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Oil Quiz - Test Your Knowledge
Posted by Gail the Actuary on June 11, 2007 - 5:30am
Topic: Supply/Production
Tags: oil, peak oil, saudi arabia

I wrote this quiz back in March, but this is the first time it has appeared on TOD.
The answers to the quiz tell the peak oil story. You may want to share it with your
friends and loved ones.

Quiz:

1. United States oil production has been increasing at about 2% per year since 1960.

a. True
b. False

2. Saudi Arabia is currently the largest producer of oil in the world.

a. True
b. False

3. Each country publishes information about its reserves. This gives us pretty good
information about future oil production.

a. True
b. False

4. The following were the largest oil producing countries in 2005: Saudi Arabia,
Russia, United States, Iran, China, Mexico, Norway, and Venezuela. Of these, which
showed declining production in 2006?

a. None of them. Oil production is growing almost everywhere.
b. Only Norway and Venezuela
c. Six of the eight: Saudi Arabia, United States, Iran, Mexico, Norway, and
Venezuela.
d. All of them
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5. Increases in Canadian oil production as a result of developing the Canadian Oil
Sands can be expected to offset declines in oil production elsewhere.

a. True
b. False

6. If oil production in an oil-exporting country declines by, say, 5% per year, oil
exports are expected to decline by a similar amount.

a. True
b. False

7. Geologists are in agreement that worldwide oil production can be expected to
continue to rise, at least until 2030.

a. True
b. False

8. If worldwide oil production were to decline at 2% per year for several years, this
could easily be accommodated with little disruption.

a. True
b. False

9. If there is a worldwide shortage of oil, the richest countries can be expected to get
the majority of the oil, and within those richest countries, the wealthiest people can
be expected to get the largest share.

a. True
b. False

10. If we know that a major oil shortage is on the horizon, we can make necessary
changes (develop alternative fuels and plug in electric vehicles, for example) in a
five year period.

a. True
b. False

11. Even after oil production in an area declines, there is still a substantial amount
of oil remaining in the ground.

a. True
b. False

12. Technological solutions will overcome the likely oil shortfall.

a. True
b. False
c. We can't know yet.
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Answers:

1. United States oil production has been increasing at about 2% per year
since 1960.

Answer: False

Above is a graph (Figure 1) of US oil production. The blue line shows US 48 states
total production; the red line shows the US total, including Alaska.

A person can see from this graph that oil production for the United States reached a
peak in 1970, then began declining. The addition of oil from Alaska allowed
production to reach a second lower peak in 1985, after which it began to decline
again. The current rate of decline is about 2% per year.

In most areas, oil production initially rises, then declines after about 50% of the
available oil in the area has been recovered. For example, Figure 2 shows a graph of
production from the North Sea (that is, near Norway and Great Britain). Production
grew for several years, then reached a peak and began declining in 1999.
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If the United States does additional drilling in new locations, such as Alaska
National Wildlife Refuge, or Jack 2, or along the outer continental shelf near
Florida, geologists expect that US oil production (Figure 1) will show a modest
increase for a few years, but will not approach the level of production seen in 1970
or 1985.

2. Saudi Arabia is currently the largest producer of oil in the world.

Answer: False.

Saudi Arabia was the largest producer of oil up until 2005, but its production
recently has been declining. Russia is now the largest producer of oil. In 2006,
Saudi Arabia produced 9,152,000 barrels per day while Russia produced 9,246,000
barrels per day, based on March 2007 US Energy Information Agency data.

Saudi Arabia is the still the largest oil exporter. While Russia produces more, its
population is greater, so it has less to export.

3. Each country publishes information about its reserves. This gives us
pretty good information about future oil production.

Answer: False

There are three reasons the published reserve numbers give very poor information
about expected future production:

1. Reserve numbers appear to be seriously overstated for some countries, based on
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geological information from other sources. This is particularly an issue for
Mideastern countries, such as Saudi Arabia and Iran. Questions have also been
raised with respect to Russia's reserves. Since reserve data is unaudited, there is no
direct way of checking the accuracy of the reported amounts.

2. Even if oil is theoretically available, the amount of production in any one year
may be very low because of technical issues. If oil is very thick, as in the Oil Sands
of Canada and in Venezuela, it may be impractical to recover more than a very
small percentage in any one year, because of the large inputs of heat (usually from
natural gas) and fresh water required. Oil that is in very deep water, or that is in an
area near icebergs, may also be difficult to recover very quickly, because of the need
for special equipment.

