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1  Background 
The current U.S. energy system—where we get our energy, and how 
we use it—is based solely on economic preferences. The three biggest 
energy sources (petroleum, natural gas, and coal), which together 
accounted for 83% of the U.S. energy supply in 2010 (see Figure 1), 
all have minimal short-term costs, consisting of the planning and 
construction of the plants and the extraction of the fuel. 

Figure 1: Total energy consumption by U.S. in 2010, in quadrillion BTUs. Petroleum, 
natural gas, and coal account for more that three-quarters of U.S. energy (EIA 2010, 
Figure 2.0) 



For example, in 2007, for a typical $69 barrel of crude oil, $7.50 was 
spent on finding it, $6.50 on actually getting it out of the ground, and 
less than $5.00 refining it (Chris Nelder, 2007). That means that less 
than a third of the market cost of that barrel of oil came from actually 
getting the fuel ready for use. This makes oil, and similarly coal and 
natural gas, extremely profitable in the short term, since very little 
investment is required, as compared to more renewable sources such 
as solar and wind, which require extensive investment to set up the 
turbines and panels necessary to get an amount of energy that’s even 
worth the trouble and costs to collect. 

But there are two dimensions to low costs: the short term, and the long 
term. These three energy sources are by no means cheap in the long 
term, because the cost of energy (the dollars paid per BTU of energy 
gained) is heavily dependent, not surprisingly, on the cost of accessing 
that fuel, a cost which is only predictable in its steady rise; as shown in 
Figure 2, in the past decade alone, the real price of oil has risen from 
$30 in 2002 to $105 in 2012. And how sharply will that price rise in 
the future? With oil under a chokehold from OPEC and the price very 
dependent on known reserves, which are added to/subtracted from 
constantly, it’s anyone’s guess.

Figure 2: Fluctuations of imported crude oil nominal and real prices since 1968. The 
prices have been extremely volatile over the past four decades, making oil an unstable 
energy source (in terms of price). (EIA Short-Term Energy Outlook, February 7, 2012) 
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These three energy sources will only become more and more scarce, 
and the cost in the long term of finding and extracting the fuel will 
only continue to rise, because as we continue to exhaust all the easily 
accessible stores of the fuel, we will have to move on to more remote, 
more expensive ventures.

Petroleum, coal, and natural gas energy have a large portion of their costs 
riding on the availability of those fuels, in terms of quantity and ease of 
access, at times accounting for close to 80% of the manufacturing costs 
(NEI, 2012). So if 80% of the price paid for the energy is dependent 
on the price of the fuel, and the price of the fuel is steadily rising, it’s 
no leap of logic to predict that the price of the energy itself, at some 
magnitude, will rise. And it’s hard to have a stable economy when the 
price of the energy it depends on is always rising, during good times or 
bad. Nominal crude oil prices are predicted to reach $200 a barrel by 
2030 (and again, that could easily be $250); the economy will have to 
find some way to deal with that if we don’t switch (IEA, 2011). But the 
allures of low upfront costs and pre-existing systems that allow access 
to energy sources are hard to resist; you can’t stick a drill in the ground 
to find wind energy—it takes more investment. 

With the current recession, a growing national debt and a massive 
annual deficit, it’s especially hard now to convince the government and 
firms to invest in new energy. But if we invest now, our returns later 
will help pay off that debt, because these energy sources can be very 
cheap. All it takes is time.

2  The Idea

The only change to the energy system that will ever be accepted is an 
economically viable one, and there are only two sides to that coin: 
cheap in the short term, or cheap in the long term. Currently we are 
on the short-term side; we need to flip the coin and take a good look 
at the long-term costs.

Long-term cost is determined by fuel costs and the cost to operate 
and maintain (O&M) the plants. When the long-term costs are low, 
therefore, fuel costs must also be low. A low fuel cost creates less volatility 
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in energy prices, and a more stable economical backing for the energy 
grid. For example, as shown in Figure 3, coal and gas-fired power plants 
have relatively low investment costs but high fuel costs. Nuclear on the 
other hand, is the exact opposite; it requires a lot of investment and 
significantly higher O&M costs, but has very low fuel costs.

*  The percentage next to the fuel type is the discount rate, a measure of perceived  
 risk that investors use to determine how high they want returns to be on their   
 investments. Therefore, as the discount rate rises, the investors will want higher
 returns, and will only invest in the safest projects, decreasing investments for   
 relatively risky energy start-ups.
** Carbon costs were calculated assuming a $30/metric ton payment.

