
Preface

History books and television series tend to give the impression that religions, 
emperors and kings, wars and treaties, invasions and rebellions, and pestilence 
and famine were the only truly important infl uences on the development of 
modern civilization. But it can also be argued that the availability of usable 
energy has been equally important, if not more so. Fire changed early man’s 
life in many ways, as did the use of animals and simple mechanical devices 
such as the wheel, lever, and pulley. More complex mechanisms followed, 
including the steam and internal combustion engines and modern electrical 
and electronic technologies. All of these innovations have allowed humankind 
to continually expand its use of energy, and with it to improve living condi-
tions and attain prosperity.

The oil shortages and price shocks of the 1970s made the industrialized 
countries conscious of their profl igate use of energy, and individuals became 
aware of the benefi ts of conservation. Nations initiated schemes to encour-
age conservation in industry, residential, and commercial activities, as well 
as in transportation. These efforts resulted in substantial gains in energy effi -
ciency. When we began the predecessor to this book more than a decade ago, 
the price of oil—the dominant source of energy—was declining in infl ation-
adjusted terms. Major oil producers, boasting of new oil and gas fi nds as well 
as improved extraction technologies, promised an assured supply of oil for 40 
years.

With the decline in oil prices in the 1990s and the apparent “glut of oil,” 
energy concerns dropped off of the radar screen for most individuals. Perusing 
the Web site of the U.S. Energy Information Agency for the historical prices 
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of crude oil reveals that as recently as 2002, crude oil was selling on the spot 
market for less than $20 a barrel, essentially the same price, with adjustments 
for infl ation, as that in the 1920s. Yet, the questions of where and how will we 
as a society obtain the energy to meet our future needs remained critical.

That fact is especially evident to those of us who engage in energy research. 
It takes many decades to effect changes in the pattern of energy use to bring a 
new technology from its fi rst implementation to a useful scale. Even if we may 
have oil supplies for 40 years at our current rate of consumption, and even 
though we are likely to fi nd additional sources, we will likely face the time 
when the projected increases in demand will outstrip our ability to produce 
oil at the necessary rate. At that time we will need additional resources. History 
has shown that obtaining energy from new sources takes a long time, particu-
larly because the new sources often require developing a new infrastructure 
for their extraction, distribution, and use. That is why it is urgent to deal with 
the energy issue now: we can no longer ignore the impending energy crisis. A 
lack of awareness of the issues surrounding energy in the general media led us 
to title the predecessor to this book Global Energy: The Ignored Crisis.

Contrast the decline of oil prices in the 1990s with prices since 2005. 
Crude oil prices began a steady increase to $60 a barrel by early 2008, then 
soared to a high of $147 a barrel in July of that year, when just about every 
newspaper, magazine, or media report carried a story about energy. Although 
oil prices fell to around $40 a barrel by the end of 2008, energy is no longer 
an ignored topic. Energy-related greenhouse gas emissions and their effects 
on climate are constantly discussed and debated. World leaders propose and 
counterpropose new energy strategies for mitigating the impact of using coal 
and oil on climate. The public is being presented daily with options purported 
to be better for the environment. Yet, many of those options are no more than 
mere “greenwash.” Some simply trade one problem for another, and still oth-
ers do little more than make us feel good.

Renewable energy sources—which we refer to as income sources in this 
book—that could replace our inherited fossil fuels are being considered anew. 
However, can these income energy sources economically—if at all—replace 
the standard inherited energy sources? To make matters worse, the most 
abundant of the “standard” fuels are coal and heavy oils, which are by far the 
least desirable from an environmental point of view.

A large number of books on the subject of energy and climate change 
have recently appeared on the bookshelves. Only very few take a global view 
of energy production and consumption. Many of the books strongly advocate 
one technology or course of action and deride others. Some are fi lled with 
doomsday predictions resulting from global warming. Some even go on to 
specify 12-point plans to wean mankind off its addiction to oil and to live on 
renewables. On the other hand, there are books that claim that man-made 
global warming is the greatest fraud being perpetrated on the public, that 
solar energy will never scale, and that focusing on producing energy from 
renewable resources will have disastrous consequences for the economy and 
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well-being of people. In this book, we have tried to stay clear both of cheer-
leading slogans and of vitriolic diatribes.

