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The Future of Proven Oil Reserves
The usual explanations for the decline and fall of the Roman Empire include such things
as political corruption, inflation of the currency and the heightened incursions of the barbarians.
However, Fagan (2004) gives a more compelling reason that may explain the Ward-Perkins
(2006) data on the reduction in the production of Roman Baths starting in the Northern Regions
of Rome. What Fagan says is that weather patterns changed with a slow cooling starting in
northern Europe and moving south. Furthermore, this cooling made it such that northern Roman
regions could no longer produce as much wheat as before but instead had to produce millet,
which was more resilient to the cooler wetter weather but which also reduced the productivity of
those regional farms. This transition from wheat to millet reduced the output of the Roman
economy and in turn the tax base from which Rome could collect, which weakened the state and
resulted in the Crisis of the Third Century. This slow decline and fall of Rome is in stark contrast
to the very striking decline and fall of the Soviet Union as explained in Reynolds (2016) where a
peak in oil production is the clear and decisive factor of its collapse.
However, the surprising fact about the Soviet Empire’s history is not so much that the
Soviet Union fell (officially twenty five years ago on December 25, 2016) as much as it survived
for over 70 years in the first place. This suggests that the rise and fall of the Soviet Union has
more to tell us about economics than meets the eye. One explanation that may help explain
Communist history is the stroke of luck behind Soviet economic expansionary success: the
abundance of Soviet energy resources available, particularly oil resources. However, the bane of
the USSR’s economic demise was Soviet peak oil as Reynolds (2000) and Reynolds and
Kolodziej (2008) explain. This means that oil production often increases at first but then
decreases—i.e. there is a tendency for a peak in oil production as Soviet peak oil attests—which
is a very powerful economic force in any economy. This is the Hubbert (1956a) curve, which
needs to be considered forthrightly by all economists.
Fortunately, today the world does not appear to be close to any peak in oil production as
the supply has increased by roughly 10% since 2009, contrary to Reynolds (1999b) initial
prediction. This gives credence to resource optimists such as Adelman and Lynch (1997), Simon
(1998), Lynch (2002), Brandly (2004), Bartlett (2004), Maugeri (2004) and Jahoda et. al (1973)
that technology and economic innovation can overcome any scarcity of natural resources
including energy scarcity. Resource pessimists such as Deffeyes (2001), Goodstein (2004), Hall
and Klitgaard (2012) and Bardi (2011) still contend that resource scarcity—particularly oil
scarcity—will pose a problem for the economy. Plus, Reynolds (2011) shows that, so far, most
civilizations, up to and including the Soviet Empire, have not successfully overcome a peak in
energy supply, although, one can argue that Russia carried on after the fall of the Soviet Union
with new technology. Still, it is clear that post Soviet Russia had to endure a substantial
reduction in its standard of living, as did Rome in its day and as we are likely to do in our day.
Indeed, we may have already begun to experience economic decline as Cowen (2011) explains.
Nevertheless, many energy economists do not believe in peak oil even though the
economic theory behind the Hubbert curve is well established in Reynolds (2009 and 1999a),
with empirical and experimental work in Bardi (2005 and 2007) and Jakobsson et. al (2012)
although, ameliorated with the idea that multi-cycles can and do exist (see M. King Hubbert
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1962, p. 55, Hubbert 1956b, p. 10-11, Reynolds 2014; Reynolds and Zhao 2007, and Reynolds
and Kolodziej 2009). I show the theoretical game in class. Therefore, the Hubbert curve theory
should actually be in every textbook. Notwithstanding theory, this debate on oil scarcity is
relevant again now that the latest estimate of proven oil reserves for the U.S., as posited by
Nysveen (2016) and reported in Tencer (2016), which shows quite an increase in reserves, is
bantered about. While the estimates of world oil reserves still suggest that eventually we will
attain limits to growth due to oil scarcity, it also gives hope to resource optimists that there is still
plenty of oil, particularly shale oil, for the foreseeable future by which time nuclear fusion or
some other energy technology will create a new era of abundance.