Figure 3: Measuring impact on total costs of investment, fuel, O&M, and carbon  
[IEA, 2010 (Executive Summary)]. Coal and gas generation costs are heavily 
dependent on continuous, long-term costs such as carbon and fuel prices, respectively, 
whereas nuclear relies on the one-time, short-term costs of investment. 
 

This, in the long run, means that the energy sources that originally 
required the most spending in investment require the least spending on 
the ongoing energy production; as seen in Figure 4, nuclear, biomass, 
and coal generally have had the lowest expenditures to get energy for 
the past 40 years. (The dollars/BTU scale is essentially asking: now 
that I can extract the petroleum or coal or uranium, how much does 
it cost to use it?) Nuclear and biomass follow the pay now, save later 
spending track as discussed above. Finally, coal, although technically 
a fossil fuel, can become like nuclear and biomass with the addition 
of carbon capture and storage (CCS). A good CCS system extracts 
the carbon during the energy production process, usually before or 
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after the combustion of the actual coal, and turns it into a solid waste 
that can be disposed of safely. This, while increasing investment costs, 
decreases long-term carbon costs (which, assuming the $30/carbon 
ton emitted tax in Figure 3, can be quite high). So nuclear, biomass, 
and coal energy sources can all be cheap for the U.S. in the long term, 
which is why the U.S. should seriously consider all three for its future 
energy needs. 

Figure 4: Data for graph taken from EIA (October 19, 2011). Coal, nuclear, and 
biomass have had consistently low dollar/BTU costs, whereas petroleum and natural 
gas have had steadily increasing, and much higher, costs of energy. 
 
An interesting thing to note is that with energy sources there is a 
strong correlation between being cheap in the long term and being 
green, because an energy source that’s cheap in the long term must not 
rely heavily on fuel costs, and renewable energy sources, by definition, 
don’t carry that fuel cost penalty. I’m not suggesting nuclear, biomass, 
and coal with CCS simply because they’re green; I’m suggesting them 
because they will be cheap in the long run, and they just happen to be 
green. So not only do these energy sources have the potential to be 
cheap in the long term and reduce our dependencies, but they are good 
for the planet as well. 
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2.1  Learn From Example

This long-term outlook is feasible; in fact, it’s already been done by 
other countries. An excellent example that the U.S. can follow is Brazil. 
Following the oil crisis of 1973 (you can see the massive spike in prices 
of crude oil back in Figure 2, caused by an OPEC oil embargo), Brazil 
decided to undertake a long-term solution to their painfully heavy 
dependence on foreign oil (Potter, Nancy, 2008). When the crisis hit, 
Brazil was importing 80% of their oil; they had had enough. They came 
up with a long-term, two-part strategy. The first part was to increase 
the supply of their domestic oil through their state-owned oil company 
Petrobas, while concurrently decreasing demand for that very oil. This 
basically gave Brazil breathing room, a buffer against the swings in 
imported oil prices, while they began the second half of their strategy: 
to make ethanol a viable alternative to oil. 

Under military leader Ernesto Geisel, Brazil gave out subsidized loans 
to build ethanol production facilities, funded ethanol-based automobile 
research, and ordered firms to at least try utilizing ethanol in their 
fleets. They also guaranteed a base price for the ethanol, assuring the 
producers that they would at least earn something for their work and 
making the investment seem plausible.

By 1980, nearly 20% of Brazils’ energy was based on ethanol. By 1985, 
90% of Brazil’s cars were running solely on ethanol. 

 
 

38                 Alec Drobac



Figure 5: Brazilian production of ethanol since 1975, showing the stages of its long-
term growth: initial expansion, deceleration due to instability in the government and 
economy, and continued expansion. It shows how Brazil, using quite literally sheer 
force of will and determination to make ethanol a long-term solution, was able to build 
a major energy source from the ground up.  

Of course, there were setbacks: dramatic oil price spikes made it hard 
for the government to keep up with adequate subsidies mid-transition, 
and there was unease about ethanol in general as manufacturers 
continued to turn little profit, if any. But by the 2000s, Brazil’s ethanol 
had gained a sizeable competitive advantage, which remains ever 
stronger today (see Figure 5).

To sum up why this is important, we turn to Potter’s paper:

Brazil invested in making ethanol production more efficient and has 
subsequently reaped the rewards of that investment. The efficient 
production of sugar-based ethanol cannot occur overnight but instead 
results from decades of hard work and gradual improvements. “Over 
the past 20 years, [the government-funded research lab] has developed 
some 140 varieties of sugar, which has helped lower growing costs by 
more than one percent a year.”

