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Look at the depleting resources of coal, natural 
gas, and oil and then look at the mounting pollu-
tion. If you think wars and the present economic 
crisis are the world’s most severe challenges, you 
would be wrong. Energy is. Other issues just won’t 
matter if we don’t fix this one.

This report is a call to action  
and, yes, a WARNING.

Energy problems affect all nations and societies. 
Yet there are not as many solution choices as you 
might think.

We should all be mindful of how badly our lead-
ers missed the warning signs of the present U.S. 
economic melt-down. If our leaders once again 
dismiss warnings of another disaster in the mak-
ing—the nation’s energy problems—I can assure 
you there will be no bailout available. All other 
issues will have no meaning as all societies plunge 
into wars for fuel, for food, and for water—the 
necessities of life.

As I write this, 194 countries are descending upon 
Copenhagen to meet about treating a symptom—
climate change (global warming). The fastest and 
most economical way to stop man-caused global 
warming is to abandon the cause—the burning 

of fossil fuels, coal, oil, and natural gas. If we do 
this, the discussion about human-caused global 
warming goes away, and all the billions that would 
be spent attempting to solve only one symptom 
with feel-good band-aid schemes can be used to 
build new clean energy plants. I am hopeful that 
something useful will emerge from this meeting, 
but I am doubtful.

Energy will shape the future of the world and 
of the United States. Wars and economic crises 
are dramatic problems, but lack of energy could 
destroy future generations. If leaders in the United 
States and the world do not immediately tackle 
the energy problem head-on, then they are grossly 
irresponsible.

Of the world’s almost 7 billion inhabitants, about 
2 billion consume almost no energy, except to burn 
wood and animal dung. The other 5 billion rely 
almost solely on fossil fuels: coal, natural gas, and 
oil. If we multiply current consumption rates by 
anticipated population and economic growth, then 
economically recoverable reserves of natural gas and 
oil will be depleted within the expected lifetime of 
every preschool child in the world. Imagine the 
economic and political chaos as countries realize 
that the fuel which supports their livelihood, from 
food to transportation to defense to shelter will 
be gone in a few short decades. In the meantime, 
pollution, disease, and environmental decay that 
results from burning fossil fuels will mount.

Want to see the future?  
     Look at energy.
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It is no surprise to many of us that by the year 
2040 the “energy mix” in the United States and 
the world must be quite different from today’s mix. 
The biggest difference will be the replacement of 
coal, oil, and to a lesser extent, natural gas by clean 
energy sources. This report offers neither dooms-
day scenarios nor rosy platitudes. Rather, it offers a 
realistic energy mix complete with cost estimates 
and a timetable for achieving the goal of energy 
security.

The necessary changes serve the self interest of 
the United States and the needs of all nations. 
Moreover, these changes will reduce poverty and 
will remove a major reason for war, itself the great-
est waste of energy and other resources.

We need an “energy revolution” in the coming 
decades. This revolution will rival one that our 
ancestors undertook: the transition from ani-
mal power to machine power. Their transition 
wasn’t always smooth, and ours will not be either. 
However, the difficulties will be significantly less-
ened if we recognize the practical limitations of all 
energy sources. What the United States and the 
world need, is a planned rational balance among 
energy alternatives.

The availability, quality, and cost of energy pro-
foundly affects the kinds of lives current and future 
generations will live. Energy frees economic activ-
ity, feeds lifestyles, and fuels “the possible.” What 
is so frightful is that besides the environmental 
decay that accompanies the burning of fossil fuels, 
economically available reserves are coming to an 
end. Soon these reserves will be unable to provide 
for our energy needs even if we were willing to 
accept the enormous environmental and health 
penalties.

Energy problems will grow in size and intensity as 
global population swells. More people means more 
mouths to feed, more crops to grow, more goods 
to manufacture, more buildings to construct, heat, 

cool, and light, and more electricity to generate 
to make it all happen. The escalation of electric-
ity production to meet these ever-growing needs 
means more rapid resource depletion and more 
rapidly mounting environmental deterioration and 
health misery. It is as inevitable and predictable as 
tomorrow’s sunrise.

What the United States and the world  
need is a planned rational balance 

among energy alternatives.

Time is short.

These trends intersect to create a perfect storm at 
around 2040. By that year the United States and 
the world MUST be well on their way toward 
the inevitable conversion to clean, efficient, reli-
able, eternal, and affordable energy sources. Judith 
Wright and James Conca, on page 7 in their excel-
lent book Geopolitics of Energy, agree:

If we do not aggressively change direction by 
2020, it does not matter what we do after that 
time because it takes 10 to 30 years to develop 
significant energy sources and distribution 
systems. Solutions must be started by 2010 and 
be effective by 2040 or it will be too late.

How can citizens act when explanations of our 
energy problems are often delivered via politi-
cally motivated soundbites? Or how can citizens 
intelligently discuss such vast and complex issues 
without knowing the practical limitations and 
strengths and weaknesses of each energy source? 
Most discussions concerning energy are confusing, 
contradictory, ill-informed, partially informed, or 
patently biased. Most disturbing is the fact that 
in Washington and other capitals there appears to 
be little recognition of the enormous scope of the 

http://www.beyondfossilfools.com
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problem or an understanding of the dire urgency 
to act. Any informed discussion of energy options 
must be supported with knowledge of the abso-
lute and comparative strengths and weaknesses 
and limitations of each energy source.

Most discussions concerning energy  
are confusing, contradictory, ill-informed, 

partially informed, or patently biased.

Most alleged energy “solutions” are short on 
analysis and thick with short-term distractions, 
quick fixes, and feel-good policy reflecting ideo-
logical prejudices (“let the market take care of it” or 
“innovation will improve everything”), pleas for the 
status quo (“let’s not be hasty”) or excuses for doing 
nothing (“aren’t geologists always discovering more 
oil somewhere?” or “we’ve got enough coal”). You’ve 
probably heard this one, too: “When it hurts enough, 
they will fix it.” They who? When? How?

This report is about the electrical energy that 
must go into the National Electrical Grid to 
support traditional U.S. electrical needs plus an 
all-electric transportation fleet of cars and light 
trucks by 2040.

Let’s begin by looking at Fig. 1, the current energy 
mix. Notice how much coal we burn. Also notice 
that 20% of our electricity is produced by nuclear.

Fig. 2 calls your attention to what I think the U.S. 
energy input to the grid could be in the year 2040 
given the state of today’s technology and with 
the so-called “smart grid” in place. It is doubtful 
that the smart grid envisioned can be specified, 
designed, and built in time and therefore, as a 

practical matter ,wind and solar together will most 
likely be capable of providing only 20% or less by 
the year 2040. However, the cost estimates in this 
report assume the MAXIMUM for wind and solar 
of 30%.

