the last several years on a truly astounding journey. Foremost of these are Richard Heinberg, Colin Campbell and Matt Simmons. Richard Heinberg first introduced me to peak oil at lunch in 2001 in Santa Rosa, California. I met Colin and Matt at ASPO Paris in 2003 and have avidly followed the work of all three ever since.

Economics drives our world today, but the neoclassical economic view has led us to disaster. I was fortunate in finding the leaders of a new form of economics including John Ikerd and Michael Shuman who have spoken at CS conferences. Their writings, as well as those of Michael Perelman, Herman Daly and Michael Albert have formed my economic views.

Advocates of simple living who have influenced me include Vicki Robin, Jim Merkel, John de Graaf, David Wann and Marilyn Welker. Vicki spoke at a CS conference, and I have spoken at Simplicity events put on by Marilyn Welker in Columbus, Ohio. Jan Lundberg has been arguing for simplicity for years, and my talks with him have been an inspiration. Julian Darley and Celine Rich of Post Carbon Institute are key contributors to the views reflected in this book. Jan and Julian have both been speakers at CS conferences.

My organization’s long term relationship with the Fellowship for Intentional Community has affected this book. Key contributors in that vein have been Laird Schaub and Harvey Baker. Harvey spoke at our first CS conference on peak oil.

I have been heavily influenced by the co-housing and eco-village movements. Diana Leafe Christian, Patricia Allison, Liz Walker, Peter Bane and Richard Olson have spoken on these topics at CS conferences. Peter has further helped me to understand permaculture, and Richard and Cheyenne Olson have supported me with advice and help in other ways. My visits to Earthaven in North Carolina and Berea Ecovillage (developed by Richard Olson) in Kentucky have been instructive.

When it comes to understanding food, Robert Waldrop and Sharon Astyk (as well as Peter Bane, Editor, Permaculture Activist) have been great teachers. All three have spoken at CS conferences. Robert’s Running on Empty Internet discussion group has contributed greatly to my understanding of a new world coming. Andrew Manieri, founder of a community supported agriculture farm in Yellow Springs, has also contributed to my understanding of food and permaculture.

Yellows Springs has provided me with a wonderful place in which to work, live and experiment. I am grateful to my village council, particularly president Judy Hempfling and vice president Karen Wintrow who chair the community’s Electrical System Task Force (ESTF) of which I am a member. Community Solutions’ board has been most supportive, and I thank trustees Lynn Sontag, Heidi Eastman, Deb Kociszewski, Carol Gasho, Bob Brecha and Saul Greenberg. I particularly thank Bob Brecha for his technical support and the enjoyment of serving with him (and Carol) on the Yellow Springs ESTF. Bob has been a speaker at our conferences on the topic of straw bale houses.

I very much appreciate the work of Affordable Comfort Incorporated, one the nation’s most important organizations in dealing with energy and housing for the poor. I give special thanks to Linda Wigington who is the point person for ACI in developing strategies for deep retrofitting of existing homes. Jeff Christian of the Building Technology Center at Oak Ridge National Laboratory in Tennessee introduced me to high performance building. Both Linda and Jeff have spoken on house energy reductions at our conferences.

Thanks to our staff including Jeanna Breza who manages the office and shipping of our film The Power of Community: How Cuba Survived Peak Oil. Bob Bingenheimer has served us for years in our marketing activities and developed many of the graphics in this book. Eric Johnson deserves recognition for his work as editor of our film. John Morgan helped also as an editor of my writings, as a photographer at our conferences and for the film, and most important, as an impressive model for low-energy living.

Special thanks to Roy Eastman, who reminds me that we do have to manage things, balance budgets and get along with people. Roy is also part of the ESTF, an advisor to me on building retrofit technologies and an ex-trustee of Community Solutions.

Larry and Gail Halpern have been working to curtail their energy use since they attended our first Peak Oil Conference. Larry spoke at a recent conference on the steps they took to cut their energy use 50%. They are powerful examples of curtailment practices.

Thanks to Bob Steinbach, one of our conference speakers, who told me that the Smart Jitney idea was not crazy and encouraged me to continue.

Many thanks to my editor Betsy Nuse who did a masterful job in reducing my bulky manuscript to its current form. Her patience and encouragement were important.

Our three trips to Cuba and the making of our film were vital to the concepts in this book. Thanks to Global Exchange and Rachel Bruhnke, my tour guide on our filming trip, as well as to the wonderful Cubans who showed me what is possible. Cuba is a place where community is strong, allowing people to curtail at a rate yet unachieved anywhere else in the world.

The writings of Australian Ted Trainer heavily influenced this book, and he deserves special recognition. David Orr, who spoke at one of our conferences, has influenced me for years.

Special thanks to Megan Quinn Bachman, Outreach Director at Community Solutions, who read every word of this book more than once, made lots of comments and — most importantly — helped keep the organization focused and kept getting out our message while I concentrated on writing.

There is often a person of whom one can say “this book would not have been written without his or her help.” This honor goes to Faith Morgan, my wife and the president of the board of Community Solutions, who read every word of the book many times and edited many versions. Together with Megan and Jeanna, she kept the organization running efficiently while at the same time growing much of our food. She also planned and directed the first deep gut rehab energy retrofit of one of our buildings, using the German Passive house as the model. Faith was the director of our film on peak oil and Cuba.

There are dozens of other people who could be mentioned — these are the ones I remember most. It is working and living with people like these that make me confident in the power of community to overcome a mere reduction in our material standard of living.



Preface 

WE ARE FACING MULTIPLE GRAVE WORLD CRISES — peak oil, climate change, inequity and species extinction to name just a few. When I began this book our situation was very serious — now it is life threatening. The survival of industrial society as we know it today is in doubt. Twenty years of so-called sustainability conversations have led nowhere, and green has degenerated into a marketing term. The time for scientific and technological solutions to problems caused by science and engineering is long past. Survival requires that we begin to see that energy technology is the root cause of many serious world problems. As William Jevons pointed out decades ago, ever more efficient machines designed by scientists and engineers means ever-increasing consumption of fossil fuels and more generation of CO2.

Our problem is cultural, not technical. It is a character issue, not a scientific one. We have never bothered to ask or answer the question “What is energy for?” We have allowed cheap fossil fuels to change us from citizens into mere consumers. We in the modern world have become addicted to consuming energy. In the past, our spiritual traditions warned us against materialism — an older name for our current addictive consumerism. But contemporary religions seem to concede that humanity’s main purpose is to consume the products of a fossil fuel-based, perpetual-growth economy. As Wendell Berry says:

The churches generally sit and watch and even approve while our society hurries brainlessly on with the industrialization of child-raising, education, medicine, all the pleasures and all the practical arts. And perhaps this is because religion itself is increasingly industrialized: concerned with quantity, “growth,” fashionable thought and an inane sort of expert piety. From where I’m looking, it seems necessary for Christians to recognize that the industrial economy is not just a part of a quasi-rational system of specializations, granting the needs of the body to the corporations and the needs of the spirit to the churches, but is in fact an opposing religion, assigning to technological progress and “the market” the same omnipotence, omniscience, unquestionability, even the same beneficence, that the Christian teachings assign to God.1

Plan C offers an alternative perspective to the ever more frantic technical proposals for continuing our soul destroying and life endangering way of living. This book opens with a few chapters intended to “make a searching and fearless moral inventory of ourselves,” a starting point for many 12 step programs. In Part I, I take that moral inventory, describing the morally central core issues of fossil fuel depletion, human-caused climate change and global inequity. I relate peak oil to our economy — a word which, together with free market, defines us principally as self-centered consumers rather than as caring citizens. The growth economy has been based on the principle “greed is good,” and the results are disastrous. I review the history of imperialism, especially in the West, and the greed and violence it displays towards the planet’s human and non-human inhabitants. I show that US imperialism has its own history of greed, aggression and cruelty, extending within as well as beyond the national borders. The automobile — possibly the most destructive machine ever built, both of the physical world and of human communities — is addressed along with the electricity generating power plant, the fixed counterpoint to the automobile. The automobile and power plant are the key technologies that produce the CO2 that is so dangerously altering the planet’s climate. Finally I summarize the two institutions, the corporation and the media, that deliberately foster the delusion that the pursuit of personal satisfaction will advance the social good, which keeps us in a trance that all will be well.