There are differences between Brazil and the U.S. that cannot be 
denied. Brazil is the best place to produce ethanol, with vast amounts 
of rain-soaked, fertile land. And a military-leader-led government, for 
all its faults, can certainly make faster, more efficient decisions and 
implementations than our democratic one. But the bottom line is that 
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Brazil played to its inherent strength in ethanol productions; why can’t 
the U.S.? We already have experience with nuclear energy, are a huge 
producer of ethanol, and have plenty of coal (all to be discussed in the 
following sections). Why not utilize that?

We have the capability to recreate the energy system with these three 
energy sources: coal, biomass, and nuclear. Since all of these energy 
sources are used to make electricity, sooner or later the U.S. will need 
to follow it up with large-scale electrification projects, especially in the 
transportation industry. But getting the right energy sources is the first 
step we need to take, and these three sources could be the key to the 
future of U.S. energy. 

Figure 6: Total U.S. expenditures on energy, by source, in 2009. This paper will focus 
on coal (with CCS), biomass, and nuclear, all of which, as illustrated, require very little 
annual spending while still providing 32% of U.S. energy (see Figure 1). (EIA Annual 
Energy Review, October 19, 2011)
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3  Sources

3.1  Nuclear

Nuclear has all the qualities needed to be a dependable long-term 
energy source. As shown in Figure 7, the two biggest factors affecting 
the levelized cost of energy (the cost of energy that would perfectly 
balance the investments made) were the actual construction of the 
plant and the lead time (the time between the planning and actual 
execution of the construction). These short-term costs are quite high 
and are affected greatly by the discount rate. The discount rate is a rate 
assumed by investors, based on perceived risk, to determine what they 
want their returns to be; a higher discount rate will cause an investor to 
settle only for very high returns and to only invest in the safest projects. 

Figure 7: Tornado graph for nuclear, demonstrating impact of different cost variables 
on the levelized cost of energy (LCOE) (IEA, 2010). As shown, the short-term discount 
and construction costs are the biggest factors, while the long-term costs of fuel and 
carbon are very small. 
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But once these short-term costs are paid, the lifetime, fuel, and carbon 
costs of the plant have an incredibly small impact. This is further 
supported by the fact that even though nuclear provided 9% of U.S. 
energy in 2010, a fourth of the 37% that petroleum provided (see 
Figure 1), 50% of U.S. energy expenditures were on petroleum, and 
only 4% were on nuclear (see Figure 6).

One of the biggest benefits of nuclear energy, as mentioned above, is 
the fuel cost. The price of uranium for the past three decades has been 
consistently low (Figure 8). There can be large spikes in the price, like 
the one in 2007 caused by a decrease in inventoried uranium and a 
projected increase in demand for nuclear power (Uranium Resources, 
INC., 2010). But since nuclear plants refuel at predetermined points 
over a long period of time (for example, replacing the uranium-
bearing rods every two years), the spike has little impact on the long-
term spending of the plant. This means that even if increased demand 
for nuclear energy causes uranium prices to fluctuate more in the 
future, the long-term fuel plans will enable nuclear energy to ride out 
the worst of the price swings. 

Figure 8: Price, per pound, of uranium since 1982. The spike in 2007 was caused by 
projected increase in demand, but overall prices are very stable, suggesting long-term 
economic stability of nuclear energy (indexmundi.com). 
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On top of this, the U.S. has a significant amount of uranium (the fifth 
largest supply in the world) as shown in Figure 9, and if imports are 
needed, the countries with the largest supplies (Australia and Canada) 
are friendly with the U.S. 

Figure 9: Global uranium resources, in two price categories. Australia has by far the 
largest supply, while U.S. is fifth. Also, the fact that the two largest suppliers are on 
good terms with the U.S. increases the possibility of stable exports. (World Nuclear 
Association, 2009)

We can also count on uranium reserves supporting global nuclear 
energy for hundreds of years. Although at current rates of uranium 
extraction, predictions would only give the U.S. an 80-year supply, 
these predictions are subject to significant change. Historically, other 
metal minerals have followed a trend where a “doubling of price from 
present levels could be expected to create about a tenfold increase 
in measured economic resources, over time, due both to increased 
exploration and the reclassification of resources regarding what is 
economically recoverable” (World Nuclear Association, 2009) (see 
Figure 10). This, when applied to uranium, could quickly push the 
timeline past 200 years. And on top of this, if extraction of uranium 
from seawater can be achieved (which is plausible), the timeline 
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becomes thousands of years long (World Nuclear Association, 2009). 
All in all, nuclear energy, an energy source we’re already acquainted 
with, and one with extremely low costs after set up, would be a very 
attractive option for long-term energy. 