“Smart Grid:” The electrical grid 
consists of the vast number of wires you 

see strung across the country that deliver 
electricity to homes and businesses. 

There is a point beyond which it is not 
prudent to aggressively deploy intermittent 

renewable energy sources without 
massive improvements and extension of 

the nation’s electrical grid.  Without the so 
called “smart grid” we will have limited 

ability to conserve energy, to deploy larger 
amounts of intermittent renewables, and to 
minimize the amount of back-up energy or 
battery capacity required when intermittent 
sources are not producing.  However, there 
are serious technical questions about the 
necessary characteristics of a smart grid 

and about how it should be built.
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Figure 1 shows the electrical energy 
consumed in the U.S. in 2008 (14 Quads) =  
4.1 trillion kWh—EIA Annual Energy Review.

Figure 2 shows the U.S. electricity needs plus 
the additional electricity required to support an 
all-electric car and small truck fleet in 2040 (25 
Quads). 30% conservation is factored into the 
2040 basis. Without conservation, the electrical 
energy required in 2040 would be 36 Quads.

It is critically important to note from Fig. 2 
that intermittent renewable energy sources, even 
with the rosiest forecasts, cannot supply all the 
energy needed in 2040. The deficit can be filled 
by the continued use of fossil fuels, but that is the 
very problem. Or it can be remedied by sensibly 
deploying the latest generation of nuclear tech-
nology, known as Generation IV Integral Fast 
Reactors (IFRs), described more completely in 
Part A of this report.

I’m sure that many of you are as surprised as I was 
to learn that nuclear must be such a large part of 
our country’s energy mix in 2040. Actually the 
world lucked out. Only nuclear energy delivered 
by Generation IV Integral Fast Reactors (IFRs) 
can rescue the world from energy disaster. It’s as 
simple as that. No other clean energy source can 
do it—no other source—no other choice.

The press and some politicians would have us 
believe otherwise while not providing any basis. 
Now you know the facts—now you can be part 
of the solution by not accepting idle proclama-
tions of an energy solution without nuclear. 

Quad: A quad is a large unit of energy 
equal to one quadrillion British Thermal 
Units (BTUs) or 293 billion kilowatt hours, 

which is the approximate energy contained 
in 40 million tons of coal.

http://www.beyondfossilfools.com
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Table 1. This chart gives the estimated net additional capital required to increase existing (2008) 
electrical energy to the amount necessary to satisfy the 2040 U.S. electrical grid requirements. This 

includes the electricity required to support an all electric car and light truck fleet.

Additional Capital Cost Summary (2040)

Energy Source
Contribution to 

Energy Mix 
United States World Including the U.S. 

Percent Quads (Estimated U.S. dollars) (Estimated U.S. dollars)

Wind 15% 3.75  950 billion 2.50–3.00 trillion

Solar 15% 3.75  2 trillion 4.50–6.00 trillion

Hydro-power (dams) 5% 1.25  70 billion 0.25–4.00 trillion

Biomass, Geothermal, 
Tides, and Waves

6% 1.50  130 billion 0.45–0,75 trillion

Plasma Remediation of 
MSW

5% 1.25  140 billion 0.50–0.75 trillion

Natural Gas 12% 3.00  60 billion 0.20–0.30 trillion

Nuclear 42% 10.50  1 trillion 5.00–6.50 trillion

Total 100% 25  4.4 trillion 17.00–22.00 trillion

Smart Grid  1.0 trillion ??  3.0 trillion ??

(Including Grid) TOTAL  5.4 trillion 20.00–25.00 trillion

Nuclear is also less expensive than wind or solar, 
as we shall see.

Costs are as important as the right mix. See Table 
1 for the estimated cost for the mix shown in Fig. 
2. While you might not agree with specific costs, 
the overall costs presented give you an idea of the 
magnitude of the financial commitment required. 
This report in Part B shows how we can easily 
pay for the proposed 2040 energy mix.

The estimated cost for the United States to be 
energy independent by 2040 is less than 6 trillion 
dollars including the allowance of 1 trillion for the 
smart grid. The estimated cost for the entire world 
to make the transition to clean, eternal energy is 
between 20–25 trillion U.S. dollars, depending on 
specific country economics, population growth, 
and the extent of grid modifications required. This 
is based in part on the fact that currently the world 
consumes about 4 to 4.5 times the amount of 

electrical energy consumed in the U.S. If countries 
elect to use higher percentages of nuclear energy, 
then their costs would be less.

Affordable energy is not the only concern. Clean, 
reliable, eternal, or renewable energy reduces 
acid rain, limits ocean acidification, restricts 
mercury pollution, improves balance of pay-
ments, strengthens the economy and the value of 
the dollar, thwarts “resource wars,” and improves 
human and environmental health. The National 
Academy of Science recently concluded that air 
pollution from burning fossil fuels costs the U.S. 
$120 billion every year in health costs and pre-
mature deaths. This could pay one-half the capital 
cost needed to put in place the proposed new ener-
gy infrastructure. WHAT ARE WE WAITING 
FOR?
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Many changes are necessary.

As important as choosing the right energy mix is 
the need to pave the way for a smooth transition 
to the new mix. Our institutional infrastructure 
must be expeditiously up-dated and set: new laws 
governing property rights, public use, quality, 
certification, licensing, safety, regulatory standards, 
and standardization; and new policies for insurers, 
bankers, investors, and producers. Recently, 
England changed its laws to take veto power away 
from local governments for nationally needed 
energy projects, specifically nuclear reactors, 
cutting the time required for the permitting 
process from 7 years to 1 year.

Such changes—in law, institutions, and energy 
mix—must occur if the U.S. is to shape the best 
possible energy future. Without such changes, 
energy matters will painfully shape a different 
future as we muddle along.

At this time, the most stubborn obstacles to suc-
cess are regulatory and political, not technical. The 
country cannot afford interminable delays from 
chronic bickering among ill-informed, partisan 
lawmakers. Nor can the country afford delays 
caused by well-meaning but often misinformed 
groups using the country’s legal system to frustrate 
projects that are critical to our future. Yet, if we 
all—not only our leaders, but all of us—put aside 
politics and all the baggage it drags with it, we can 
begin today to build a secure future of abundant, 
clean energy. Are you willing? Your grandchil-
dren’s lives depend on it.

Time is running out. 

Yes, the scope of the problem is enormous. But 
just as critical is the urgency. Remember as we 
continue to use fossil fuels, we are killing millions 
while it is costing the world trillions every year. 
How much motivation do we need?

The previous along with Figs. 1, 2, and Table 1 
give you a SUMMARY of this report—a snap 
shot of the approximate right energy mix by 2040, 
and the scope and the urgency required together 
with estimated costs.

The remainder of this report 
is divided into Parts A and B, 
which provide more specific 
details, concluding with some 
final thoughts.