Part II is solution focused and covers strategies and action plans. Curtailment and community define the underlying philosophy of this book, with curtailment being the action and community the context. Curtailment accepts the facts that we have squandered our children’s birthright, and so must now radically reduce our consumption of fossil fuels. Community is the core aspect of a new set of values and a new consciousness that must replace the consumer driven mentality. Next I define some of the expertise and abilities we need to develop to live in a low energy world. This brings abstract national problems down to the personal level so we can recognize our own culpability for our personal day-to-day choices and habits. It also describes the major areas for individual energy reduction in the household sector — our cars, our homes and our food.

I devote four chapters to the household economy — that part of the GNP under personal direct control. The problems and solutions for buildings, for cars and for our food are described in detail. All of us must in fact regain a set of skills and knowledge which atrophied while we put our trust in corporate producers. These are not tips chapters but rather explanations of what we must know in order to make good decisions and to determine which skills we will need for the new world economy.

In Part III, I discuss the new cultural context that we must create to survive. I emphasize the personal steps we must take, in particular breaking our addiction to machines that use fossil fuels. I discuss the media and emphasize our need to break free from this second addiction, one that allows society to be controlled by powerful corporations. I also cover the current focus on localization — an effort to counter the destructive trend toward globalization. This analysis emphasizes the need to avoid concentrating on government and corporate action, since that might keep us from making far more significant personal changes. Finally I close the book with thoughts on community revival and renewal, as these represent the heart and soul of the post fossil fuel society. I envision a society based on cooperation and care of the planet rather than competition and exploitation of planetary resources. I describe a new world view, with community as the new context for living, and I identify some key elements of community. The most important element, relationships, is the essence of community and, as such, offers a challenge to our current societal celebration of individual material pursuits. The difference between the current culture and this new one are covered in detail, and the core values of the two options are compared.

This is definitely a numbers book. It is focused on analysis and shows by such analysis the tremendous risks we are taking as we attempt to perpetuate, by dubious technological means, the fossil fuel-based society and growth oriented economy. It is also historical. It challenges the authority of our scientific and technological communities and exposes our poor collective record when it comes to managing fossil fuels and CO2 responsibly. And it also challenges Americans’ view of themselves by taking a close look at our violent history. It is my belief that if we cannot penetrate the distortions that obscure our true political and social history and the hype that offers us techno-fixes, then life in the future will be very difficult indeed.

My thesis is that the best of American culture has been seriously degraded since becoming addicted to oil. We used to have fewer material goods but better relationships. The country was less violent. Our citizens sought to avoid entanglement in foreign affairs. The United States had cleaner water, healthier ecosystems, and more caring human relationships. It had neighborhood schools and unlocked doors. It had community in the best sense of that word. Much of this has been lost. We have gained wealth but we are losing our souls. The national soul desperately needs rework. Our best examples of community-focused living, and the sustaining relationships it fosters, show us exactly what to strive for. But the time remaining is limited, and the urgency of engaging ourselves in this work can not be overstated.
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Fossil Fuel Depletion and Climate Change 

“YOU CAN’T FIGHT PROGRESS,” “you can’t go home again” or “there is no turning back” are statements representing a view that the industrial way of life is inevitable and good. Serious problems are appearing everywhere. People are more and more concerned about peak oil and climate change. The film An Inconvenient Truth1 together with the latest reports of the Intergovernmental Panel on Climate Change (IPCC)2 have suddenly raised the question of the survival of the species. Nor is this simply a theory — almost everyone is aware of the changes of climate in their own neighborhood with different rainfall patterns and warmer temperatures. All governments have recognized the harsh realities and are frantically trying to determine strategies. The 2007 United Nations Framework Convention on Climate Change verified the seriousness of the global situation.3

We at Community Solutions have long been opposed to the world paradigm of continuous economic growth rolling over all resistance.4 Rather we are committed to small community in its various forms — small towns, villages, neighborhoods of cities — and work to preserve them as best we can regardless of how many farmers in the developing world are moved into ghettos or how many small farmers in the US are forced to leave their farms and move to factory jobs in industrial cities. We believe small, local communities can be more energy efficient and are preferable to the megalopolises of the globalized free market.

Is dependence on fossil fuel and the resulting industrialization a mistake? Will the effects of fossil fuel depletion and climate change cause us to move to smaller communities with local economies again? Will global warming force true sustainability on the world? It is important for every person to become more than just familiar with these issues. We must begin to make them the highest priorities in our lives. It is necessary that we stop living by burning fossil fuels and generating greenhouse gases.

Peak Oil 

Peak oil is the term used to describe the point in time at which oil production reaches its maximum and then begins to decline. After 140 years the world has consumed about half the oil available. In the next 40-50 years all the oil in the earth will have been burned. But long before then the amount of oil available each year will begin to decline.

The concept of peak oil was formulated in the late 1950s by M. King Hubbert, an oil geologist who worked for Shell Oil Company. Hubbert wrote a ground breaking report which measured oil reserves as well as their pattern of depletion. He noted that the world had been searching for, finding and developing oil for more than 75 years and that, based on the data available from these decades of exploration, it was possible to determine how much oil had existed in a given area (such as the lower 48 US states) and to predict when it would be half gone. He further pointed out that at the time an oil reservoir deep in the earth was drawn down to half full, oil production would begin to decline and continue to decline until the reservoir was empty.

At an oil conference in 1956 Hubbert predicted that oil production would peak in the US lower 48 states around 1970.5 Oil professionals ridiculed the prediction. However, to everyone’s surprise, oil production in the US lower 48 states did peak in 1970 as Hubbert predicted, and the rate of production has been declining steadily ever since (Fig. 1.1). In the same presentation Hubbert gave a preliminary estimate for world peak production to be the year 2000 — off by only five years if one accepts the increasingly popular view that regular oil production peaked in 2005 (Fig. 1.2). In spite of Hubbert’s accuracy, it was hard for people who believe in a world without limits to take him seriously. Hubbert commented “The consumption of energy from fossil fuels is thus seen to be but a ‘pip’ rising sharply from zero to a maximum, and almost as sharply declining, and thus representing but a moment in human history.”6
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1.1: King Hubbert’s Original US Peak Oil Curve (Lower 48 States) 
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1.2: King Hubbert’s Original World Peak Oil Curve 


The oil shocks of the 1970s increased interest in determining a date for world peak oil, and in 1980 The Global 2000 Report to the President of the United States — begun during the Carter administration — was published.7 This report included coverage of peak oil. At that time, there were significant differences between official government positions and Hubbert. The US Geological Survey (USGS) argued that Hubbert’s estimate of 175 billion barrels of oil reserves in the US was too low. Vincent McKelvey, the Assistant Chief Geologist of the Department of Interior, supported the USGS estimate of 590 billion barrels. In the discussion on the differing viewpoints, the report summarized a fateful decision.

As a result of this disagreement, the committee’s summary report did not base its recommendation on Hubbert’s projections and did not present the oil depletion issue in a form that made clear the consequences and the course of action that should be taken if Hubbert was correct.8

In 1986 six years after the government’s report, the book Beyond Oil: The Threat to Food and Fuel in the Coming Decades described in detail the work of King Hubbert and pointed out the relationship between oil consumption and the economy.9 This superbly written book became a key resource for publications on peak oil in the early 2000s. Popular belief has it that the marketing campaign for the book was upstaged by the Challenger explosion in the same year. If true, this event along with the efforts of Vincent McKelvey to discredit Hubbert will be key points when the history of peak oil denial is written.

Peak oil resurfaced in Europe in 1997, the year English oil geologist Colin Campbell published The Coming Oil Crisis.10 Campbell had been a well known oil-hunting geologist for over 30 years. He founded the Association for the Study of Peak Oil (ASPO) in 2001. In June 2003 ASPO changed its title from Association for the Study of Peak Oil to the Association for the Study of Peak Oil and Gas, adding natural gas resources to its areas of analysis. ASPO provides depletion information that is as accurate as possible rather than focusing on politics or activism. Each monthly newsletter contains an analysis of one of the major oil producing countries in the world. ASPO’s oil and gas depletion chart is now known around the energy world.

ASPO has been critical in educating people about the coming peaks in oil and natural gas production. ASPO’s date for the peak of regular oil was 2005. For regular oil plus deep water, heavy oils and natural gas liquids the estimate for peak is 2010 (Fig. 1.3).11 Without the activities of this organization and its subsidiaries in other countries there would be much less general knowledge available to the public. Oil companies such as ExxonMobil and Shell argue that there is much more oil to be discovered, discounting historical trends by suggesting new technology will find new supplies. The United States Geological Service (USGS) supports this contention and claims that there is much more oil remaining than ASPO estimates. However, oil companies and the USGS have done a poor job of predicting resources in the past and in some cases have deliberately misled the public.