3. Even if the oil is in the ground, a country can choose to delay production until
later. We are used to countries producing as much oil as they can sell. If it becomes
clear that there will be an oil shortage in future years, countries may decided to
husband their resources (keep part of their oil in the ground, in case they need it
later).

4. The following were the largest oil producing countries in 2005: Saudi
Arabia, Russia, United States, Iran, China, Mexico, Norway, and
Venezuela. Of these, which showed declining production in 2006?

Answer: c. Six of the eight: Saudi Arabia, United States, Iran, Mexico,
Norway, and Venezuela, as shown in Figure 3 below.

The fact that six of the eight largest oil producers have declining oil production in
the first 10 months of 2006 is of concern because oil production in an area tends to
rise for several years, and then decline year after year, once geological limits are
reached. The fact that these six countries are showing declining production could
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mean than many (or all) of them have reached the point of geological decline, and
thus can be expected to show declining production in the future. It is also possible
that some of the declines in production are due to temporary situations, such as
intentional reduction of production or equipment breakdowns.

On the exhibit, we note that the United States, Mexico, and Norway have all
indicated that their production declines are for geological reasons, and thus can be
expected to continue. The situation is less clear for Saudi Arabia, Iran, and
Venezuela, all of which are members of OPEC.

The reason the comparison in Figure 3 is made for the first 10 months of 2006,
rather than the whole year, is because OPEC announced a reduction in production
as of November 1, and cutting off the data at October 31 eliminates this potential
distortion. Thus, this exhibit shows that even before the announced cutbacks, the
three large OPEC producers (Saudi Arabia, Iran, and Venezuela) were all showing
declining production.

5. Increases in Canadian oil production as a result of developing the
Canadian Oil Sands can be expected to offset declines in oil production
elsewhere.

Answer: b. False

If we look at production from the Canadian Oil Sands, we find that it is only a tiny
percentage of world production -- 0.8% of world production in 1998, rising to 1.2%
of world production in 2005, after billions of dollars of investment.

Oil from the Oil Sands is extremely difficult to produce. Production requires large
inputs of fresh water and natural gas, both of which are in short supply. There is
also a shortage of workers and housing for workers. There is discussion about



06/11/2007 08:43 AMThe Oil Drum | Oil Quiz - Test Your Knowledge

Page 7 of 16http://www.theoildrum.com/node/2636#more

eventually replacing part of the natural gas with nuclear energy, but this will not
overcome all of the difficulties. Given how low production is today, and how slow it
has been to scale up, it seems unlikely that production will ever be large enough to
offset a significant oil production shortfall elsewhere.

Production of Oil Shale in the Western United States is expected to be even more
challenging than Oil Sands production. The concentration of potential fossil fuel is
much lower in Oil Shale than in Oil Sands, so even more production problems of
the type encountered with Oil Sands can be expected. Given the slow progress with
Oil Sands, Oil Shale seems even less likely to offset a major oil shortage.

6. If oil production in an oil-exporting country declines by, say, 5% per
year, oil exports are expected to decline by a similar amount.

Answer: b. False

When a country increases its oil production, its internal usage tends to rise even
faster than exports, as the population grows and some of the wealth filters down to
the citizens of the country. When the oil production starts to decline, residents
expect to continue their standard of living. As a result, countries tend to keep their
own consumption at close to the same level, and reduce exports. This pattern was
true for the United States when its production began to fall, and it seems to be
happening in a number of other countries.

Given these considerations, if a country's oil production decreases by 5%, we should
expect that country's exports will decrease by more than 5%.

7. Geologists are in agreement that worldwide oil production can be
expected to continue to rise, at least until 2030.

Answer: b. False

We have already seen evidence that in a given area, oil production tends to rise for
a number of years, then decline. Most geologists believe that on a worldwide basis,
production will also eventually begin to decline. Opinions vary as to when the
decline will begin. Typical dates are between 2007 and 2012, although some believe
the decline will not begin until 2020 or later.

One reason why geologists are predicting a decline in production is the fact that oil
discoveries (excluding Oil Sands, Oil Shale, and other "unconventional" sources)
began declining over 40 years ago. The fields that have been found recently,
including the much publicized Jack 2 field, tend to be fewer and smaller than the
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fields found years ago.