PART A: The Right Mix. 
This section discusses conservation and 
lessens energy confusion by identifying 
the limitations, benefits, shortcomings, and 
costs for various energy sources.

PART B: Paying For The Right Mix. 
This section shows how the United States 
can easily afford the new, clean energy mix 
proposed.

http://www.beyondfossilfools.com
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A. The Right Mix.
Conservation

A number of environmentalists seem to think we 
can solve our energy problem on the fly by merely 
tweaking the national electrical grid and employ-
ing conservation and renewables. They are wrong.

It is reasonable to assume that energy conservation 
in the United States can help reduce energy use by 
a whopping 35%, but that figure is likely an upper 
limit. Conservation represents the very best buy in 
energy, the best value for the buck. The question 
is how much can we conserve since conserva-
tion does not come easily to Americans? Just one 
change—the conversion to plug-in hybrids and 
all-electric cars and light trucks could reduce our 
energy use by 15–20%.

For the record, Fig. 2 referenced earlier, showing 
the electrical grid energy needs in 2040 has already 
been reduced by 30% to reflect conservation. Without 
conservation, the U.S. would need approximately 
36 quads of electrical energy in 2040 instead of the 
25 quads shown. This is the total amount of grid 
electrical energy needed for our traditional electri-
cal needs in addition to supporting the conversion 
to plug-in hybrids and all-electric cars and light 
trucks by 2040. CONSERVATION IS A VERY 
BIG DEAL.

Will aggressive conservation elsewhere in the 
world be a positive factor? Not a chance. In many 
parts of the world conservation will take a back-
seat to the aggressive pursuit of a better life. Many 
countries, especially those in Asia, will continually 
consume more energy on a per capita basis as their 
economies prosper. At present, China and India 
consume on a per capita basis less than 5% of 
what Americans consume. That figure will grow 

dramatically as the Chinese and Indian econo-
mies continue to thrive and a stable and swelling 
middle class forms. Growing populations will also 
demand more energy.

Wind and Solar (30%)

Can wind and solar together with conservation 
solve the world’s energy problems? Absolutely not.

Wind and solar power will contribute to the 
energy mix in 2040, but both will make contribu-
tions far short of optimists’ dreams. I discuss wind 
and solar together because both are intermittent 
sources, both require large areas of land, both 
are typically located far from their point of use, 
and both face material and technical limits that 
severely constrain their potential contributions.

Here’s the problem: while many experts say that a 
national smart grid would allow more intermittent 
energy into the grid, there are no guarantees. Why 
not? They believe even a smart grid might not eas-
ily, efficiently, or affordably tolerate contributions 
of more than 15–20% from intermittent energy 
sources. Without the smart grid, predictions are 
even lower. This is what Howard C. Hayden, in 
his book The Solar Fraud, writes: 

“Dispatchers can compensate for fluctuations 
in wind power only when the wind farms 
supply no more than about 10% of the power 
in a huge grid.”
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A practical reason for caution: if wind and solar 
together generate 30% of total U.S. electrical grid 
energy in 2040, then that amount would be more 
than the total electrical energy currently consumed 
by Germany, France, Spain, and Italy combined. 
The country may eventually consider itself lucky if 
wind and solar combined can actually contribute 
as much as 20% by 2040.

★★ For the record, off-grid, on-site uses of 
wind and solar energy at colleges, businesses, 
and small communities very often make great 
sense. These systems should be vigorously 
encouraged.

★★ An important role to play. Wind and direct 
solar power both have an important role to 
play, but their contribution over the next 
several decades will be limited by technical 
constraints, absolute costs, comparative costs, 
the need for an extended and improved 
electrical grid, damaging weather, and by their 
variability as energy sources.

★★ Contribution?� Wind and direct solar power 
might under ideal conditions contribute 30% 
of the electrical energy going into the grid 
by 2040, but be prepared for the combined 
combination to be as low as 10–20%. I would 
bet that their combined contribution will be 
closer to 15% than 30%.

★★ Experience. It is important to learn from 
experience. The wind and solar industries 
seem to have hyped the benefits and down-
played problems. As age and new problems 
arise, complaints are increasing.

Wind (15%)

The virtues of clean wind energy are obvious. Yet 
the shortcomings of wind energy are significant, 
several, and costly.

The economics of wind power are reasonably 
favorable when only the direct cost for the wind-

mill is considered. Yet when all costs attributed 
to deployment of windmills are included, wind 
energy is quite expensive.

The wind and solar industries seem  
to have hyped the benefits and down-

played problems. 

Windmills have a capacity factor1 of only 20–30%, 
and need another form of energy as a back-up for 
when the wind is not blowing. The cost of this 
back-up has not been traditionally included in the 
cost of wind energy, but should be. Alternatively, 
wind energy could be stored for use when the 
wind is not blowing. This too represents another 
relatively high cost which should be added to the 
cost of windmills.

There is considerable disagreement over wind ener-
gy capital costs, but one indisputable figure is avail-
able. In 2007, 20,000 megawatts were installed for 
$36 billion worldwide, yielding a measurable capital 
cost of $1,800 per installed kilowatt2.

There will likely be cost reductions as a result of 
competition and economies of scale. So moving 
forward, this report puts the capital cost for an 
on-land windmill at $1500 per installed kW. A 
capacity factor of 30% brings this cost up to $5000 
per kW reaching the grid. The indispensable back-
up plant (natural gas, coal, or nuclear) would add 
another 50–60% to the capital cost for a total of 
$7,500 per kW reaching the grid.

1 Capacity factor of a power plant is the ratio of the actual output 
of a power plant over a period of time and its output if it had 
operated at full nameplate capacity the entire time.

2 This is not based on the energy going into the grid. This is 
based on the name plate capacity. What really reaches the 
grid is the nameplate capacity times the capacity factor. For 
nuclear a typical capacity factor is 90% or more, while wind, 
solar, tides, and waves, have only a 20 to 30% capacity factor, 
or even less.

http://www.beyondfossilfools.com
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t h e r i g h t m i x

The land area required to produce  
15% of our electrical grid energy from wind 

in 2040 is approximately 6,000 square 
miles (4 million acres).

The predicted life of a windmill is 20–25 years, 
barring a destructive natural disaster. For solar it 
is about the same except the life could be much 
shorter in a hostile environment.

The capital cost to build the windmills required 
to produce 15% of our electrical grid energy from 
wind is approximately $650 billion. Adding the 
back-up costs raises the total cost to about $950 
billion. If one were to store wind energy to achieve 
a more constant or consistent output, the cost 
would be substantially greater. This report does 
not anticipate storing wind or solar energy, nor does 
it include the cost of the land required.

The land area required to produce 15% of our 
electrical grid energy from wind in 2040 is approxi-
mately 6,000 square miles (4 million acres).

Concerns with Wind?
★★ Transmission losses. How do we get 

North Dakota wind energy to New York? 
Transmission losses can be as high as 7% 
per 100 miles. The new smart grid could 
minimize this loss.