In his book The Hype About Hydrogen, Joseph Romm praised Shell Oil’s technical skills saying “The Royal Dutch/ Shell Group [is] probably the most successful predictor in the global oil business”.12 Yet in January 2004, the energy industry was rocked by scandal when Shell, one of the four major public oil companies in the world, lowered their proved reserves. This so called successful predictor not only reduced its proved reserves by 20% but admitted that both its chairman and chief exploration officer had deliberately misrepresented the size of their reserves. Shell paid almost $700 million in fines for this action.13 Other oil companies are equally uncaring about the public. In late 2007, British Petroleum paid out $373 million dollars in fines and restitution for oil spills from pipeline breaks, violation of the Clean Air Act in conjunction with a refinery explosion and driving up the price of propane. 14 In March 2006 the largest independent oil operator, ExxonMobil, ran ads in the Wall Street Journal, the Washington Post and the New York Times which claimed that peak oil is decades away, attempting to discredit what it called the theory of peak oil.15 Chevron advertisements extol the growth of the world’s population not as a problem but as a solution to the energy problem, implying that the increasing population will provide more ingenious people to look for fossil fuel alternatives.16 Chevron’s costs for such campaigns are in the tens of millions of dollars.17
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1.3: ASPO Peak Oil and Natural Gas Chart (2006 Base Case) 


Obviously proved reserves are not proved at all. This term simply misleads the public, disguising the fact that the oil experts guess at what is available. The term proved reserves also has a political context. The amount of oil OPEC countries can produce and ship is tied to a certain percentage of their proved reserves. If they increase their proved reserves, they are then allowed to increase their production as well. So, in the 1980s the country of Kuwait increased its proved reserves. Within a short time the other OPEC countries increased their proved reserves accordingly, regaining parity with Kuwait. This marketing move was never rescinded; most OPEC reserves are consequently highly suspect.18

A legitimate estimate must be based on the amount of oil being discovered and the amount of oil being produced and used. In 2006 the ratio was 1 to 6 — one barrel of new oil was discovered for each six barrels of oil consumed. This is obviously unsustainable (Fig. 1.4).

In February 2007 the US Government Accountability Office (GAO) published a major report stating that peak oil will occur between now and the next few decades.19 The report noted that the wide spread in their estimated dates was due to lack of data, data which is in the files of domestic oil companies (who hold them confidential) and major oil producing countries around the world (who also keep this data secret). Unfortunately, the world is held hostage to commercial interests who, by combining their confidential data, could accurately predict the date of peak oil. No one country or company controls more than a fraction of the oil resources; in the case of the four major corporations, no more than a few percent each. How, when obviously they have an incomplete view of the whole resource, can oil producers continue to insist that peak oil is fiction and that the US need not reduce its oil consumption?
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1.4: The Growing Discovery Production Gap (Regular Conventional Oil) 


Peak Natural Gas 

In the US, oil provides 40% of total energy consumed, natural gas 22% and coal 22%.20 Oil has been the main concern of those involved with fossil fuel depletion, with a primary focus on transportation. Most people in the US perceive the energy crisis as an increase in gasoline prices; however, all fossil fuel prices have been increasing in recent years and peaks in supply of all three fuels will occur. Natural gas production peaked in the lower 48 US states in 1973, only three years after the peak in US oil production in the same states. Fortunately for the US, under the rules of the North American Free Trade Agreement (NAFTA) Canada must supply as much natural gas to the US as it requires. Canada cannot husband gas for its own needs or for its future generations. The US currently consumes about 50% of Canada’s natural gas production. The peak in North American gas (US and Canada combined) occurred in 2002.21
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1.5: World Peak Natural Gas 

Natural gas has a different depletion pattern than oil. The halfway point of peak oil occurs when about half the oil is gone. But in the case of natural gas, production does not necessarily decline at the halfway point. Rather production remains at a relatively constant rate until there is a sudden falloff that can be very steep.

It is therefore more difficult to predict the amount of natural gas in an area based on a peak occurrence. The ASPO chart for natural gas worldwide shows a more gradual buildup of production, a plateau and then a steep decline. Colin Campbell projects that world natural gas production will peak in about 2045 (Fig. 1.5).22 Most of the natural gas remaining is in Russia and the Middle East — not easily accessible to the US.

Peak Coal 

The United States has more coal reserves than any other nation. Many people in the US feel that coal will replace oil and natural gas. The media religiously state that the nation has a 250 year supply, a number that has been bandied about for decades. But like oil and natural gas, this optimistic projection is looking more and more inflated. Roscoe Bartlett, a Republican member of the US Congress from Maryland, has given numerous talks to Congress on peak oil and coal. He points out that the popular notion of a 250 year supply assumes current use rates. But at a compounded annual increase in consumption of 2%, the supply time drops from 250 years to 85 years. He also points out that if coal, which is a solid, is converted into a gas or a liquid in order to replace gasoline or natural gas, then the supply drops further to 50 years since extra energy is needed for the conversion.23 Other more recent information also calls into question the popular number of 250 years. The Energy Watch Group, an advisory organization to the German government, in its 2007 coal report challenged this number.24 Another study by the European Commission’s Institute for Energy aimed to estimate the coal supply prospects for 2030 and beyond. Their analysis concentrated on coal used to generate steam for electricity, since the power generation sector is by far the largest user of coal worldwide. The report includes the following points. 

1. The supply base of coal is being continuously depleted. World proven reserves (i.e. the reserves that are economically recoverable at current economic and operating conditions) of coal are decreasing fast.

2. Coal production costs are steadily rising all over the world, due to the need to develop new fields, increasingly difficult geological conditions and additional infrastructure costs associated with the exploitation of new fields.

3. The lion’s share of world proven coal reserves is concentrated in six countries (USA, China, India, Russia, South Africa and Australia) who hold 84% of world hard coal reserves.

4. The immense growth in coal consumption since 2000 has not been matched by a corresponding development of proven coal reserves, despite the increase in world coal prices. In fact, from 2000 to 2005, the world proven reserves estimate dropped by almost a third, from 277 to 155 years.

5. If the 2000-2005 evolution in the proven reserves-to-production ratios for coal, gas and oil continues, the coal ratio could relatively quickly decrease to those of natural gas and oil. The world could run out of economically recoverable (at current economic and operating conditions) reserves of coal much earlier than widely anticipated.

6. While in the past coal has been traditionally perceived as an abundant, widely available, cheap, affordable and reliable energy source, the coal of the future may look quite different.25

In his analysis of the coal situation, Richard Heinburg reveals the startling fact that the energy provided by coal in the US peaked in 1998! Unlike oil or natural gas, coal has several different grades. The grades vary greatly in their heat content.

Anthracite: 30 MJ/kg 

Bituminous: 18.8-29.3 MJ/kg 

Sub-bitiminous: 8.3-25 MJ/kg 

Lignite: 5.5-14.3 MJ/kg 

The US may have passed its peak of high quality (anthracite and bituminous) coal production in the Appalachian and Illinois areas. Production of sub-bituminous coal from Wyoming has been growing to make up for this depletion. The energy content of coal burned peaked in 1998 at 598 million tons of oil equivalent (Mtoe). In 2005 energy content had fallen to 576 Mtoe.26
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1.6: Oil, Gas and Coal Production Projections 

Figure 1.6 shows the combination of oil and its variants, natural gas and coal. It suggests a plateau of hydrocarbon usage and a steady decline beginning sometime in the next decade.