Looking closely at the Nysveen reserve estimate, the evidence suggests that the U.S. has
more oil reserves now than either Saudi Arabia or Russia, depending on what the true Saudi and
Russian reserves are. While the new larger estimate may be accurate due to shale oil technology,
giving resource optimists a fact upon which to hang their hat, there is nevertheless some
confusion about what U.S. reserves really consist of. For example, one of the interesting aspects
about this debate is the question of what oil is. That may sound like an unnecessary question
since everyone believes they know what oil is, but it can be a more nuanced question than you
think.
Consider past oil and gas statistics. According to DeGolyer and McNaughton (1979), in
1920 the U.S. produced 1.2 million barrels per day (MBD) of oil, which included about 2% of
natural gas liquids (NGL). By 1950, the US production was close to 6 MBD and NGLs
consisted of 8.4% of the total. By 1970 we were at 11.3 MBD with NGLs consisting of 14.6%.
Also according to EIA (2002), the NGL production in the U.S. went from about 15% of total oil
in 1970 to 25% in 2000. Lately liquid petroleum gas (LPG) has gone from 14% of the combined
gasoline and LPG consumption in 2008 to 21% of combined consumption by 2014. Not only
that, but over the last decade LPG production and consumption have increased by 22% even as
LPG prices have decreased. In contrast, gasoline consumption has decreased by 3% partly due
to high gasoline prices. That being the case, why has there recently been, relatively, so much
LPG supply availability, even though its price has been low, and so little gasoline supply
availability, even though its price has been high?
In addition, since about 1950, NGLs and crude oil were often put together into one
statistic often called “oil.” That method of comingling the identity of liquids production saves a
lot of confusion for the general public so that they did not have to become petrochemical experts
just to be able to understand basic oil market statistics, which can and do affect the economy. In
addition, other economic agents, such as gas station chains that might buy oil futures for a certain
purpose or bakeries that use propane or fuel oil and have to make contracts, also like a simple oil
statistic. In general, NGLs were not a large part of the oil and gas market and were therefore
assumed to be able to be melded together into a general oil market statistic. Then NGLs and
LPGs could be priced at a certain percentage below a given WTI oil price, which worked well as
long as there was plenty of mid-weight crude oil to go around.
But now we have shale oil, and shale oil is not always high valued mid-weight crudes of
oil but often include lower valued light crudes and NGLs. So that brings us to the statistic that
the U.S. has 264 billion barrels of oil reserves. The question is, what are those reserves exactly?
Are they natural gas liquids with a lot of propane or are they more valuable mid-weight crudes or
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both? This is like asking the question, was Ancient Rome producing more wheat or more millet
in 250 A.D.? Even though they sound the same and are measured in the same way, they are in
fact quite different from a nutritional point of view and, more pertinently, from an economic
point of view. The question becomes important because oil was just recently at a $100 per barrel
price ($16.6 per mmbtu) at the same time when propane was selling for $1 per gallon (or $10 per
mmbtu); an energy price differential of about 60% and a price differential that still persists, with
oil recently at $8 per mmBtu and propane at $5 per mmBtu. The U.S. oil reserves statistics, then,
make it sound as if the U.S. has 264 billion barrels of valuable mid-weight crude oil, period,
when it could be that we have mostly less valuable NGLs. This is an important point and it goes
to the heart of the question of whether peak oil is real or not.
The problem is that not many people in the general economy are going to understand the
nuance between NGLs and mid-weight crude oil, kind of like trying to decipher and understand
the nuance between a Rembrandt and a Vermeer work of art. Although the difference in painting
can be hard to decipher, the difference in price at an auction can be quite substantial. Likewise,
the difference between NGLs, light crudes and mid-weight crudes can make a big difference in
economic productivity. Even some pentane and hexane hydrocarbons are going to be difficult to
use for producing motor gasoline in the summer, which makes an even murkier oil reserves
picture. Peak oil may not be peak oil after all, it may be peak mid-weight crudes, but most
people will not comprehend the difference or the significance.
On the one hand, we know that Germany, Turkey and other locations use propane and
even butane for automotive fuels so it does seem rather easy to be able to use light crudes for
transportation purposes and, therefore, that NGLs, light-crudes and mid-weight crudes are all oil.