★★ Variable power. Some utility engineers 
describe wind and solar power as the 
lowest quality power available because it is 
intermittent and fluctuates.

★★ Harmful to birds and bats. Yes, windmills 
do kill some birds and bats—but so does 
burning coal, oil, and gas—and they kill 
humans too.

★★ Severe weather. Lightning frequently 
strikes windmills, causing serious damage. 
Windmill and solar installations are also 
vulnerable to other dangerous severe weather 
conditions such as hurricanes, cyclones, 
tornadoes, and volcanoes.

★★ Build-up of bugs and ice. Such build-up 
can lower the efficiency of a windmill by as 
much as 30%, and blades are costly to clean.

★★ Wind Turbine Syndrome. The so-called 
Wind Turbine Syndrome (WTS) needs 
further study. A recent, small five-year study 
says that living near a wind farm may blow 
a host of health problems in your direction 
such as migraines, rapid heartbeat, vertigo, 
tinnitus, nausea, and visual blurring to name 
a few (Science and Technology; 9/8/09). 
http://www.wind-watch.org

Solar (15%)

The sun can provide limitless energy for many 
billions of years. I am confident that by the next 
century direct solar energy will play a much 
larger role in the national and global energy mix. 
Unfortunately, we cannot wait.

This section addresses only direct sunlight (direct 
solar energy) as an energy source. Broadly speak-
ing, direct solar energy is currently captured using 
one of two technologies: Photovoltaic (PV) cell 
systems or Concentrating Solar Power (CSP) 
systems.

PV systems have a low capacity factor of 15–30%. 
CSP systems may or may not have a higher capac-
ity factor than PV, but if their power is available 
for more hours because of heat storage that comes 
at the price of diminished output levels. Like wind 
energy, direct solar energy needs back-up power or 
batteries for when the sun is not shining.

Direct solar energy is expensive. However, experts 
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expect costs to continue to fall as technologies 
improve. The capital cost per installed kilowatt 
for photovoltaic systems is approximately 3 times 
the cost of wind. CSP systems, which concentrate 
sunrays to heat a fluid, are about double the cost 
of wind.

An estimated capital cost of approximately $1.7 
trillion is necessary to provide 15% of U.S. total 
electrical grid energy in 2040 from direct solar 
(50% PV and 50% CSP) not including the cost 
of the land required. Providing necessary back-up 
energy increases the estimated cost to $2 trillion. 
If one were to store solar energy for a more man-
ageable output, the cost would be much higher.

Solar systems providing 15% of the energy going 
into the nation’s electrical grid would require thou-
sands of square miles (millions of acres) of land. 
The actual land area depends on the location and 
the efficiency of each installation.

Concerns With Solar?

Some are the same as with wind: transmission 
losses, variable power, severe weather problems, 
and maintenance. What are some other concerns 
with direct solar energy? 

★★ Cleaning Panels and Mirrors. Over time, 
build-up of dirt and grime is inevitable 
lowering the efficiency of solar panels and 
mirrors and therefore requiring frequent 
cleaning. Can you imagine scrubbing/
cleaning thousands of square miles of panels?

★★ Other weather concerns. A volcanic 
eruption, like the Mount St. Helen’s 
eruption, hundreds of miles away, could coat 
or bury solar cells or mirrors in corrosive 
soot and ash, keeping them out of service 
for weeks, months, or longer. Corrosion, 
hail, sand storms, and ultraviolet light on 
photovoltaic cells could harm or destroy the 

panels or lower their operating efficiency. 
Snow is also a problem.

★★ Material shortages. Some hi-efficiency 
PV cell designs are disqualified based on 
worldwide shortages of the exotic material 
required for fabrication.

Hydro (Dams 5%)

A dam is the liquid counterpart to a windmill. 
One relies on the movement of air and the other 
on the flow of water. In addition to dams, turbines 
can also be placed in fast-moving streams to pro-
duce electricity. Hydro-electric power is relatively 
clean and close to being eternal because nature 
continuously moves water. Dams, however, do 
have a finite life because of silt build-up. Dams 
also require more land area per kilowatt than any 
other energy source.

Not much opportunity here—up to 5%. There are 
already approximately 75,000 dams in the U.S. 
affecting 60,000 miles of river—about 17% of the 
total river length in the U.S. The U.S. has already 
exploited this resource to about its practical limit. 
There are, however, some very significant hydro 
power opportunities outside the U.S. The esti-
mated capital cost for the additional hydro-power 
required in 2040 is $70 billion.

Bio-Mass, Geothermal, Tides and 
Waves (6%)

Bio-mass will be used primarily to produce trans-
portation fuel for hybrids, large trucks, aircraft, 
trains, ships, and farm equipment. It will not be 
used to produce much electricity. Given today’s 
technology, the combined contribution of 6% (1.5 
Quads) from bio-mass, geothermal, and tides and 
waves in 2040 is a reasonable upper limit. Today 
these sources produce only about 0.4 Quads.

The temperature of the earth increases 80 degrees 
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Fahrenheit for every mile of depth. If you dig deep 
enough you find magma, which is molten rock at 
the center of the earth. The U.S. should aggres-
sively develop its geothermal resources. It sounds 
like a freebie, but finding good sites and getting 
approval from local residents and governments 
can be difficult and costly. Many sites also present 
serious technical issues.

The temperature of the earth increases 
 80 degrees Fahrenheit for every  

mile of depth.

Tide and wave energy sources are clean and defi-
nitely renewable, but most good sites are also the 
least accessible. I hope the world continues to find 
ways to exploit wave and tide power, particularly 
along the coast of underdeveloped countries. Capital 
costs vary a lot but averages about the same as the 
cost for wind energy.

The estimated capital cost for the additional grid 
energy from these sources in 2040 is $130 billion.

★★ Bio-mass will make a minimum 
contribution to generating electricity, 
but will be a major, essential source of 
transportation fuel. The Economist (Sept. 
5, 2009) said “Over the next 40 years the 
global fleet of passenger cars is expected to 
quadruple…”

Plasma Remediation Of Municipal 
Solid Waste (5%)

“Municipal Solid Waste” (MSW) is a fancy way 
of saying “garbage,” the stuff tossed into trash cans 
and buried in landfills. This is an energy source 
few of you have heard about but can make a sig-
nificant contribution to our electrical grid energy 
needs, as much or more than hydro power, by the 

year 2040. Further, plasma remediation eliminates 
garbage and landfills as they are transformed into 
energy and other useful materials. Plasma reme-
diation is not an incineration process.