Peak Uranium 

In 2007 the price of uranium recorded its biggest percentage increase since its use began almost 40 years before (Fig. 1.7).27 The demand for uranium is growing due to a resurgence of interest in nuclear power. According to the International Atomic Energy Agency, 34 new nuclear reactors are presently under construction, adding to the current 439 reactors worldwide.28 The nuclear power industry was adversely affected by the accidents at Three Mile Island in the US and Chernobyl in Russia. Large amounts of enriched uranium from Russian nuclear bombs were used for reactor fuel, providing a brief increase in supplies. The estimates for uranium resources are as vague and uncertain as those for coal. In a 2006 report the Energy Watch Group suggested a peak uranium date around 2050.29
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1.7: World Uranium Price 

Climate Change and Global Warming 

The Intergovernmental Panel on Climate Change (IPCC) was established in 1988 by two United Nations organizations, the World Meteorological Organization (WMO) and the United Nations Environment Programme (UNEP). The role of the IPCC is to assess, comprehensively and objectively, the scientific information relevant to understanding the risk of human-induced climate change. One of its main goals is to publish special reports to support the UN Framework Convention on Climate Change (UNFCCC), the document behind the Kyoto Protocol. The IPCC does not carry out research, nor does it monitor climate or related phenomena. It bases its assessments on peer reviewed and published scientific literature.30 IPCC reports are widely cited in almost any debate related to climate change; national and international responses to climate change generally regard the UN climate panel as authoritative.

The executive summary of the 1990 IPCC report noted that emissions resulting from human activities are increasing the atmospheric concentrations of such greenhouse gases as CO2, methane, CFCs and nitrous oxide. The second report published five years later (1995) concluded that greenhouse gas concentrations had continued to increase and noted that the climate has changed over the past century (air temperature has increased by between 0.3 and 0.6 °C since the late 19th century). The balance of evidence suggested a discernible human influence on global climate. The third report, published in 2001, said that an increasing body of observations gave a collective picture of a warming world and other changes in the climate system. Emissions of greenhouse gases and aerosols from human activities had increased. New evidence showed that most of the warming observed over the last 50 years has been attributable to people. The Fourth Assessment Report was completed in early 2007. The key conclusion of the report was that warming of the climate system is unequivocal. Most of the increase in global average temperatures since the mid 20th century was due to human activity. Hotter temperatures and rises in sea level will continue for centuries even if greenhouse gas levels are stabilized. The report noted that the amount of temperature and sea level rise is dependent on the fossil fuels used in this century (Fig. 1.8).31

Shortly after the IPCC’s 2007 report was issued, newer studies became available that provided a more up-to-date analysis. In an article entitled “Global warming ‘is three times faster than worst predictions,’” Geoffrey Lean reported on two studies released after the latest IPCC report. These studies found that emissions of carbon dioxide have been rising at three times the rate of the 1990s. The Arctic ice cap is melting three times as fast — and the seas are rising twice as rapidly — as had been predicted. One study, published by the US National Academy of Sciences, showed that carbon dioxide emissions have been increasing by about 3% a year during this decade, compared with 1.1% a year in the 1990s, suggesting that IPCC’s dire forecasts likely understate the threat facing the world. A second study by the University of California’s National Snow and Ice Data Center showed that Arctic ice has declined by 7.8% a decade over the past 50 years, compared with an average estimate by IPCC computer models of 2.5%.32
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1.8: CO2 Concentration Measured at Mauna Loa Observatory, Hawaii 


CO2 levels reached a 650,000 year high in 2006 — 381.2 parts per million. Spring now arrives 13 days earlier in many parts of North America than it did 30 years ago. The planet’s ability to absorb CO2 through soil and sea chemistry has steadily declined.33 Climate change is real. Twenty years after the first warning, early prognoses have not only turned out to be accurate but are probably conservative.

Issues and Choices for the Future 

In recent years, the news has not been good. Peak oil, although clearly understood in the 1970s and 1980s, was not taken seriously — only in the last few years has it been a topic of discussion. Common sense, the intuition of all people that there are limits to everything, did not prevail and the US accepted a neoclassical economic view that growth could be limitless. The theory of peak oil is now being verified as country after country reaches peak. Natural gas has already peaked in North America. Other fossil fuels will also peak — or may be completely depleted — in this century. But suddenly the prospect of peaking, with its dire consequences, becomes insignificant when related to climate change. Climate change theory now tells us that we should not burn what fossil fuels remain. Life on the surface of the planet can only continue if most of the remaining fossil fuels are left in the ground.

How rapidly must we respond? And how can we measure the change needed? Recent information from the IPCC gives a sense of how much we must reduce our generation of CO2 and in what time frame. George Monbiot summarized the most recent IPCC estimates for CO2 reductions. He calculated that the current generation of CO2 in the world is about four tonnes per person. He determined from the IPCC forecast that this must be reduced to less than one tonne by 2050, a reduction of about 4.5% per year.34 Figure 1.9 shows the CO2 generated by the 33 most populous countries that make up 80% of the world’s population. The more industrialized countries are far from the goal of being sustainable.
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1.9: Actual CO2 emissions per capita (in tonnes) — 33 most populous nations containing 80% of world population 

The burning of fossil fuel has created a chasm toward which humanity is rushing. The more fossil fuels we burn, the deeper the chasm. Many hope that acquiring great wealth will keep them from the chasm, ignoring the fate of billions of less well-off people. Some try to build partial bridges in anticipation, hoping to somehow jump over the chasm. Most people simply deny its existence. Will society be more affected by climate change or fossil fuel depletion? Will humanity be able to reduce emissions enough to mitigate the damage already done? The questions are difficult. The US must step on the brakes and pull over to the side of the road for a few decades while it designs a new low energy way of living, as it is by far the largest consumer of fossil fuels and generator of CO2. But before we can begin designing we need to explore the nature of our current fossil fuel based economy and find a new economic system that serves community and nature rather than destroying them.
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Two 

Peak Oil — Peak Economy 

IN TODAY’S MEDIA much of the discourse about the economy lacks substance but uses an extensive vocabulary of metaphors. The economy has a wide repertoire of actions — it can tank, implode, derail, grow, shrink, stagnate, flatten, boom, explode, soar, collapse, run down and strengthen. The economy is apparently temporal since bad policies can kill it. Those who like speed metaphors can say the economy slows, accelerates or speeds up.

These metaphors give the impression that the economy is some physical creature. A child, overhearing a conversation using such terms, might ask for a picture of economy or maybe even a video with examples of it imploding or exploding. A parent might tell the child that economy is just an adult’s way of talking about money or that economy is the word we use to describe our income and savings. We might go on to explain that all these words simply mean we are either getting more money and can buy more things, or we are getting less money and can buy fewer things.

The main indices that measure the economy are the Gross National Product (GNP) or the Gross Domestic Product (GDP). In the case of the US these indices are measured in dollars, not feet, miles, temperature, weight, volume or rate of acceleration. They are simply dollar numbers which are composed of the sum of many other dollar values representing particular sources of revenues and expenditures. The GNP or GDP cannot explode or tank but they can increase and decrease by a quantitative dollar amount.

Growth is the measure of a positive change in the economy or, in our words, a measure of how much more money is available. Economic growth sounds nicer than making more money, perhaps because Christian tradition states “the love of money [economic growth, goods and services] is the root of all evil.” But most Americans love money and have created a culture where money is the primary measure of success or progress. Economic growth or a growing economy is a euphemism for getting richer.

Fossil Fuels and the Economy 

How is it that our economy grew so much in the last century, particularly after World War II? And why has the US economy apparently been so successful? Was it the American character? Was it Yankee ingenuity and innovation? Was it some breakthrough in thinking? Or was it simply the fact that the nation sat on a huge reservoir of fossil fuels — oil, coal and natural gas? This is the most likely factor. Fossil fuel use began with coal and moved to oil. But it was not until after World War II that oil’s use became widespread worldwide, that oil consumption began growing exponentially and North America began its romance with driving and the suburbs. Throughout the world people began to radically alter their lives by using long stored energy created 100s of millions of years ago.

Energy was linked to modern capitalism at its birth in the late 18th century at the beginning of the coal fueled Industrial Revolution. Adam Smith, author of The Wealth of Nations (1776), created the intellectual framework that defined the free market of today’s dominant economic theory. He coined the expression the invisible hand of the market to argue that personal self-interest would result in the most efficient use of resources, with public welfare following as a byproduct. Smith concluded that state and personal efforts to promote social good are less effective than unbridled competition in a free market environment. Within a few years of the publication of Smith’s Wealth of Nations, James Watt obtained his early patents on an advanced steam engine and began manufacturing these machines, marking the beginning of the Industrial Revolution. Thus, modern economics and modern technology began at the same point in history — in fact, Watt and Smith knew each other. Statements such as “our economy is fueled by cheap energy” might be more correctly stated as “our economic theory is based on the concept of an infinite supply of fossil fuels and an infinite ‘sink’ (air, oceans, land) for its waste byproducts.” The direct connection between economic growth and fossil fuels was aptly described by oil geologist and ASPO founder Colin Campbell.