Replacing one energy resource for another is a complex process, made 
even more complicated because it requires balancing the concerns of three E’s: 
environment (including climate), economy, and the energy security of various 
nations. There is the real danger that in our effort to solve one problem, say, 
provide energy security, we can inadvertently create a worse problem, such as 
disrupting the food supply by diverting resources to produce fuel. We have 
made such mistakes in the past and must do everything to avoid them in the 
future. Exacerbating the situation is the immensity of the undertaking and the 
time and resources we will need to effect any substantial change.

This book’s title, A Cubic Mile of Oil, was chosen to convey the sheer size 
of the challenge; a cubic mile of oil happens to be the current global annual 
rate of oil consumption. We have used it as a staple in this book and express 
the amounts of other sources of energy in equivalents of the energy contained 
in a cubic mile of oil (CMO). We believe that a readily comprehensible volume 
term—usable without exponential modifi ers—helps laypersons and energy 
experts alike to better appreciate the scale of the problem we are facing. It 
is also the scale at which changes will need to happen. As we demonstrate 
in this book, it is very diffi cult to obtain energy at that scale from any of the 
alternative sources, so it will likely take a combination of many technologies 
to supply our energy needs in the future. Yet, in order to make any signifi cant 
contribution, any technology will have to at least approach 1 CMO/yr, so in 
debating the merits of alternate energy sources, we have to consider what it 
would take to scale them to produce 1 CMO of energy per year and how their 
implementation at that level will affect us.

In 2007, we undertook a major revision of the book and updated all the 
statistics of energy production and consumption to refl ect 2006 fi gures. While 
we were making these revisions, oil prices climbed from around $60 a barrel in 
early 2007 to $147 in July 2008, and then precipitously dropped to less than $40 
a barrel by the end of 2008. These gyrations in oil price, and to some extent the 
prices of other fuels, reinforce the necessity to have a long-term energy policy 
spanning decades that is divorced from the prevailing price of oil.

The world currently uses about 3 CMO equivalents of energy annually, in 
oil and other sources combined, and by 2050 we will likely consume between 6 
and 9 CMO/yr. Where we are going to get that energy and what it takes to pro-
duce even 1 CMO of energy are the questions we address in this book. The task 
is daunting enough even for established energy industries such as coal, oil, and 
nuclear to increase energy production by 1 CMO; it will require an even greater 
effort and commitment to increase energy production from sources like wind 
and solar that currently provide a miniscule portion of our energy.

As will be evident from the discussion that follows, replacing one energy 
source with another requires more than just a few years: it is a lengthy pro-
cess requiring installation of a new energy-producing system, channels for its 
distribution, and diffusion in the market for the devices that can use it. The 
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process can easily take decades. In the context of human history, a few decades 
is a very short time. However, when many experts believe we have only a few 
decades left before we must fi nd alternative sources of energy to replace dwin-
dling oil supplies and replace the current energy sources with those that do 
not emit greenhouse gases, a 50- to 60-year period is too long. For example, 
although coal use began at the beginning of the 18th century, consumption 
of coal did not surpass that of wood as the world’s primary fuel until the late 
19th century. Oil use began about 1870 but surpassed wood use only in the 
1940s and coal only in the 1960s. The use of natural gas, which began about 
1900, became about equal of that of coal only in 2000.

The relatively long time required for developing alternate sources of 
energy to replace the energy currently obtained from oil prompts us to label 
our current predicament a crisis. Oil supplies more than 90% of the energy 
for our transportation systems of cars, trucks, trains, and airplanes. While we 
are not “running out of oil,” we are certainly fi nding it increasingly diffi cult 
to sustain production rates. Newer oil discoveries tend to be in places that are 
harder to produce from, and this crude oil often requires more processing. At 
the same time, the global demand for oil is increasing. Switching vehicles to 
run on alternate fuels will require a massive retooling, not something that we 
can achieve in a couple of decades. We could switch cars to run on electric-
ity, but most of the electricity is produced from coal, a resource that emits 
more greenhouse gases and toxic pollutants than other fuels. Hence, coal is the 
least desirable fuel from the environmental perspective. There are also calls for 
reducing greenhouse gas emissions (mainly carbon dioxide) by 20% by 2020 
and by 50% by 2050. While slogans may motivate us to engage, they alone are 
insuffi cient. This book addresses what it would really take to achieve these 
tough targets as well as some more modest ones.