More specifically, plasma remediation means to 
heat something (the garbage) with a unique torch 
to super-high temperatures (from 7000–12,000 
degrees Fahrenheit). Such high temperatures break 
all molecular bonds in the “target” and converts all 
organic matter into synthesis gas or “syngas” (car-
bon monoxide and hydrogen), which can be used 
to generate electricity or produce fuels. In addition 
to the syngas you get a molten slag from which all 
metals may be recovered, leaving a glassy substance 
suitable as a building material. 

Plasma remediation is a technology developed 
in the seventies and is thoroughly explained in 
chapter seven of Tom Blees’s book Prescription 
for the Planet, http://tinyurl.com/6mhrl6. A rec-
ognized expert on the subject is Dr. Lou Circeo 
of Georgia Tech. Other references of interest 
are “Zapping MSW with Plasma Arc,” Pollution 
Engineering (November 2006) and “Plasma Arc 
Treatment of Municipal and Hazardous Wastes,” 
by C. Bodurow and L. Circeo et al, available 
at: www.adaptivearc.com/resources/whitepapers/
Bodurow_OEI30.pdf.

Plasma remediation eliminates garbage 
and landfills as they are transformed into 

energy and other useful materials.

Five percent (1.25 Quad) is a reasonable limit for 
2040 since this technology is just beginning to 
re-emerge. Besides, the maximum energy we can 
expect from this source is about 3–4 Quads if we 
use up every last ton of Municipal Solid Waste. 
Wouldn’t that be something—and this while 
eliminating a major source of pollution?
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The capital cost per kilowatt for a 1500-ton per 
day plasma remediation plant is roughly the same 
as for a windmill, except plasma also produces a 
large amount of usable heat energy, and the capac-
ity factor can be as high as 60–70%. These factors 
make plasma remediation of MSW considerably 
less expensive than wind or solar power.

Plasma remediation also generates 
other benefits. 
★★ Plasma remediation creates a favorable 

carbon balance by eliminating landfill-
caused methane gas. Methane is 22 times more 
powerful a greenhouse gas than carbon dioxide. 

★★ Plasma remediation represents a large 
opportunity by promising a better way 
to produce syngas from oil sands and 
oil shale. In the interest of U.S. energy 
independence and security, a pilot plant 
should be built immediately in order to 
optimize the design of plasma remediation 
systems for garbage conversion and the use 
of plasma remediation for producing oil 
from oil shale. 

★★ The energy-out verses energy-in ratio is 
very favorable. Dr. Circeo says, 
“Only a small amount [about 20 percent] of 
the energy produced [by plasma remediation] is 
consumed in maintaining the high temperatures 
of the plasma torch.”

The estimated total capital cost to produce 5% 
of our grid electricity by 2040 from this source is 
$140 billion.

Natural Gas (12%)

Over the next 30 years the United States will need 
a lot of natural gas for traditional industrial, com-
mercial, and residential needs and for generating 
electricity. We and the world are going to need 
every cubic foot we can find to provide part of the 

bridge to a new energy future.

There is a high-profile report supported by a num-
ber of high-profile professors saying that natural 
gas as a bridge negates the need to develop nuclear 
energy any time soon. They are contributing to the 
vast amount of energy misinformation out there 
because they forgot to apply 3rd grade arithmetic 
to their claims. Let’s do that for them.  

The virtues of natural gas as a fuel are well 
known, but one of its shortcomings is that its 

burning still produces considerable amounts 
of carbon dioxide.

According to the Energy Information 
Administration (EIA) and the CIA World Book 
( Jan. 2009), world natural gas reserves are 6265 
trillion cu. ft. and U.S. reserves are 235 trillion 
cu. ft. At this time the world consumes 115 tril-
lion cu. ft. and the U.S. consumes 23 trillion cu. 
ft. per year. Accordingly, world reserves will last 
55 years and U.S. reserves will last only 10 years 
if we were to rely only on our own reserves. If at 
the same time natural gas was to replace coal for 
generating electricity, world reserves would last 
just 25 years, and U.S. reserves would last about 
5 years. Increased usage resulting from popula-
tion growth further lowers the life span of world 
reserves to 18 years. Also consider this: after con-
verting coal plants to natural gas, the world would 
still produce about 62% of the carbon dioxide that 
was emitted before conversion.

Mr. Pickens and others claim we can greatly 
increase our natural gas reserves from new and 
old sources where new technology permits higher 
recovery rates. So, let’s double world reserves. This 
would be remarkable, but even then natural gas 
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would not provide much of a bridge, particularly if 
coal plants are converted to burn natural gas, and 
besides carbon dioxide pollution would still be at 
unacceptable levels.

In 2040 the percentage of natural gas-generated 
electricity going into the grid is projected to be 
12%, down from 21% in 2008. However, the 
amount of energy (3 Quads) going into the grid 
in 2040 is the same as in 2008. Capital cost is 
minimal because adequate infrastructure is already 
in place. However, some up-grading is required—
estimated cost $60 billion.

The virtues of natural gas as a fuel are well known, 
but one of its shortcomings is that its burning still 
produces considerable amounts of carbon dioxide, 
(Fig. 3). But compared to coal, it produces dra-
matically fewer other toxins such as mercury, other 
heavy metals and other toxic gases which makes it 
more attractive than coal.

Oil (0%)

Traditionally, not much oil has been used to gen-
erate electricity. In 2008 oil accounted for only 
1% of the grid electricity generated. In 2040 it is 
assumed that no oil will be used to generate elec-
tricity as oil will be needed to support the world’s 

transportation systems through the transition to 
plug-in hybrids and all-electric cars.

Coal (0%)

Coal has been the energy workhorse since the 
industrial revolution. I greatly admire what the 
coal industry has contributed but I am sure this 
report will not win me any friends in the coal 
industry. Through no fault of theirs, the world just 
used too much of it.

In fact, the overuse of coal as an energy source—in 
the United States and elsewhere in the world—is 
an absolute, unmitigated, unqualified, unrivalled 
disaster of epic proportions, causing countless tril-
lions of dollars worth of damage, death to human 
beings and animals and untold problems for the 
environment. About 2 million people die annually 
from fossil fuel pollution, and coal is the greatest, 
vilest cause.

About 2 million people die annually 
from fossil fuel pollution, and coal is the 

greatest, vilest cause.

Fig. 3, Comparison of Life Cycle Emissions Tons of Carbon Dioxide 
Equivalent per Gigawatt-Hour
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Source: “Life-Cycle Assessment of Electricity Generation Systems and Applications for Climate 
Change Policy Analysis,” Paul J. Meier, University of Wisconsin-Madison.
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You probably didn’t know that coal ash is about 180 
times more radioactive than nuclear power plant 
emissions. Consider this frighteningly candid com-
ment from Walter Marshall, the chairman of Britain’s 
Central Electricity Generating Board (CEGB):

I have to inform you that yesterday the 
C.E.G.B. released about 300 kilograms (660 
pounds) of radioactive uranium, together with 
all of its radioactive decay products, into the 
environment. Furthermore we released some 
300 kilograms of uranium the day before 
that. We shall be releasing the same amount 
of uranium today, and we plan to do the same 
tomorrow. In fact, we do it every day of every 
year so long as we burn coal in our power 
stations. And we do not call that “radioactive 
waste.” We call it coal ash.