The Industrial Revolution opened in the mid 18th Century with the exploitation of coal, initially in Britain, providing a new fuel for industry, transport and trade, which grew rapidly. The Oil Age dawned 100 years later, initially to provide lamp-oil for illumination, but later to fuel transport, following the development of the internal-combustion engine. Electricity generation expanded widely, fuelled first by coal, but later mainly from oil, gas and nuclear energy. This epoch has been widely seen as one of amazing technological progress, which has conditioned many people to think that there must always be a technological solution.

The Industrial Revolution was accompanied by an equally important, but less visible, Financial Revolution. In short, commercial banks lent money in excess of what they had on deposit, effectively creating money out of thin air, but the system worked because tomorrow’s expansion provided collateral for today’s debt. It was effectively a system of confidence, an intrinsic element of all debt. So, it might be better termed the Financial-Industrial Revolution.

The World’s population expanded six-fold exactly in parallel with oil, which provided much of the fuel with which to plough the field, and bring food and manufactured goods to market, thus indirectly supporting the Financial System. The international[ization] of transport of food reduced the risk of local famines when harvests failed for climatic and other reasons.

The Second Half of the Oil Age now dawns and will be characterized by the decline of oil, followed by gas, and all that depends upon these prime energy sources. The actual decline of oil will be gradual at less than 3% a year: such that the production of all liquid hydrocarbons in 2020 may well have fallen to approximately what it was in 1990. In those terms, it does not appear to be a particularly serious situation. But in reality, it is a devastating development because it implies that the oil-based economy is in permanent terminal decline, removing the confidence in perpetual growth on which the Financial System depends. Without the assumption of ever-onward growth, borrowing and lending dry up: there being little viable left to invest in. It follows that there will be a need to remove vast amounts of so-called Capital, which in fact was not Capital in the sense of being the saved proceeds of labor, but merely an expression of speculative confidence in ever onward economic growth. This in turn leads to the conclusion that the World faces another Great Depression, triggered more by the perception of long-term decline of the general economy rather than the actual decline of oil supply itself which is gradual not cataclysmic. The World is definitely not about to run out of oil, but it does face the onset of decline having consumed about half of what is readily available on the Planet.1

Growth Economics and Inequity 

Ivan Illich, theologian, philosopher and historian, pointed out the destructive power of modern capitalistic institutions, which, to survive, must have an unending supply of consumers. They must create needs faster than they create satisfaction. As people try to meet these unnecessary needs they consume more and more fossil fuels and other nonrenewable minerals. As they consume the finite resources of the earth, massive amounts of toxins are created. In his seminal essay Energy and Equity Illich discusses the contradiction that comes with the joint pursuit of equity and industrial growth. He says equity and energy consumption can grow concurrently only to a certain level. Below that level, technology improves the conditions for social progress and above it energy consumption leads to greater inequity. A high energy consuming society leads to social relationships dictated by fossil fuel based machines.2 The economist Jeffrey Sachs, who helped design the blueprint for the economic disaster that overtook Russia after the USSR was dismantled, compares the world at the beginning of the industrial revolution and the result almost two centuries later.3

Figure 2.1 shows the change in the distribution of the world’s income in different regions over a period of almost two centuries of so called free market activity and increasing consumption of fossil fuels. The huge imbalances are obvious. The roughly 2 to 1 ratio between the richer areas and the poorer areas of 1820 rose to a roughly 12 to 1 ratio by 1998 — and that ratio has increased each year since! Sachs suggests that the poorer nations will eventually reach the same level as the richer ones, but he does not see the connection between wealth and energy consumption nor does he measure the environmental devastation that would arise if by some miracle such parity were achieved. Like most other economists, Sachs has rationalized the constant increase of inequity with some hoped for technology that will eventually level the playing field.

Economic growth is the first goal of most nations and one might hope that all people would be better off financially. Most people in the world — even in the United States — don’t feel better off. The increasing level of inequity in the US leads many to be in danger of untimely death simply because they cannot afford a doctor. The inequity trend that began in 1820 continues today — and is accelerating.
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2.1: Wealth Distribution by Region 1820/1998 
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2.2: Change in World Income Distribution — 1960 to 1999 


The fossil fuel-based free market has brought greater and greater inequity. Figure 2.2 shows the increasingly unequal distribution of income worldwide, the result of economic policies and competitive values of the last four decades of the 20th century, a period in which the growth economists have been most influential. In the last 40 years, the income share of the poorest 20% of the people in the world has decreased almost 50%, while the income share of the richest 20% has increased by 40%. This difference is worsening, a predictable outcome in a dog-eat-dog world where competition for money is the fundamental premise of modern economics.

The same situation exists within the US, although the inequity is not quite as extreme.4 In the US, we lament the shrinking of the middle class and the disappearance of safety nets. Just since the year 2004, the income share of those in the upper 20% of the population has increased to more than 50%, a level not seen since the period just prior to the Great Depression of the 1930s.5 More significant though is the fact that the rate of inequity in the US is still increasing.

Rationalizing Inequity 

Growth economists deal with increasing inequity by using three metaphors. The first is a rising tide lifts all boats. This statement implies that economic growth (recall that this means nothing more than an increase in the average income of all workers) will provide more wealth to each person. The metaphor is deliberately misleading since income increases are not distributed equally — more goes to the rich than the poor. It is more accurate to state that some boats rise, and some sink.

The second metaphor is the trickle down theory, which argues that if the rich get richer some percentage of their riches will trickle down to the less rich, making them better off than they were before. As we have seen, on a worldwide basis such trickling is minimal if it exists at all. But economists argue that life is still better for those with low pay because society has advanced to such an extent that even those in poverty are better off than they were in the past, even though in the past they earned a higher percentage of available income. The poor have generally not subscribed to this argument.

The third, the growing pie metaphor, is a modified version of trickle down. It suggests that even if one’s slice of the economic pie is decreasing relative to others, the size of the pie itself is increasing so each person increases their income by some amount even though inequity is also increasing.

All three of these metaphors are used to justify the existence of elite people or groups with incredible wealth and power who take a greater percentage of the available income and wealth each year. Economists argue that such elite are superior humans who create more wealth for the rest of us, no matter how unequal the distribution. Technical entrepreneurs are particularly lauded for their superiority.

Economics, Energy and Income 

When the economy is discussed along with energy, an additional set of metaphors is used.

Energy is the glue that makes our economy work.

Energy is the engine that drives our economy.

Our economy runs on oil (or cheap energy).

We can’t grow our economy without cheap oil.

Cheap oil fuels our economy.

Energy use and economic growth are closely linked. The relationship is consistent in all regions and countries of the world. Developing countries like China are using more and more energy as they attempt to build societies like the US. And, just like the US, inequity is increasing in those countries. As noted earlier, the measure of a growth economy is the measure of its GNP or GDP, which is a measure of personal income change. What we have yet to understand is that this is simply the measure of fossil fuel consumption. All wealth and prosperity is the measure of a person’s or a country’s access to fossil fuels.
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2.3: Correlation between Energy, Income and CO2 Emissions 


Few contemporary economists appear to understand or care about the relationship between fossil fuel distribution, climate change and poverty (or inequity). Figure 2.3 depicts a simple relationship: personal income (or national GDP) is proportional to fossil fuel consumption which is proportional to CO2 pollution. This figure divides world population into three groups: the United States (US), a subset of the members of the Organization for Economic Cooperation and Development (OECD)6 and the Rest of the World (ROW). 

The population of the US is about 300 million people, 4.5% of world population. The OECD-L grouping (OECD members except US, Turkey and Mexico) contains roughly 10.5% of the world population, about 700 million people. It includes Western Europe along with Canada and the industrial counties of Asia — Japan, South Korea, Australia and New Zealand. The third group, ROW, has about 5,700 million people — 85% of the world’s population. The PPP (national yearly GDP divided by population), annual fossil fuel consumption (barrels of oil equivalent or boe) per capita and annual CO2 generation (tonnes of CO2) per capita are included in Figure 2.4.

