Our energy supply: some basic

by Gail Tverberg

If a person were to listen energy Secretary Steven C or National GeographicAftermath:
World Without Oil one might think that our energy problems ardyfaminor and distant. W
can easily add sufficiently renewable energy tcssitiie for fosil fuels in a fairly short time
frame. All we need to do is put our minds (and @abkoks) to i

But if one looks at the situation more closely, diseovers that the situation is quite differe
Our energy problems are closehand, and solutions using what are optimisticadijed
"renewables” are distant and may very well sinkaentry further into recessic
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Figure 1-US energy consumption by source, based Energyniafiton Administration (EIA
Monthly Enrgy ReviewTable 1.3.

*Year 2009 estimated based on data through Nove!

US energy consumption is already down quite --some might say due to recession, b
seems even more likely that the result is the otfsgr aroun--high energy prices squeed the
financial system. This in turn caused credit avalify to drop and demand for oil, gas, and ¢
to drop. We have put a huge amount of effort afbislies into wind and solar, but they har
show up on the chart. Ethanol isn't shown separin the chart this data was taken fi--
instead it is combined with wood and with otherfbéls in a category called "biomass” in
EIA data. The biomass line has thickened a bitjtaatstill pretty insignifican

The following are a few observatic about our current situation:



1. Even though wind, solar photovoltaic (PV), geottrmal, and ethanol are callec
"renewables”, they cannot be produced without fossifuels, and need fossil fuels fo

maintenance.

In many ways, these energy sources shoulcalled "fossil fuel extenders" rather th
renewables, because they are very dependent auoent system. For example, growing ¢
for ethanol depends on tractors run by diesel fowghg the corn, and natural gas or coe
power the ethanol plant.oth is fertilized using fertilizers which are oftanported, and spraye
with oil-based insecticides. Wind turbines require reguantenance, and need to be part o
operating electrical system with fossil fuel b-ups. Solar PV will continue to me electricity
once they have been made, but will not produced-theclock electricity unless they are p
of an electrical system (which requires fossil )@r have battery backups which are reple
every few years (also requiring fossil fue

2. World oil production appears to have peaked. Iftihas not reached its maximum level, it
maximum level is likely only a few years awa
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Figure 2. World oil production ("Crude and Condeteyafrom EIA Table 4.1d frol
International Petroleum Month.

World oil production was increasing quite rapidhydugh 2004 (except for slowing down dur!
recessions). In 2005, the rate of increase droppetiproduction has been on a bumpy pla
since--althougt2009 appears to be possibly headed dowr--or at most on a continuir
plateau for a while, before heading downward. There longer oil to be found which can
produced inexpensivelyrost of it was found long ago, and has already Ipeemped



Newer sources of oil tend to be more expensivectihomies could really afford $200 or $300
or $400 barrel oil, and had unlimited capital, @grh production could increase some more. But
at some point, we run short of capital for more arate expensive new production, and the high
price of oil tips the economy into recession anchpans demand.

Many analyses are reaching the same conclusiort awld oil production. Just this week, a
new studyfrom Kuwait predicted oil production may reachemk and decline in 2014. The
International Energy Agendyas also been talking about the possibility oéakpbefore 2020.

3. Whether the peak in production is from Peak Suply or Peak Demand, the result for the
consumer is equally bad--recession, reduced job aleability, and increasing loan defaults.

It does not really matter whether one puts thell&gply constraint” or "demand constraint” on
the resulting drop in production--the effect is f#agne. Prices are still high relative to historical
prices, even through the world is struggling to egedrom recession, as shown in Figure 3
below.

Figure 3. Spot oil prices for benchmark West TdréeyrmediateGraph by EIA

Oil is essential for food production and transpieta Consumers tend to cut back on
discretionary purchases (causing recession) oefutt on their loans, if their budgets are
squeezed by high prices oil prices. James Hamiitas one economishowing a linkbetween
high oil prices and recession.