Soon, the people of the world, through their leaders, must look far ahead 
and make major decisions about energy resource developments and energy 
uses. Increasing the effi ciency of our energy use and employing conservation 
are two approaches that could have big impacts in a relatively short time frame. 
Implementing these practices offers our best hope for delaying the inevitable 
shortages, although doing so will involve expenditures of trillions of dollars and 
will infl uence activities and relationships in every part of the globe for decades 
to come. Increased effi ciency and greater conservation will buy us the time to 
fully implement technical advances. Perhaps we will make some new discoveries 
with the potential to radically alter the situation; even ones that seem as remote 
as nuclear fusion—hot or cold—or fi nding a way to tap into “dark” energy,1 or 
engineer a new way for capturing carbon dioxide from the atmosphere.

1. We do not completely dismiss the possibility of “miracles”—we recognize the limits 
of our knowledge. After all, physicists tell us that dark matter and dark energy, our terra incog-
nita, make up 96% of the universe, and we know absolutely nothing about them. But, while 
miracles may happen, counting on them is not a strategy that we advocate.
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As the factors cited in this book demonstrate, technological advances 
alone cannot deliver us from the energy crisis. With the spectacular improve-
ments in the performance of computers that we have witnessed of late, society 
has come to believe that technology can solve any problem—“Just Google it” 
is a common refrain. Unfortunately, the laws governing energy are markedly 
different from those governing information. Finding, transporting, and using 
energy are not the same as fi nding, transporting, and using information. We 
hasten to add, though, that the ability to quickly fi nd and widely disseminate 
information is critical to the rapid development of new technologies, and in 
that regard, the collaborative tools made available by Google and other Inter-
net companies are a real boon to helping avert the looming energy crisis.

The great French marshal Lyautey once asked his gardener to plant 

a tree. The gardener objected that the tree was slow growing and 

would not reach maturity for one hundred years. The marshal replied, 

“In that case, there is no time to lose; plant it this afternoon!”

—John F. Kennedy

Finally, despite the major infl uence that energy exerts on our lives, few 
truly understand its production and use. In preparing this book we have thus 
sought to explain energy in easy-to-understand terms to enable readers to enter 
more fully into the important debates and decisions that lie ahead. We believe 
it critical that energy debates take account of quantitative aspects—at least in 
an order-of-magnitude sense. To provide that information, we have mined 
data from numerous sources that address current energy use and future needs. 
We use the collected information in discussing different energy resources in 
terms of their total potential and also the effort required to develop them on 
a global scale.

On January 1, 2008, the New York Times carried a story about a Dutch 
company’s plans to make use of hot asphalt on roads by laying down PVC 
pipes and fl owing water through them to heat up homes. This sounds like a 
good plan, and it may indeed be one. We do not expect all the critical details to 
be present in a newspaper article. However, our hope is that after reading this 
book, such articles will immediately prompt questions like how much energy 
savings are we really talking about? The roads are going to be hot during the 
summer months, when the need for home heating is not as great. Roads often 
develop ruts and potholes; what is going to happen to the PVC pipes and 
the water fl owing through them? Take another story. A company recently 
announced it has engineered a bug to convert waste into gasoline. That’s an 
incredible feat and in no way are we discounting the accomplishment. How-
ever, if the bug relies on cellulosic or sugary waste, the question to be asking 
is whether there’s enough waste. As we shall see in the chapters that follow, 
even in our highly wasteful society, the waste we produce contains very little 
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usable energy—perhaps a few percent of the energy we use. If questions like 
these arise in the minds of our readers, we will feel that our book has served 
a key purpose.

There are no easy answers, which basically means that everyone will fi nd 
some elements of every solution to be objectionable. There are trade-offs to 
be made at every step of the way. The democratic way to resolve such issues 
is through an open and informed debate based on facts without resorting to 
disdaining those with different viewpoints. Our hope is that this book pro-
vides the facts about the various competing technologies that are necessary for 
making informed choices and for stimulating a rational debate. We doubt that 
an immediate and international consensus will emerge out of such a debate 
but sincerely hope that suffi cient numbers of people fi nd common ground to 
work with and enlist ever larger numbers of people to join them in address-
ing this crucial issue. Our book is intended to provide the seeds for informed 
discussion and decision making as communities and nations align themselves 
to address the future.
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