This simple analysis shows the correlation between energy consumption and income, supporting the argument that oil consumption (along with CO2 generation) and one’s personal income are linked. Within each group of countries, the ratios are roughly equivalent. This implies that increased income is based on increased consumption of oil (as well as other fossil fuels) and increased generation of CO2. Or, in simple words, wealthier people consume more oil and pollute more; poor people consume less oil and pollute less. Thus the standard of living of every person on the planet is based on how much energy he or she uses and how much pollution he or she generates.
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2.4: Income, energy and CO2 per capita values — US, OECD-L, ROW 
DATA FROM US CIA WORLDBOOK 2007, IEA KEYWORLD ENERGY STATISTICS, 2006 



So called economic miracles of the past, including the Green Revolution, were based on the increased consumption of oil and other fossil fuels. When these resources begin to decline, our income will decline with them and we will become poorer. Soon the party of the century will be over, and in the cold light of dawn we will begin the long process of cleaning up the mess. Oil geologist M. King Hubbert concluded his 1976 paper “Exponential Growth as a Transient Phenomenon in Human History” with these observations.

It appears therefore that one of the foremost problems confronting humanity today is how to make the transition from the precarious state that we are now in to this optimum future state by a least catastrophic progression. Our principal impediments at present are neither lack of energy or material resources nor of essential physical and biological knowledge. Our principal constraints are cultural. During the last two centuries we have known nothing but exponential growth and in parallel we have evolved what amounts to an exponential-growth culture, a culture so heavily dependent upon the continuance of exponential growth for its stability that it is incapable of reckoning with problems of non-growth.

Since the problems confronting us are not intrinsically insoluble, it behooves us, while there is yet time, to begin a serious examination of the nature of our cultural constraints and of the cultural adjustments necessary to permit us to deal effectively with the problems rapidly arising.7

Twelve years later, Dr. Hubbert said in an interview, “Our window of opportunity is slowly closing... at the same time, it probably requires a spiral of adversity. In other words, things have to get worse before they can get better. The most important thing is to get a clear picture of the situation we’re in, and the outlook for the future — exhaustion of oil and gas, that kind of thing — and an appraisal of where we are and what the time scale is. And the time scale is not centuries, it is decades.”8

What’s in Store for the USA?

The language we use to describe the economy keeps people from looking at physical reality. Economic growth means more money and pollution while economic stagnation or shrinking means less money and a cleaner environment. Peak oil implies the end of economic growth which will likely result in pay cuts, layoffs, foreclosures and repossessions. The question is, “can we manage what is inevitable in such a way as to lessen the ill effects?” One country — Cuba — did, after its sudden economic collapse when their oil supplies were unexpectedly cut off by Russia in 1990. Cuba’s experience was very traumatic and difficult as the country transitioned from an industrial society to a more agrarian one, with a major reduction in standard of living. Yet it maintained free medical coverage and education, and a life span equal to the US.9

One might hope that advanced industrial nations will do as well as Cuba, applying their technical and social innovations to minimize the effects of peak oil. More likely we could suffer as much as poorer nations. Possibly a people with more wisdom might have already devised a way of living not dependent on increasing fossil fuel consumption. However, since the 1970 US oil production peak, Americans have consistently bought larger homes, larger cars, driven more, flown more, eaten more energy-expensive meat and, in general, consumed with no limits. The US has no low-energy infrastructure and no plan to develop one. Thus when world peak oil occurs, the falling tide will lower all boats (sinking many of them), the trickle down will dry up and the metaphorical pie will shrink. The safety net (some type of minimal government support for the poor) may be completely shredded, leading to great suffering. After the first oil crisis, the US could have made the decision to choose a qualitative way of life rather than a quantitative one. Massive amounts of investment could have been made in wind and solar energies. Much smaller and more efficient cars could have been made. Houses could have been built both smaller and with better insulation. Government funding might have gone to supporting family farms instead of industrial agribusiness.

Recall Colin Campbell’s prediction that declining oil supplies will remove the confidence in perpetual growth on which the world’s financial system depends. Capital which in theory has been saved from the profits of productive growth, will shrink because much of it — such as inflated stock market and home prices — is more speculative than real. High mortgage payments, natural gas bills and gasoline costs will make all commodities less and less affordable. When people understand that their incomes are in decline, borrowing and lending will decline as well. The result will not simply be a decline of 3-5% per year (the estimated rate of oil production decline). The decline of oil, the principal driver of current economic growth, will undermine the very foundations of our current economic system, setting the scene for a Second Great Depression if a new economics is not developed.

Community Economics 

Earlier in this chapter we noted that Adam Smith believed that personal self-interest would result in the most efficient use of resources, with public welfare resulting as a byproduct. Smith implied that the accumulation of material goods is the highest aim of humanity, ahead of any moral, ethical or spiritual considerations and also ahead of concern for others or the environment. Modern economic doctrine also includes the concepts of specialization (assembly lines to increase efficiency), standards (eliminating uniqueness and craftsmanship), routinization (eliminating creativity), control (a wage earner instead of business person) and disposability (goods made to be nonreparable). Advertising became a tool to turn optional wants into seductively addictive needs. Finally, current economic doctrine espouses private ownership instead of public ownership of land and enterprises.

To support this doctrine of material consumption, economists must assume that the natural world offers a limitless source of the raw materials necessary to create the finished goods we will consume. Their view is that if a natural resource (such as oil) declines, then capital, technology and the incentive for personal gain will stimulate human ingenuity to find a replacement. This idea is being severely tested as governments and technologists appear powerless to deal with peak oil and climate change. Economists also use a concept they call externalization, invented to deal with the contradictions of basic economic doctrine. Whenever an economist cannot rationally explain a problem, he or she deems it to be an externality. This means the problem is not taken into account when calculating economic costs. For example, the area of dead ocean at the end of the Mississippi river is deemed an externality. Ignoring it allows one to justify ongoing pollution as economical. But the greatest externality now is the atmosphere and increasing CO2 levels, which dramatizes the dangerous nature of such ideas.

Fortunately, there is a new breed of economist whose focus is on contemporary, community-based, steady-state economics. Examples are Herman Daly, Richard Douthwaite, Michael Perelman, John Ikerd, Michael Schuman and Michael Albert.10 Their community-centered versions of economics are complex and rich. They do not agree with the principle that self-centered individual pursuits will always benefit the community nor that resources are infinite. Rather, the community is held as more important. Cooperation is preferred to competition. And these economists know that economic activity takes place on a finite planet. Figure 2.5, by Herman Daly, illustrates a more realistic world view. It shows that the economy (designated as a square with inputs and outputs of material and energy) is contained within a finite ecosystem, represented by the oval. The economy can grow (use more and more energy and material) — but only until it reaches the limits of the ecosystem (where the square hits the edge of the oval). It cannot grow outside of that boundary, thus putting a finite limit on resources used. In this community based economy, the natural world is not seen as an externality, but considered as an integral part of the economy.

Burying old economic theories, abandoning products that require excessive burning of fossil fuels, drastically curtailing dependence on oil-burning machines and beginning to rebuild local infrastructures for food and services are good first steps. In the last sentence of Perelman’s book, The Perverse Economy, he states “We should move as quickly as possible to a more democratic, more egalitarian, more sustainable society before it is too late.”11 Locality is a vital part of this new sustainable economics; this implies local design, local manufacturing, local savings, local investment and local food production. It means the decline of transnational corporations and the rebirth of locally owned and operated businesses. And a new economy must also be one based on a different concept of the consumer, as someone who is a neighbor, a fellow citizen and a member of the community. It is only recently that Americans have begun to refer to themselves as consumers. Possibly we can begin to view ourselves as citizens again — that is people who know they are not rugged individualists but members of a community.
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2.5: A Macro View of the Macroeconomy 


As we assessed the role of the growth economy as a cause of peak oil and climate change, we must also reassess our role in the world for the same reason. The fossil fuel era is also the era of the inequitable, violent and over-consumptive American Empire — which was made possible by energy. We must understand the resulting suffering so that we can more easily give up our non-sustainable way of living.
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The Seven Deadly Sins

Pride Pride goes before a fall You deserve it; have it your
‘way; you are unique;
we do it all for you

Anger Don't let the sun go Get revenge,
down on your anger kick some butt

Avarice Don't be greedy Get rich quick; stock up now;

collect them all

Gluttony Stop eating while you All you can eat;
are still hungry indulge yourself

Lust Chastity is a virtue Gt lucky

Envy Envy is a green-eyed Youlll be the envy of your
monster friends; don't be left out