Unless you can change the laws of physics and 
chemistry, attempts to economically produce “clean 
coal” are a pipe dream, a clever public relations 
phrase. Be aware that reference to “clean coal” 
almost always refers to emissions of carbon dioxide, not 
to emissions of radioactivity, heavy metals, mercury, 
lead, arsenic, asbestos, or other chemical goodies released 
by the burning of coal. According to the April 2009 
issue of Chemical Engineering Progress, over 30 tech-
nologies for managing coal-produced toxic materi-
als are currently being studied. Every one of these 
technologies, if successful, would raise the price of 
coal-generated electricity. The sheer scale of the 
problem is itself a problem. Not one economically 
feasible process is emerging from these vast research 
efforts. So even if we were willing to continue to 
turn our backs on coal’s pollution, the costs for some 
proposed solutions would be too high to maintain 
coal’s traditional economic advantage.

If we can’t clean coal emissions, then let’s hide 
them. Many propose burying (sequestering) car-
bon dioxide as a solution to CO2 emissions—that 
is, placing carbon dioxide generated in coal plants 
under pressure into the ground, in abandoned oil 

wells, or in natural underground reservoirs. What 
if a sequestration reservoir leaks or “burps”? No 
problem, except for all the oxygen breathing crea-
tures in the vicinity: they all die. Another question: 
what do we do with the other pollutants even 
more toxic than CO2?

Keep in mind that all fossil fuels (coal, oil, and 
natural gas) are valuable for purposes other than 
for fuel, and are needed to produce many prod-
ucts—plastics, structural materials, medicines, and 
clothing, to name a few. They must be conserved 
for future generations.

★★ The world must abandon coal for 
environmental and health reasons. This 
will be difficult for economic and political 
reasons even though coal puts a tremendous 
burden on the world’s health care systems.

★★ A word about “Cap and Trade” being 
discussed in Washington. Forget it. It is 
just another feel good, do-nothing, costly 
program. Europe has had a Cap and Trade 
program in effect for years and emissions 
continue to increase.

Nuclear (42%)

Nuclear energy can supply all the clean, efficient, 
affordable energy the entire world will need for 
a thousand plus years. Only nuclear energy can 
provide enough clean, reliable energy to support 
a planet with a population approaching 10 billion 
and to fill the energy short-fall left after we take 
full advantage of conservation and reach renewable 
energy source limits.

Nuclear energy can supply all the clean, 
efficient, affordable energy the entire world 

will need for a thousand plus years.
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70% of Americans get it and believe that nuclear 
energy must play a major role in future U.S. energy 
requirements. The Wall Street Journal gets it 
(“The New Nukes,” September 8, 2009). Scholars 
get it ( Judith Wright and James Conca, The 
Geopolitics of Energy, page 48). Why don’t national 
political leaders get it?

Ignorance is the chief culprit. Many anti-nuclear 
advocates cling to obsolete 30-year-old arguments. 
Would any person still take as serious the argu-
ment that gasoline is poisoning our children with 
lead as it used to? No, of course not, because the 
cause, tetraethyl lead, was removed a long time 
ago. Likewise, most criticisms of current nuclear 
plant designs are senseless when applied to mod-
ern nuclear designs. The technological advances in 
the design of IFRs, in particular, have successfully 
addressed the most important problems of earlier 
nuclear plant designs.

70% of Americans get it and believe that 
nuclear energy must play a major role in 

future U.S. energy requirements.

Light Water Reactors (LWRs)

Over 440 light water nuclear reactors (LWRs) cur-
rently operate throughout the world, not counting 
the reactors used to propel the world’s navies. 
103 operate in the United States. Building more 
LWRs is a reasonable stop-gap now but can-
not solve our long-term energy problem. Since 
LWRs use only one percent of the energy available 
in the uranium ore, they require large amounts of 
uranium. At current consumption rates the world 
would run out of economically recoverable ura-
nium in 100–200 years, and the persistently radio-
active spent fuel (“nuclear waste”) would continue 
to accumulate. We can do better.

Integral Fast Reactors (IFRs)

What concerns most nuclear critics? The main 
concern is the current need to store radioactive 
nuclear waste for hundreds of thousands of years. I 
agree that this is a very serious problem. However, 
this concern disappears when this “waste” (spent 
fuel) becomes fuel for the next generation of IFR 
fast reactors. Let me say this another way: IFRs 
will use, as their fuel, the long-lived waste from 
today’s reactors that has plagued us since we first 
began using nuclear energy.

Fast reactors (IFRs) have been  
designed proliferation resistant and  

the possibility of a reactor core melt down 
has been eliminated. 

Moreover, the residue that remains after burning 
this “waste” in an IFR is far less toxic, its volume 
diminished, and will remain radioactive for only 
200–400 years. Welcome to the present and future! 
Tom Blees, in his book, Prescription for the Planet, 
offers clear and thorough descriptions of nuclear 
power in each of its forms and reactor designs.

The second concern for all of us is safety. Fast 
reactors (IFRs) have been designed proliferation 
resistant and the possibility of a reactor core melt 
down has been eliminated. Fast reactors (IFRs) 
can further reduce the proliferation potential by 
consuming as fuel the bomb-making material that 
exists around the world. This should be very good 
news for all of us. The two most serious nuclear 
accidents, Chernobyl, where some 50 people died, 
and Three Mile Island, where nobody was even 
injured, could not happen in a modern IFR 
nuclear plant. To cite these events today is simply 
not relevant. It seems traditional nuclear critics 
would gladly support fast neutron reactors, since 
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IFRs represent a technology that eliminates for 
them the major problems that concern them while 
producing pollution-free energy.

Another objection we hear a lot about is the high 
cost of building nuclear plants. I warn you that 
cost comparisons are often confusing and mis-
leading, depending on the assumptions. Scores 
of credible cost studies exist, and many were used 
to prepare this report and the full volume Beyond 
Fossil Fools.

Here’s the bottom line on cost: nuclear energy is 
much less expensive than wind energy and dramati-
cally less costly than direct solar energy (Fig. 4).

Fig. 4, The Price Of Power (This chart 
appeared in the September/October 2009 

edition of MIT’s Technology Review).
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Fig. 4 refutes the many articles that emphasize the 
high cost of nuclear. This chart is consistent with 
the relative capital costs used in this report.

Some complain that the cost for nuclear is low 
because the U.S. federal government guarantees 
a nuclear plant’s capital cost. This government 
policy is not a subsidy. Rather, it merely guarantees 
the plant investment and does not affect costs at 
all. Actually, nuclear subsidies have been less than 
those for most other energy sources (Fig. 5).