4. Scaling up renewables to replace fossil fuels aurrent quantities does not look like it has
much of a chance of succeeding, even in the longrte

One issue is the point made previously--it takesifduels to produce renewables like wind and
solar PV. Also, Figure 1 shows our success inigalp so far has been quite limited. Scaling up
ethanol further would require taking a huge shémeuo corn crop. Cellulosic ethanol isn't
working outto date, and may never work out. Wood and oth@mnhbss is limited in supply,
limiting production if it could be perfected.



There may be some particular applications of retdagavhich may turn out to work out well--
for example, natural gas from waste, or biofuehfrwaste grease. But these tend to be limited in
guantity.

Even if we were to, say, discover a way of prodgdiofuel from algae economically, it would
years to work out the details of scaling productipnand a huge amount of investment (and
fossil fuels to make tanks and other apparatuagtoally produce the biofuel in quantity. One
would probably be looking at more than 30 yearsiteethe process could be scaled up
sufficiently to start replacing a significant shafeour our production.

5. Natural gas will not solve all of our problems.

There has been considerable publicity about théa&lghg "100 years of natural gas" available
at current usage levels. There are several iskoegver:

a. Natural gas will not run in our current vehiclEsing vehicles to run on natural gas, and
adding infrastructure to deliver the gas, is likel\be expensive and take quite a few years.

b. If we were to use natural gas for transportatsaupply would run out very quickly--perhaps
20 years or use, or even less. Look at naturabgascompared to oil use on Figure 1.

c. Itis not clear that the "100 years of natuad'gs available at prices consumers can afford. If
the price is high, we may very well have the sapeak demand" issue we have for oil--people
will not be able to afford huge electric bills amdge home heating bills--say double today's
level.

d. Scaling up natural gas faces huge challengesin®astructure is only built for the current
usage of natural gas. Adding more pipes, storagkead usage is very expensive and time
consuming. If the timing of the new infrastructiseslower than the increase in gas production,
gas prices are likely to plunge or stay too lowgdoofitability.

e. There are concerns regarding "fracking" neaomagter supplies, such as that of New York
City. Expansion of natural gas may not occur togkient that many are hoping will take place
in the 100 year supply humbers.

6. If increased drilling is done in the US and offisore, is likely to have modest beneficial
impact on oil supply, but it is highly unlikely that it will solve our problems.

Gary Luquette, President of Chevron North Amerigal&ration and Production recenthyote:

The good news: the OCS [Outer Continental SheH]dignificant potential. Over time, it could
add 1 million more barrels of oil and natural ggsiealent a day--potentially representing a fifth
of the current total U.S. oil production. Advanaesechnology could increase that amount
dramatically.



One million barrels of oil and natural gas equinals great--certainly more than what we are
getting from biofuels or from wind or solar. If oadds additional onshore production, it could
be more than this, perhaps another 1 or even milarrels of oil and natural gas equivalent a
day.

But remember, this isn't even all oil--part of tlsatural gas, the problems of which were
described in Item 5, above. Compared to the wooldl'supply, an additional one million barrels
of oil a day about 1% of world oil production. Coaned to US oil usage, an additional one
million barrels of oil a day is about 5%. So theliédnal oil supply would be helpful, (as would
the additional jobs, and reduction in needed ing)pkut it wouldn't solve all of our problems.

Also, if the price of the new oil supplies turng tmbe too expensive (because, for example, the
cost of drilling in deep water is too expensiveg, mvay find that the new supplies are really
more expensive than the economy can afford. Qilegrmay remain below the cost of
production, bringing a fairly quick end to new puation--oil companies will soon quit
production, if deep sea (or other new productisrjlearly a money loser.

7. Renewables tend to be high priced. If our big mblem with oil is high price, renewables
will not solve our problems.

Subsidies only hide high price--the cost to thenecoy is high, with or without a subsidy.

If we can findcheaprenewables, it would be in our interested to edpdiem as much as
possible. But expanding expensive renewables shmuttbne with great caution, in my opinion.
We have no guarantee regarding how long the renewabll last--wind is likely only to last as
long as fossil fuels supplies are available. Jasabse an analysis is done assuming that wind
(or another energy source) will have a 40 yeatitife doesn't mean it will actually last that long.