While geologists generally believe that oil production will begin to decline in only a
few years, governmental agencies, like the US Energy Information Agency, are
projecting that oil production growth will continue until at least 2030. Some of the
independent oil companies are also projecting long-term growth in production.

Economists have had a surprisingly large say in this discussion. Their view is that it
doesn't matter whether oil production begins to decline or not. They believe that oil
is like any other commodity, and that substitutes will be found. They also believe
that scarcity will lead to higher prices which will lead to greater production and/or
demand destruction, so that declining oil production will never be a significant
issue.

8. If worldwide oil production were to decline at 2% per year for several
years, this could easily be accommodated with little disruption.

Answer: b. False

One might think that a 2% decline in world oil production could easily be
accommodated, but several issues arise:

1. In recent years, worldwide oil usage has been increasing by about 2% a year.
Much of this increase in demand is from China and from other oil-producing
countries that have previously had a low standard of living. Because we are used to
a 2% annual increase in oil worldwide oil usage, the 2% a year expected decrease
needs to be compared to the prior increase of +2% per year. This amounts to a
change of -4%, relative to what we are accustomed to -- quite a big decline.
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2. If worldwide production oil decreases by 2% per year, the amount of oil available
to importers is likely to decrease by more than 2% a year, for reasons discussed in
the answers to Question 6. Because the United States' own production is dropping
at 2% a year, in recent years our imports have been increasing at 5% a year, to keep
up with demand. If imports suddenly become less available, US supplies are likely
to drop by much more than 2% a year.

3. The US economy and the world economy use very large amounts of debt. When
the economy is growing by several percentage points per year, there are enough
funds available that most debtors can repay their debts with interest. If, because of
oil shortages, the economy ceases to grow, or if it begins shrinking by a few
percentage points a year, it is not clear this system can continue. There are likely to
be many defaults on loans, and long-term loans, including mortgages, may become
very difficult to obtain.

4. Once it becomes clear there are likely to be oil shortages in the future, the
behavior of countries is likely to change. We are already seeing oil producing
nations, like Russia and Venezuela, unilaterally adjusting oil contracts to terms that
are more favorable to themselves, because of their new, greater power. If it is clear
that prices will be higher in the future, oil producers have an incentive to hoard
their supplies for the future. Some countries with inadequate supplies may choose
military approaches for obtaining oil, if the alternative is economic decline.

9. If there is a worldwide shortage of oil, the richest countries can be
expected to get the majority of the oil, and within those richest countries,
the wealthiest people can be expected to get the largest share.

Answer: b. False

For reasons discussed previously, oil exporting countries are likely to get a
disproportionate share of the remaining oil, since they are likely to meet their own
needs first. With oil shortages, oil producing countries find themselves with more
power, and are able to rewrite contracts on terms more favorable to themselves.
Thus, it seems likely that the amount of oil available to oil-importing countries will
decline disproportionately to the overall decline.

Within countries, governments are likely to allocate oil to what they consider their
country's most basic needs first - most likely agriculture, the military, and perhaps
emergency services. If there is a shortage to begin with, once these allocations are
taken off the top, the remaining amount of oil available to consumers is likely to be
considerably lower than the total demand. It is possible the remaining oil will be
sold to the wealthiest individuals, but if elected officials are involved, rationing may
be more likely.
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10. If we know that a major oil shortage is on the horizon, we can make
necessary changes (develop alternative fuels and plug in electric vehicles,
for example) in a five year period.

b. False

The US Department of Energy commissioned a study titled Peaking of World Oil
Production: Impacts, Mitigation, and Risk Management, by Robert Hirsch, Roger
Bezdek, and Robert Wendling, published in early 2005. This study indicated that if
existing technology is used, it would take at least 10 years to begin to mitigate a
decline in oil production. Twenty years would produce a much better level of
mitigation.

The reason mitigation is expected to take so long is that there is so much
infrastructure in place that uses the current technology. If a decision is made to
increase fuel efficiency standards for cars, for example, it takes many years before
this decision has a significant impact. First, it takes several years for manufacturers
to begin making new models, then many more years before enough autos are sold
to comprise a significant share of the US total. If liquid fuel is made from coal (a
technology that has been around since World War II), it takes several years for
factories to be built and new coal facilities to be developed.

Because of these considerations, it is difficult to make any major change very
quickly. If we are talking about developing new technologies, like plug-in electric
vehicles or cellulistic ethanol, we should expect even longer lead times, since new
technologies need to be developed and tested, before they can be implemented on a
large scale.