On a level playing field, nuclear power wins 
the cost competition hands-down.

Nuclear energy needs no subsidies now and defi-
nitely will not require subsidies when plants are 
factory fabricated as predicted and built in large 
numbers. On a level playing field, nuclear power 
wins the cost competition hands-down.

Apparently countries outside the U.S. that are 
building new plants today (56 of them) don’t think 
the costs are too high, or they wouldn’t be building 
them. Besides there are over 90 more in the works.

Fig. 5, Relative Subsidies, 1950–2006
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The estimated capital required to produce the 
additional grid electricity from nuclear in 2040 
using IFRs is approximately $1 trillion. This cost 
was constructed from many studies, and talking to 
the people who actually build them. This capital 
cost is somewhat lower than the capital cost of two 
new Toshiba/Westinghouse plants presently being 
built in China. More importantly, they expect the 
cost to drop by 40% for the next 100 plants.

Source: www.world-nuclear-news.org/newsarticle.aspx?id=22796
Source: Institute for Energy Research
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What needs to happen now? National policy 
makers must immediately authorize the con-
struction of an IFR pilot plant to verify and 
optimize the technology for recycling present 
day LWR “waste.” The cancellation of an earlier 
pilot plant (during the Clinton administration) 
was politically motivated and represented unadul-
terated irresponsibility. However, there is no doubt 
that both political parties must share the blame for 
neglecting the nation’s energy problems. I must 
tell you that if this plant had been built as planned, 
I would have much greater confidence in the 
country being able to solve and survive its energy 
problems—but let’s go forward.

It is crucially important for our leaders to under-
stand that besides providing needed energy, nuclear 
technologies also represent a significant business 
opportunity for U.S. firms because we have the best 
IFR technology in the world.

★★ Inevitable. Nuclear energy is inevitable in 
a fossil fuel—free world. This realization 
should energize our leaders to get on with 
this part of the solution.

★★ World Leader. If the United States does not 
become a world leader in the deployment of 
nuclear energy, then we will have very little 
say in the management of nuclear energy 
worldwide.

★★ Solve Problems. IFRs solve two problems 
at once—they consume problematic nuclear 
waste as fuel, and at the same time provide 
abundant clean energy. Plus, they extend the 
life of uranium resources to over 1000 years

★★ CONGRESS, it is time for you to 
authorize the building of a pilot plant 
NOW. You have nothing to lose, but if you 
do not, the American people and others have 
a lot to lose—some, their lives. Any of you 

in congress who do not act in this regard 
should be sent home permanently.

★★ Nuclear power has the advantage of 
not needing a lot of space. One nuclear 
plant requires less than a square mile area. 
An equivalent wind power farm would 
require approximately 400 square miles; 
an equivalent solar farm would require 
approximately 300 square miles, and neither 
can produce energy 24/7 like nuclear can.

★★ Consumption. A typical 1000 MW nuclear 
plant consumes about one ton of uranium 
annually. This would fill only about one third 
of your car trunk. An equivalent coal plant 
consumes about 3.5 million tons of coal per 
year—a single train about 400 miles long.

Nuclear energy is inevitable  
in a fossil fuel–free world. 

Smart Grid

Any calculation of future energy costs must include 
what must be done to the nation’s electrical grid. 
What to do? That’s the one-trillion- dollar ques-
tion. Or is it? Surprisingly, I have seen estimates 
to build a smart grid that ranged from $50 billion 
to $2 trillion (For a “genius” grid?), depending 
on the assumptions and design specifications. 
I’m sure some of these estimates come directly 
out of thin air. Without knowing exactly what is 
needed (nobody seems to), I allowed $1 trillion 
to build the smart grid. I defer to the experts for 
the final answers. It is clear that nuclear energy 
would require only minimum modifications to the 
nation’s electrical grid.
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If we move to a new clean energy mix, we must 
pay for it.

We can easily afford the proposed mix. I repeat, 
we can easily afford it. We, for sure, don’t need a 
new large bureaucracy or a complicated funding 
scheme. 

The money must be collected as these new energy 
systems are being built. The venture capital indus-
try is not particularly suited to make these kinds 
of investments, because the numbers are too large, 
due diligence is too complicated, and payback 
horizons are too long. As a result and because time 
is short, I propose the following temporary (20 
years) dedicated surcharges:

★★ A surcharge of 3 cents per kilowatt hour 
for electricity will yield about $120 billion 
per year. Even with this surcharge U.S. 
consumers will still pay at least 30% less than 
people in most developed countries pay for 
electricity.

★★ A surcharge of 50 cents per gallon 
of gasoline and diesel fuel will yield 
approximately $100 billion per year. Even 
with this surcharge U.S. consumers will still 
pay about 50–75% less than people in most 
developed countries pay for gasoline.

★★ A surcharge of $50/ton of coal burned 
and $1 per 1000 cubic feet of natural 
gas burned will yield approximately $80 
billion per year.

These three surcharges together will provide $300 
billion dollars per year, totaling $6 trillion over 20 
years. This $6 trillion would totally and completely 
fund the building of our nation’s new energy sys-
tem, including a modern grid system, and still 
have $600 billion left over to use as a contingency 
or to help other countries.

An investment: over the 30-year transition 
period there will be a cost savings cash 

return of $8.5 trillion dollars to the American 
people while their cost is only $6 trillion.

Instead of calling it a cost, let’s call it an invest-
ment. An investment, because over the 30-year 
transition period there will be a cost savings cash 
return of $8.5 trillion to the American people 
while their cost is only $6 trillion. Remember, we 
must convince our politicians that the transition 
must be done in 30 years; a 50-year transition will 
cause disastrous oil and natural gas shortages since 
today’s reserves would be long gone, and new oil 
resources and substitutes are difficult to find and 
expensive to produce. Over the 30-year transition 
period, transportation cost savings alone will be 
more than $6 trillion. Of course abundant, clean 
energy for our children and grandchildren is our 
goal and that will be the greatest benefit.

B. Paying for 
The Right Mix.
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How does the U.S. stack up on energy technology? 
The short answer is we are rapidly falling further 
behind every year. The main reason is we have 
handicapped ourselves with regulations and laws 
that paralyze us as other countries make it easier 
for innovation to flourish. Newsweek (Nov. 23, 
2009) tells us that while we still produce about 
15% of the world’s photovoltaic cells, the U.S. is no 
longer an important player in crystalline silicon-
based solar panels, the prevailing technology. 
Eight of the world’s top battery manufacturers are 
headquartered in Japan. The lithium-ion battery 
invented in the U.S. and used in the much-touted 
Chevy Volt and other cars will be made in Korea. 
The leader in large batteries to store wind and solar 
energy is NGK, a Japanese company. The premiere 
builder of windmills is a Danish company. We 

have the best IFR nuclear technology in the world 
but have already squandered a tremendous lead. 
Other countries are anxious to get access to our 
nuclear technology, but they won’t wait forever 
as they realize that America is often incapable of 
expeditious political action.