Sloth The early bird gets the Pretend you're working
worm

The Seven Virtues

Prudence Look before you leap, Just do it; why wait;
study to be wise act now
4| Temperance Moderation in all things Too much is not enough;
8 getall you can
3| Justice Do unto others as you Look out for number one;
g would have them do get them before they get you;
£ unto you crush the competition
3| Fortitude Be brave, courage is I€s not my fault; call us and
Fl noble sue
3| Faith Faith is the evidence of You can believe in this
g things not seen; have producc; believe only in
E faith in God yourself
g
4 Hope God holds the future Live for today; hurry before
& it's too late; get it while
e
| Charity Love your neighbor as Charity begins at home
g yourself
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Mpg (miles per gal) 112 2
Annual Fuel Cost $362 52,116
Annual Petroleum Consumption (barrels) 3 barrels_| 15.6 barrels
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Gallons/barrel 2
Mileage driven 15,000 15,000
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1898 Great Britain vs. Sudan 48 20,000
wWwil Japan vs. China 83,000 [ 25,000,000
wwil Germany vs. Russia 5,000,000 | 20,000,000
1950-63 | Great Britain vs. Kenya 95 50,000
1954-62 | France vs.Algeria 20,000 | 600,000-
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19605-70s | US vs.Vietnam 57,000 [ 5000000
1965 Indonesia vs. Indonesia (US backed) Negligible 500,000
1989 US vs. Panama (extraction of Noriega) 23 3,000
1991 US vs. Iraq (First Gulf War) 343 [ 146-206,000
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Cane and Beet Sugar 62.8 44.4% 1,759 110,465 52.3%
Corn — HFCS 59.0 41.7% 1277 75343 35.7%
Corn — Glucose 152 10.7% 1,286 19.547 9.2%
Corn — Dextrose 32 2.3% 1,300 4,160 2.0%
Honey 1.0 0.7% 1,382 1,382 0.7%
Edible Syrups 0.3 0.2% 1,450 435 0.2%
Total Ibs. 141.5
Total Cals. 211,332
Weighted Av. Cals./Ib. 1,494
% Yearly Cals. 152%
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Salad Oil 427 45.6% 4018 171,569 46.9%
Shortening 29.1 31.1% 4,018 116,924 31.9%
Canola 6.8 7.3% 4,018 27,322 7.5%
Margarine 4.0 4.3% 3268 13,072 3.6%
Butter 4.6 4.9% 2314 10,644 29%
Tallow 32 3.4% 4,100 13,120 3.6%
Olive Oil 1.8 1.9% 4018 7232 2.0%
Lard 1.5 1.6% 4,100 6,150 1.7%
Totals Ibs. 93.7
Total Cals. 366,034
Weighted Av. Cals./Ib. 3,906
% Yearly Cals. 26.4%
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Meat-Milk-Eggs 861.0 434 373,769
Fats-Oils 937 3,906 366,034
Sweeteners 1415 1,494 209,941
Total 1,096.2 866 949,744
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NDB No (USDA) 16027 13936
Nutrient Units Value/100 gr._ | Value/100 gr.
Energy keal 3330 129.0
Protein o 236 195
Total lipid (fat) o 08 5.1
Carbohydrate o 600 [

Fiber o 249 0
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Milk Products 596.5 69.3% 255 152,108 40.7%
Beef 65.3 7.6% 1,155 75,422 20.2%
Chicken 86.2 10.0% 782 67,408 18.0%
Pork 49.5 5.7% 768 38,016 10.2%
Eggs 327 3.8% 605 19,784 5.3%
Fish & shellfish 16.1 1.9% 655 10,546 2.8%
Turkey 13.1 1.5% 677 8,869 24%
Lamb 1.1 0.1% 1,041 1,145 0.3%
Veal 0.5 0.1% 945 473 0.1%
Total Ibs. 861.0
Total Cals. 373,769
‘Weighted Av. Cals./Ib. 434
% Yearly Cals. 26.9%
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Dairy Products 5918 Vegetables 4116
Caloric Sweeteners 1415 Fruits 2743
Red Meats 119 Flour and Cereal 1923
Fats and Oils 937 Nuts, 9.9
Poultry 726 Beans and Legumes 7.0
Eggs 33.0 Other 240
Fish 165 Subtotal 919.1
Subtotal 1.061.0

Total - Calorie & Nutrient | 1980.1
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Corn (grain) 73.631,000 2% | 1604 bu
Wheat 49,999,000 171% | 492 bu
Sorghum 6517.000 2% | 696 bu
Barley 4021,000 4% | 06 bu
Rice 3325000 1% | 699 | om
Oats 1787,000 06% | 647 bu
Millet 595,000 02% | 253 bu
Rye 300,000 0% | s bu

Total 140,175000 | 480%
61,966,000 202% 26 | wn

61,966,000 202%
Soybeans 73,958,000 BI% | 42 bu
Sunflower 171,000 06% 120 | om
Peanuts 1,394,000 05% | 308 | om
Cancla 828000 03% 162 | om
Flaxseed 511,000 02% | 203 bu
Safiower 159,000 01% 120 | om
Mustard Seed 68700 00% 82 | om
Rape Seed 7800 00% 139 | om

Total 78637500 2%9%
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Sugar

Sugar Beets 1306900 04% | 230 | tn

Sugarcane 79,50 0% | 310 | wn
Total 2,186,400 3

Legumes

Dry Beans 1219300 04% | 146 | om

Dry Peas 507,800 02% 79 | em

Lendls 25,000 0% | 120 | om
Total 2,056,100 07%

Fruits/Vegetables/Nuts

Fruics 3,088,800 1% 10 | wn

Vegetables 3389 1% 10 [ on

Nuts 926200 03% 10 [ on

Total 7251890 25%
Grand Total 29227289 | 100.0%
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Vegetables 411.6 213 85,759
Fruits 2743 240 45,152
Grains. 192.3 1,655 318,230
Nuts 9.9 2,595 25,798
Legumes 7.0 1,561 10,925
Total 895.1 537 485,864
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Pinto 2.6 37.1% 1,577 4,100 37.5%
Navy 0.7 10.0% 1,532 1,072 9.8%
Black 0.5 7.1% 1,550 775 7.1%
Red Kidney 0.6 8.6% 1,532 919 84%
Lima 0.1 1.4% 1,536 154 1.4%
Dry Peas/Lentils 0.7 10.0% 1,605 1,124 10.3%
Others 1.8 25.7% 1,545 2,781 25.5%
Total Ibs. 7.0
Total Cals. 10,925
‘Weighted Av. Cals./Ib. 1,561
% Yearly Cals. 0.8%
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Oranges and temples 804 | 293% | 204 | 17206 | 261%
Apples 480 | 175w | 2% | 1138 | 173%
Bananas 251 92% | 405 | 10166 | I54%
Grapes 219 | _sow | 314 6877 | 104%
Watermelon 138 | 50% 13% 1877 | 28%
Pincapple 135 | 4% | 27 3065 | 46%
Cantaloupe 101 37% 155 1566 | 24%
Peaches and necarines | 89 | 32% 177 1575 | 24%
Grapefruic 2N 191 1413 | 21%
Strawberries 77 | _28% 145 L7 | 17%
Lemons 72 | 26% ] 655 | 10%
Pears 52 19% | 264 373 | 2%
Tangerines and ngelos| 36 13% | 241 %8 | 13%
Avocados 33 12% |77 2399 | 36%
Limes 27 1.0% 136 %7 | 06%
Plums 24 | 09% | 209 502 | 08%
Honeydew 9 | o 164 32 | 05%
Mangoes 19 | _o7% | 9% S6l | 08%
Cranberries 20 | 07% | 209 418 | 06%
Cherries 18 | o7% | 286 55 | 08%
Olives. 14 | os% | 523 1%
Papayas 09 |03 177 159 | 02%
Apricots ] 04% | 218 240 | 04%
Blueberries 08 | o03% | 259 207 | 03%
Kiwifruic 05 | o2 | a7 B39 | 02%
Figs 03 | ol [ 3% ol | 0%
Raspberries 03 | ol [ 2% 7 0%
Dates ] 00% | 1259 126 | 0%
Blackberries ol 00% 195 20 | oo%
Total Tbs. 2743