Figure 10: This figure illustrates how increased prices of uranium can lead to increases 
in the supply of uranium itself. Potential effects are increased exploration for uranium 
reserves, lower cut-off grades for what is “economically viable,” higher efficiency, and 
overall improved technology, all of which can, like what has been happening to oil for 
many decades, continually extend the time for which uranium can support us. (World 
Nuclear Association, 2009) 

3.2  Biomass

Biomass, the only true renewable energy source on this list, has 
minimal carbon and waste costs. However, biomass is still much in 
the short-term cost phase, unlike nuclear energy, which has become 
a well-established source of energy in the U.S. As shown in Figure 6, 
biofuels (the liquid fuel energy source derived from biomass), like 
nuclear, were the recipient of $5 billion in expenditures in 2009, but 
the difference is that biofuels were only responsible for 1.8% of total 
energy consumption (see Figure 11). It is a significant portion of the 
renewable energy, but much more investment and research needs to 
be undertaken in order to make it a viable energy source. The biggest 
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problem facing biomass/biofuels right now is scale. If biofuels simply 
cannot produce a reasonable amount of energy relative to the amount 
of resources available, then it will be nearly impossible to use them. For 
example, a recent study on a strain of brown macroalgae (Wargacki et 
al., 2012) shows potential for producing 19,000 liters/ha/year, which 
is twice as much as current sugarcane-based ethanol (see Figure 12). 
While this is a big improvement, a hectare (ha) is still a large amount 
of space (100 m x 100 m). And while the ocean has many hectares 
of space, there’s a diseconomies of scale problem; how, theoretically, 
would a firm manage so much space?

Figure 11: Renewables as share of total energy production in 2010. Of the 8% of total 
energy that renewable sources provided, biofuels provided nearly a quarter. (EIA 2010) 
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However, with continued research, it is still possible that even more 
efficient biofuel production methods can be created. And even if 
biomass is found to be too resource-intensive to be a direct energy 
source, it could still be greatly beneficial as an additive for current 
petroleum fuels. This would not only reduce the strain on biofuel 
manufacturing, but would allow the biofuel to sell at a price higher than 
current oil prices because it improves the base oil, which previously 
would have competed it out of production (Radich, 2004).

Figure 12: A view of a macroalgae production facility. In order for biofuel energy 
production to be viable, many logistical problems will need to be solved, most notably 
where to find the necessary space and how to manage it. (Nature Magazine, June 2011)

Even with all of the potential pitfalls, biofuels continue to be an energy 
source worth pursuing. The biggest benefit of biofuels is that the U.S. 
can produce it on its own, and therefore would not have dependency 
on other countries to obtain it. As shown in Figure 13, the U.S. is the 
second largest producer of bioethanol and biodiesel, behind Brazil. So 
the U.S. clearly has the ability to produce an economically worthwhile 
amount of biofuel, and even if imports are needed, importing biofuel 
from Brazil, with whom the U.S. is on relatively good terms, carries far 
less political angst than importing oil from Venezuela or OPEC. 
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Figure 13: World production of bioethanol and biodiesel. Brazil and the US have been 
consistently the biggest producers. This means that the US could be an independent 
leader of the biofuel production industry, without much international trading/aid 
(IEA, 2007) 

And there’s one other benefit that is often overlooked: it’s a liquid fuel. 
Transportation systems are completely dependent on liquid fuels (i.e., 
gasoline), so biofuels, unlike nuclear or coal energy, could be rapidly 
assimilated into the transportation sector without having to electrify 
the grid with battery-powered cars, which may take many more decades 
to develop. Not having to reinvent the transportation sector to use this 
new source of energy is a huge benefit; after all, the transportation 
sector uses 28% of the U.S.’s consumed energy (see Figure 1), but the 
electricity produced by nuclear and coal plants can’t even be used there 
because the U.S. doesn’t have a fleet of battery-powered cars. This key 
difference sets biofuels apart from nuclear and coal. Whereas nuclear 
and coal energy are already in production but aren’t yet useful for the 
transportation sector, biofuels, which are in very limited production, 
are much more prepared to transport the economy in the future.