However, there will need to be major infrastructure adjustments to be able to use propane and
butane for automotive travel. Furthermore, important machinery, such as farm machinery, will
not easily be able to use such fuels, and this can make farms or other economic entities less
effective. This can reduce the productivity of the economy, and the transition is likely to be jerky
rather than smooth.
On the other hand, you can always use pure natural gas (methane) to run automobiles,
although, as Flynn (2002) shows, natural gas propulsion systems have so far not been very
successful. For example, Utah (Krauss 2008) appeared on the surface to have put up a successful
natural gas vehicle fuel system, but upon close inspections the details show the realities of long
lines, waiting for fill-ups and a lack of supplies at crucial times. Such systems often encounter
bottlenecks, due to the high costs of the infrastructure to provide the fuel, that gasoline and diesel
systems have never had to contend with since the days of the 1970s oil crisis. Bottlenecks in
supply, and other distribution problems may be worthwhile if the fuel is cheap, but that implies a
cost to economic efficiency which is the whole point of resource scarcity.
Some might also argue that most if not all NGLs can be made into gasoline and diesel
products using such process as polymerization and dehydrogenation, although as A. Abazajian
(2016) shows these processes can be expensive and can have bottlenecks associated with them.
Plus new gasolines from NGLs often have less BTUs per gallon and are more volatile chemically
and so require chemical stabilizers. Alternatively, some engineers envision using propane or
natural gas self-driving cars that can fill-up all night long in order to be prepared for the rush
hour traffic in the morning, like an army of taxi drivers. What is missing is the idea that these
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systems too have their problems. For example, Queenan (2016) brings up the idea that these cars
can be hacked and made to kidnap you, or worse yet, they can all be remotely commandeered to
drive right into the propane or natural gas filling stations in order to strategically destroy
infrastructure.
They also require significant economies of scale. When you have large economies of
scale, you get a natural monopoly that tends to become socially inefficient. For example
Vanderbilt’s New York Railroad, Gates’ Microsoft and Rockefeller’s Standard Oil all had one
thing in common, they built innovative, cost effective products, but they made most of their
money by gaining monopolies in their respective markets. At first, such monopolies are good for
society creating innovation and reducing costs, but later on they become less effective.
Regulation and government ownership are two solutions to reducing monopoly costs, but those
solutions are not necessarily efficient as governments are slow to reduce bottlenecks within such
systems whether as a regulator or as an owner.
People may think that electric cars like Tesla’s will lead the way, but compared to a Tata
Nano, a Tesla, even if its price can be reduced by half, could not compete; and theoretically if a
Tesla can be made cheaper, than so can a Tata Nano. The only reason the Tesla is in any way
competitive now is because the average American automobile is over-priced with features that
are unneeded, but which could be removed with little harm, such as super-sized engines with
super sized cabins. Indeed, we may have a car bubble.
So, it’s not a question of what energy is possible to use, but a question of what economic
costs will be involved in changing over to a new energy system, as the Soviet Union itself shows.
In the Soviet Union’s case, there was a decisively quick peak and decline of its primary energy
resource, oil, and then its economy fell. In Ancient Rome’s case, there was a more nuanced slow
motion peak and decline of its primary energy resource—wheat—that caused its economic crisis.
We will probably encounter something between the Soviet case and the Roman case probably
faster than Rome’s fall but possibly a bit slower than that of the Soviet Union’s fall. Although,
given the fact that many conventional oil fields can decline as fast as 7% per year and that shale
oil fields can decline as fast as 30% per year, and can experience severe bottlenecks when the
industry tries to increase shale production, then the Soviet case could be the closer case study
than the Roman case. Nevertheless, in both situations there was hyperinflation (which I would
define as anything faster than about a 30% increase in price levels per year, contrary to the text
book definition of anything greater than 30% per month), which can help loosen restrictive labor
markets during such a crisis. This makes the Energy Information Administration’s job, never
mind the Federal Reserve’s job, the Treasury Department’s job and the U.S. Mint’s job, quite the
challenge. Regardless, society must be prepared for hyperinflation, although, such
hyperinflation could help reduce social unrest and recessionary fatigue as it did in post-Soviet
Union.
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