Toal Cals. 65950

Weighted Av. Cals b 240

% Yearly Cals 48%
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Poatoes 1346 | 327% | 350 | 47010 | 53%
Tomatoes 941 | 29% ) 7716 | _88%
Sweec com %2 | 64% | 31 10244 | 11.7%
Onions 07 | 55% 182 431 [ 47%
Head lectuce 203 | 49% 4 1299 | 15%
Romaine & leaf lewwuee | 121 29% 77 9 | L%
Carrots 118 | 29% 186 2195 | 5%
Cucumbers 103 | 25% 8 700 | o0sx
Cabbage 93 | 2% 114 1060 | 12%
Broccoli 83 | 0% 155 1287 | 15%
Snap beans 76 18% 141 1072 | 12%
Bell peppers 66 16% El ol | orx
Chili peppers 6 15% 182 1092 | 1%
Celery 6l 15% 73 445 | 05%
Pumpkin 5 12% 118 590 | o7%
Sweet poratoes 45 1% | 391 1760 | 20%
Squash 47 1% T4 56 | 06%
Mushrooms 39 | 09% 123 480 | 05%
Spinach 3 [ o 105 305 | o4x
Green peas 27 | o7% | %8 994 | 11%
Garlic 24 | oex | a7 165 | 19%
Cavliflower 15 | _o0s% 114 207 | 0%
Asparagus 15 | o4% 91 37 [ 02%
Eggplanc 09 | o02% 109 98 [ 01%
Becs 07 |_o02% 195 7 [ 02%
Artichokes 06 | olx | 214 08 [ 01%
Collard greens 06 | ol 136 82 [ o0l%
Radishes 05 | ol% 73 37 | _oox
Muscard greens 04 | ol 118 47 _o01%
Turnip greens 04 | ol 145 58 [ 01%
Lima beans 04 | olx [ 514 206 | 0%
Okra 05 | ol 141 71 o1%
Kale 04 | olw | 27 91 [ _o1%
Escarole 03 | oI 105 N oox
Brussels sprouts 03 | ol% 195 59 [ 01%
Toal Ios 416

Totl Cals. 87579

Weighted Av. Cals b 213

% Yearly Cals. 63%
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Peanuts 6.7 67.4% 2577 17,266 66.9%
Almonds 0.5 5.3% 2614 1,385 5.4%
‘Walnuts 0.4 4.2% 2973 1,249 4.8%
Coconuts 0.6 5.7% 1,609 917 3.6%
Pecans 0.5 5.2% 3,141 1,633 6.3%
Pistachios 0.2 1.9% 2,532 481 1.9%
Macadamia 0.1 0.9% 3,264 294 1.1%
Filberts 0.0 0.3% 2855 86 0.3%
Others 0.9 9.0% 2795 2,488 9.6%
Total Ibs. 9.9
Total Cals. 25,798
Weighted Av. Cals./Ib. 2,595
% Yearly Cals. 1.9%
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SEENOTE |, P 299,

‘Wheat 134.1 69.7% 1,655 221,936 69.7%
Corn 314 16.3% 1,659 52,093 16.4%
Rice 21 10.9% 1,627 34,167 10.7%
Qats 4.6 24% 1,768 8,133 2.6%
Barle) 0.7 0.4% 1,568 1,098 0.3%
Rye 05 0.3% 1,609 805 0.3%
Total Ibs. 1923
Total Cals. 318230
Weighted Av. Cals./Ib. 1,655
% Yearly Cals. 22.9%
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Prior to 1970 51.6 100.7 40.3 56%
1970-1979 45.5 79.0 31.6 15%
1980-1989 41.4 79.7 319 15%
1990-1999 385 913 312 13%
2000-2001 36.6 1l 329 1%
Average 46.7 92.2 36 100%
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CANADIAN ARCHITECT, MEASUSES OF SUSTANABLITY — EMBODED ENERGY CANADIANARCHITECTCOM/

MATERIAL

EMBODIED
ENERGY

MATERIAL

EMBODIED

ENERGY

Aggregate Glass 159 | 37550
Straw bale 024 31| Fiberglass 303 970
Soil-cement 042 | 8l9 || insulation
Stone (local) 079 | 2,030 | Steel 320 | 251200
Concrete block 094 [ 2350 | Zinc 510 | 371280
Concrete (300 Mpa) | 1.3 | 3,180 [ Brass 620 | 519,560
Concrete precast 20 | 2780 |PVC 700 | 93620
abes 25 | 1380 | Copper 706 | 631,164
Brick 25 | 5170 | Paint 933 | 117,500
Cellulose insulation | 3.3 12| Linoleum 1160 {150,930
Gypsumwallboard | 6.1 | 5890 P?Wsiﬂ_ene 170 | 3770
Particle board 80 | 4400 JS“ =0 TR R
- rpet Y X
Aluminum (recycled) | 81| 21870 (Sy"mhe[ic)
Steell(recycied) 89 137210 I Aliminum 2270 | 515700
Shingles (asphalt) 90 | 4930
Phywood Toa | 5720 ] NOTE: Embodied energy values based
R M.b ‘|39 on several international sources —
e : local values may vary.
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DATA FROM INTERNATIONAL ENERGY AGENCY. KEY WORLD. ENERGY STATISTCS 2006

United States | 7.
Russia I 33.2
Germany [N 0.
Japan NN 0.5
South Korea |INEEEEG— 3.6
UK I 255
Spain | 2.6
ol [ 3.
South Africa | IREEEEE 0.0
Ukraine | 2.
France NN 5.4
Iran | 7.5
Malaysia N 17.3
China [ 9.7
WMexico I 12.4
Argentina I 12.1
Thailand IS 11.5
Turkey [N ©.7
Ecypt I 6.1
Brazil [ 8.2
Indonesia [ 6.0
Colombi
India [ 3.6
Vietam I 4.6

Nigeria [N 5.8
Sudan - 38

Myanmar [l z.w
Tanzanic I 3.9

Dern, Congo M 2.1
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Fatalities |Poor Nations
Africa IS 170,118
Americas IS 125,959
China I 178,834
E. Mediterranean I 70,677
Europe I 106,757
India I 216,359
Southeast Asia IS 118,608
Western Pacific IS 41,165
Wealthy Nations
E. Mediterranean 1 923
Europe I 66,000
North America I 49,304
Westen Pecific Bl 25,330
Combined Totals |1,1706%4

Injuries | Poor Nations
Africa I 16,559
Americas IR 110,736
China I 5,354,909
£, Mediteranean S 2,533,771
Europe N 3,214,104
Ly ————E
SoutheastAsia N 3 397,631
Westem Pacific IS 1,432,539
Wealthy Nations
£ Meditenanean | 29979
Europe M 2,032,321
North America. IS 1,670,374
Westem Paciic I 772,838
Combined Totaks |38:848.625
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Space Heating/Cooling

43

Roof 12 14
Walls 19 10
Foundation 15

Infiltration 28 16
Windows (conduction) 26 |
‘Windows (solar gain) 32
Internal Gains 27

Lighting

Water Heating

Refrigeration

Electronics

Cooking
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Computers

Other
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BARBARA MILLER AND BOB CORBETT. HiGH PEFORMANCE HOUSNG:
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R-60 attic insulation

Heat recovery
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‘Aitight construction
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R-40 wall insulation ]
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Automobiles 130 million 17 $1.3 trillion
Light trucks, SUVs, etc. 80 million 16 $1 trillion

Heavy Trucks, Buses 7 million 28 $1.5 trillion
Aircraft 8,500 22 $0.25 trillion
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NG EneRcY DA Book.

US DOE. 2007 Buto;

Space Heating 6.7 31% 25 14% 9.2 23%
Lighting 24 1% 4.6 26% 7.0 18%
Space Cooling 27 12% 23 13% 5.0 13%
‘Water Heating 27 12% 12 7% 39 10%
Refrigeration 1.6 8% 24 4% 24 6%
Electronics 1.6 7% 1.1 6% 27 7%
Cooking 1.0 5% 04 2% 1.3 3%
‘Wet Clean 1.0 5% 1.0 3%
Ventilation 1.1 6% L] 3%
Computers 02 1% 0.6 3% 08 2%
Other 08 4% 24 13% 32 8%
Adjusted to SEDS* 1.0 5% 1.0 5% 20 5%
Total 218 100% 17.9 100% 397 100%

* State Energy Data System
Energy consumed is shown in quads and % of totals
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Coal 38% 36% 41%
Natural Gas 31% 33% 29%
Nuclear 15% 14% 16%
Petroleum 8% 9% 7%
Hydro 5% 5% 5%
Other Renewables 3% 4% 3%
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