Biofuels will require a little more work in order to become a viable 
source of energy, but the potential benefits of an amazingly clean, 
flexible, and U.S.-advantageous energy source are simply too great to 
pass up. 
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3.3  Coal with CCS

Figure 14: Comparing cost factors on LCOE for coal with and without carbon capture 
and storage (on left and right, respectively). The “with CCS” graph illustrates a massive 
drop in the impact of carbon costs on overall costs (IEA, 2010) 
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The third and final energy source on the long-term stability list is coal, 
provided we develop carbon capture and storage. As you can see in 
Figure 14, coal without carbon capture and storage (CCS) is expensive 
in both the short term and the long term; the construction costs, while 
not quite as much a factor as for nuclear, are sizeable, and the fuel 
and carbon costs are extremely significant. However, when augmented 
with CCS, although construction costs go up, carbon costs are slashed 
and fuel costs are also augmented. As seen in Figure 15, the price of 
coal has been decreasing steadily since the 1980s because “firms have 
gotten very good at blasting the stuff out of the ground” (economist.
com 2010), but it’s still higher than the price of uranium or biomass. 
However, not only are coal plants already in widespread use in the U.S., 
but also the U.S. has a lot of coal, in fact more than a quarter of global 
reserves (Figure 16). By augmenting existing coal plants with CCS 
systems, the U.S. can create a much cleaner, much more sustainable 
energy source, without starting from the ground up, that plays to its 
inherent resources. 

Figure 15: Semiannual coal prices, 1972 -2002, which have been steadily decreasing as 
firms get better at extraction. (economist.com, 2010) 
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Figure 16: Coal reserves of top 10 coal producing countries. The U.S. and Russia have 
more than a third of global coal, which means the U.S. doesn’t have international 
dependence for coal supplies.(Heinberg and Fridley, 2011) 

Creating a widespread, cheap, and effective CCS system is already 
under way, but needs more time to fully be realized. CCS is not a 
single technology; there are different technologies required for the 
actual carbon capture, transporting it, storing it, and making sure 
it doesn’t leak out. Currently there are four options for the actual 
carbon capture (illustrated in Figure 17); the two main ones are pre- 
and post-combustion capture of CO2. Post-combustion is the most 
common type, but has a high energy “penalty”; it uses an amine 
solution to absorb the carbon, then a spike in temperature to remove 
it once collected, and that temperature spike requires a large amount 
of extra energy. Pre-combustion, however, uses pressure to separate 
out the carbon beforehand, and so requires less energy, reducing costs 
(Fernando, Hiranya, et al., 2008). To make CCS a long-term solution 
for the coal industry, pre-combustion carbon capture, currently with 
little experience and testing, needs to be pursued further. Then, of 
course, the carbon needs to be stored somewhere, such as the deep 
ocean where it will be under too much pressure to escape. Overall, 
while this seems like a lot of work, augmenting a preexisting energy 

50                 Alec Drobac



source is far simpler than creating an entirely new one, and coal is the 
only one of those three largest energy sources that can actually be fixed 
in a fundamental and sustainable way.

Figure 17: A brief summary of the four potential carbon capture methods for coal 
plants, showing where in the energy production process the CO2 is extracted. 
Pre-combustion utilizes high pressure to gasify the fuel and remove the carbon; this uses 
less energy than the other options, which require large amounts of heat. (KBR, 2011) 

4  What the U.S. can do to get started

As Horace once said, dimidium facti qui coepit habet—he who has 
begun has half the deed done. And this is exactly the case if the U.S. 
wants to begin the process of setting up long-term energy; the hardest 
part of making it long-term is making that initial investment. But the 
U.S. could work hard to make the process as smooth as possible. 

4.1  Step 1: Convincing people that, yes, we have a problem

The very first thing that needs to be done is convincing people to fix 
the energy system in the first place. Many would argue that steady and 
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incremental fixes to the energy system will be more than enough to 
sustain our way of life; that a little more drilling or a few more miles 
per gallon in our cars will keep the energy system together. But this is 
assuming that the energy system only needs these small fixes, these 
band-aids, when in reality there is a very real potential for catastrophic 
failure. The idea here is to fix what will break, because an energy system 
that hinges for the most part on a fast-depleting, ever-pricier, dirty fuel 
source that exists mainly in a fractured Middle East will break. And we 
won’t be able to fix it with a band-aid. It could break 50 years from now, 
when the oil wells run dry, or in 50 days, if the Middle East erupts into 
another bout of cultural upheaval and cuts off supplies (less likely, of 
course, but not entirely improbable). As a model we have Brazil, which 
reacted to an international oil crisis by reconfiguring their domestic 
industry in a way that would prevent future crises. How many more oil 
shocks, or energy crises in general for that matter, does the U.S. need 
to start being proactive as well?