We are spending less and less on education, partly 
because we have to send so much money outside 
the country to purchase fuel, and of course fight 
wars to protect our fuel sources. This must all 

  Energy Independence, 
 July 4th 2040

We have the best IFR nuclear 
technology in the world.

Finally Freedom: 
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change if we are to reignite the American Dream. 
If we as a nation are going to change, we need 
patriots and more diversity in Washington and not 
people from predominantly one profession—the 
legal profession. They have taken care of their 
own, but judging by how litigious, and over-
regulated we have become in some areas and 
under-regulated (financial) in other areas, have not 
served the rest of us very well. I loved President 
Obama with his inspirational speeches about 
change and am still hopeful, but worried. Why 
does the president need another energy adviser 
(Czar) complete with bureaucratic staff when we 
have a Department of Energy with a 24-billion 
dollar budget and a competent Secretary? I was 
disappointed to learn that the new energy czar 
is an attorney, not technically trained, and a 
holdover from the Clinton energy do-nothing 
administration. We need people with new ideas.

Finally, it would make very good sense if a 
number of the more advanced countries in the 
world formed a group to rationalize specifically 
what must be done about the world’s energy 
problem—by far the most important problem of 
this century. If any one country fixes their energy 
problems and the world does not, everybody still 
loses. We cannot wait until disaster is on our 
doorstep. Then it will be too late. We cannot wait 
for what some predict will be the result of human- 
caused global warming—the need to build dikes 
to keep the water out of New York City or until 
Florida’s coastline ends up somewhere in Georgia.

Of great interest should be the realization that 
fixing the world’s energy problems will assure a 
robust economy for the next half-century. The 
nations making the transition first will garner the 
most economic benefit. How about it America? 
Energy Independence day July 4th 2040?

Every citizen must speak out on this issue. 
However, if you choose to do nothing, then please 
explain to your children and grandchildren how 
your neglect and indifference will result in total 
chaos for them.

There you have it. Let’s all do what we can to 
effect action. Send a copy of this report to your 
representatives in Washington. In fact, tell every-
one you know about the scope and urgency of our 
nation’s most serious problem. 

Please let me hear from you, if you have a better 
quantified idea, I want to hear it.

The nations making the transition first will 
garner the most economic benefit.

http://www.beyondfossilfools.com
http://www.beyondfossilfools.com
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Prescription for the Planet by Tom Blees

This book is a must read! Blees does the best job of discussing modern 
IFR reactors. He also discusses Plasma Remediation and other creative 
energy solutions. Blees is the rare kind of bold visionary the country 
sometimes produces.

Hot, Flat, and Crowded by Thomas Friedman

This book is written by a prominent, highly respected author.  
He offers some thought provoking analysis of the world’s energy 
problems. Few can write as well as Freidman. Reading this book 
would be time well spent.

Carbon Free and Nuclear Free by Arjun Makhijani

A lot of good stuff, but at times confusing. My conclusion is that it would be 
extremely dangerous to bet my children’s future on Makhijani’s multitudinous 
assumptions. Read it and draw your own conclusions. Moreover, I often found 
his often quoted colleague/supporter, Ms. Caldicott, to be nonsensical. See 
page 202 in Beyond Fossil Fools.

The Solar Fraud: Why Solar Energy Won’t Run the World 
by Howard Hayden

Mr. Hayden talks about dreams vs. realities. I found his book to be well 
grounded and his conclusions better supported than books that hold an 
opposing view. An easy read.

The books cited here were used as references along with the references cited in my book 
Beyond Fossil Fools, the Roadmap to Energy Independence by 2040. References were at times 
used together to compile a meaningful consensus. However, the final proposition and costs 
presented are mine, for which I take full responsibility.

references and 
  further reading



The Solar Revolution by Travis Bradford

This book has been said to be timely and much needed. However, if 
you read this book, read it along with Hayden’s, The Solar Fraud which 
was published earlier. Who’s right? You be the judge.

The Geopolitics of Energy: Achieving a Just and Sustainable  
Energy Distribution by 2040 
by Judith Wright and James Conca

Beautifully presented and the easiest of all to read. It is colorful, filled with easy to 
understand graphs and pictures. This book does a wonderful job of explaining and 
quantifying energy issues and would make a great text book for students at most levels.

The Power to Save the World: The Truth about  
Nuclear Energy by Gwyneth Cravens

Ms. Cravens lays it on the line, giving an informed look at the myths 
and fear surrounding nuclear energy. The Wall Street Journal says it is 
“illuminating… A picturesque flat-out love song to the bad boy of the 
great American energy debate.”

Terrestrial Energy by William Tucker 

My copy is all marked-up as he deftly explains how nuclear 
power will lead the green revolution and end America’s energy 
odyssey. He debunks all the half-truth Americans have been fed 
over the last 30 years leading to confusion and inaction.

Other Book References:
The Environmental Case for Nuclear Power  
by Robert C. Morris

Wind Energy Handbook  
by Burton, Sharpe, Jenkins, and Bossanyi

Macroeconomics Demystified  
by August Swanenberg

Energy Revolution by Howard Geller

Weather and Climate by Paul E. Lydolf

Ecoscam by Ronald Bailey

Twilight in the Desert by Matthew R. Simmons

The Nuclear Energy Option by Bernard Cohen

Resource Wars by Michael T. Klare

A Brighter Tomorrow by Senator Pete Domenici

Common Cents by Tim Penny

en er g y i n d ep en d en c e day  ★   2040
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t h e r i g h t m i x

Joe Shuster has distilled the confusing energy picture and presented in this brief report a rational, 

logical, and quantified solution to some of the most intractable problems of our day. Unlike most 

visions of humanity’s future, Joe foresees an energy-rich world that would enable a dramatic 

improvement in the lives of everyone on the planet. This is not just about energy. It’s about social 

justice on a planetary scale.

—Tom Blees, President of the Science Council for Global Initiatives—

People from around the country have volunteered to help distribute this report.  
If you want to help, get in touch with Joe Shuster at Joeshuster@beyondfossilfools.com or 

The Science Council for Global Initiatives (SCGI) at www.thesciencecouncil.com. State the 
number of copies needed, and where you want them sent. 

Give copies to your friends and place them in offices, schools, and other public places  
(where permitted). Become part of Joe’s Energy Patrol, dedicated to a rational energy future, 

at www.beyondfossilfools.com

Feedback
Once again, if you can present a better-quantified proposition, I want 
to hear from you—and more importantly, the country needs to hear it.

www.beyondfossilfools.com

http://www.beyondfossilfools.com
http://www.beyondfossilfools.com
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