This is arguably the hardest part, a massive psychological and political 
shift in motivations. It’s not something I am, or will ever pretend to be, 
an expert on. But it can be done; people just need to be moved to care.

4.2  Step 2: Make money flow more easily into creating the 
new energy system

The next step is to make lending to and investing in these new energy 
sources more appealing, because the new energy sources will only ever 
begin to develop if new firms start proliferating the industry. Since 
creating the power plants and infrastructure for a new energy grid is a 
capital-intensive project, costs will need to be covered with loans and 
investments. 

For loans, the banks will need a guarantee that the money they loan 
out will be paid back. If the U.S. government created an agency that 
could promise the banks that loans taken for spending in these new 
energy capital projects would be repaid (like an FDIC specifically for 
energy loans), then the banks would be more willing to lend money 
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to new energy companies at low rates because they would know they 
would always get their money back. 

With the lower interest rates on the loans, the economics of these 
capital projects, and therefore their likelihood to succeed, would 
increase. The capital projects would become less risky. This brings us 
to the investors. 

The investors—the people who will buy stock in these new energy 
companies taking out the loans—will want an investment that will give 
them good returns. To determine how good their returns will be, they 
assume a discount rate. As discussed earlier, the discount rate is what 
the investor believes is an appropriate rate of return on his investment, 
given how risky he/she believes the investment is. As written in the 
IEA Projected Costs of Electricity (2010):

Increased uncertainty drives up costs through higher required returns on 
investment/discount rates, and this applies to all electricity generating 
technologies. However, higher discount rates penalise more heavily 
capital-intensive, low-carbon technologies such as nuclear, renewables 
or coal with CC(S) due to their high upfront investment costs…

So especially for these new energy sources, the discount rates the 
investors assume will determine how many investments the energy 
companies actually get. If the discount rates are high, then the energy 
companies will get fewer investments because the investors will deem 
only a very good rate of return is appropriate, and so only a few investors 
will think it worth their while to invest in the energy start ups.

But as we just discussed, the loan guarantees for the loans taken out by 
the energy companies would make the capital projects less risky, and 
the investors would see that. They would assume lower discount rates, 
deem a lower rate of returns appropriate, and would be more willing 
to invest. One government agency could support two sources of funds 
for the new energy firms (see Figure 18).
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Figure 18: One government agency can create increased loans and investments in new 
energy firms. 

4.3  Step 3: Acclimate the new energy sources

Assuming that everything above works out (admittedly a very large 
assumption), the final incentive the U.S. government would need to 
provide is some sort of safety net for the fledgling energy system. Even 
if the plants were built successfully, the preliminary energy grid started 
running smoothly, and the new technologies started producing energy, 
the new energy sources would still have to compete with our pre-
existing energy sources, like petroleum and natural gas, just as ethanol 
in Brazil took many years to outcompete petroleum there. There would 
be no guarantee that they would be able to sell at a reasonable price at 
first, if at all. But the U.S. government could provide such a guarantee, 
with a feed-in tariff. A feed-in tariff is basically a base price that the 
government promises it will pay for the energy. This would allow the 
new energy technologies to safely enter the energy market without 
immediately being out-competed by petroleum and natural gas, and 
would ensure that investors would get a reasonable return on their 
investments. 
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And from there, if all of this came off smoothly, all the U.S. would 
have to do is wait and watch as these new energy sources gained more 
momentum and leverage. Brazil waited three decades for ethanol to 
come to life; the U.S. could certainly wait that long as well.

5  Conclusion

There are a lot of problems with energy: costs, availability, practicality, 
distribution, environmental friendliness. That’s why there are so many 
different sides in the energy argument. Politicians get a bad rap for 
continuously deliberating these issues without coming to a consensus, 
but with energy there truly is no win-win situation. Compromise is the 
only solution. 

That said, I believe that this is as good as a compromise is going to 
get. Here is an energy system that will last not for a decade or two but 
for centuries; once we set it up (which we have a head start on), it’s 
more efficient, greener, politically safer and, most importantly, cheaper 
than our business-as-usual state of affairs. It’s hard to stomach, and the 
investments and research may take several decades to collect before 
we can even start implementing this strategy at all. But the reality is 
that nothing motivates change like money. That’s why we need to take 
energy and make it cheap.
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