11. Even after oil production in an area declines, there is still a substantial
amount of oil remaining in the ground.

Answer: a. True

Even after production ceases, a substantial amount (typically 50% to 75% of the oil
originally in place) remains in the ground. New production techniques have been
developed over the years, but these have generally had only a minor impact on the
percentage of oil in place that can be produced. If one looks at the graph of the
production for the US-48 states shown in Figure 1 above, or the production for the
North Sea shown in Figure 2, one can discern little impact of new techniques in the
last few years. Some believe that the primary impact of new techniques has been to
remove oil more quickly, rather than to significantly raise the percentage of oil that
can be recovered.
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Given that there is still a substantial amount of oil is the ground, there is a
possibility that new techniques will be developed that will be able to remove a much
larger portion of the oil in place in an economical fashion. If this can be done, an oil
shortage can perhaps be avoided for quite a few more years.

12. Technological solutions will overcome the likely oil shortfall.

Answer: c. We can't know yet.

Since there are many people working on the problem, and since there is still a lot of
oil in place, there is a possibility that solutions will be found to the likely shortfall
in oil production. There are many issues that make the problem particularly
difficult, however:

There is a very long lead time for any new technology to be implemented.
It appears likely that there will be a shortage of natural gas in North America,
in roughly the same time frame as the expected decline in worldwide oil
production.
Global warming is becoming a serious enough issue that it is questionable
whether we should burn the additional fossil fuels that are in the ground, if we
can get them out.
We have a large world population and limited fresh water and top soil,
limiting the amount of biofuels that can be produced.

The above issues all relate to the fact that we live in a finite world and are
approaching its limits. Researchers will need to understand all these various issues,
in addition to the problem of oil shortages, to avoid trading one problem for
another.

To Learn More

Dr. Colin Campbell - Peak Oil Presentation - The End of the First Half of
the Age of Oil (33 minute video for Windows/Mac or IPOD/mp3)

Peaking of World Oil Production: Impacts, Mitigation, and Risk
Management (US Department of Energy report mentioned above)

"Energy Sources and Our Future" - Remarks by Rear Admiral Hyman
Rickover in 1957

Labor and Skills Crisis in Oil and Gas Industry Booklet by Booz, Allen, and
Hamilton
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Questions for Discussion (for use in a classroom setting):

1. If your family were permitted to purchase only five gallons of gasoline
per week, how would this change your lifestyle?

2. Geologists and economists seem to have very different ideas regarding
the importance of the decline of oil. Who would you agree with? Why?

3. Oil production in Mexico began to decline in the past year, and is
expected to continue to decline in the future. In the past, revenue from oil
income has been one of the country’s primary sources of tax revenue.
What kinds of changes would you expect in Mexico, as production declines
in the next few years?

4. If you were the President of the United States and knew about the
likelihood of oil shortages, what policies would you recommend? If you
knew that it was likely that worldwide oil production was about to decline,
would you tell the American people?

5. Some people have suggested that there may be a link between expected
future oil shortages and the war in Iraq. How likely do you consider such a
connection to be?

6. Given the likelihood of oil shortages in the future, what might be good
careers for young people making choices today?

11 comments on Oil Quiz - Test Your Knowledge
Post a comment
[new] oilmanbob on June 11, 2007 - 5:49am | Permalink | Subthread 

Nice work, Gail! This should be a great outreach tool. What kind of audiences have
you been using it on so far, and what are their responses?

Reply | Reply in new window | Start new thread
[new] phillies on June 11, 2007 - 5:50am | Permalink | Subthread 

9. Being slightly cynical. True.

However, Americans may be surprised by the list of newly-emerging truly rich
countries, many of which cannot be found on a map by most Americans. Yet.

Some Americans may also be surprised by a list of newly-emerging countries whose
currencies have tanked due to prolonged periods of large trade deficits.

Reply | Reply in new window | Start new thread
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[new] mididoctors on June 11, 2007 - 7:51am | Permalink |
Subthread 

I agree... i would argue there already is a shortage of oil and the richest
countries already out bid the weak..

how come oil exporting countries such as Venezuela,Iran and iRaq consume
less oil per capita than the USA?

the basis for my determination of shortage is there is not enough production
for everyone to have a US lifestyle..

Boris
London

Parent | Parent subthread | Reply | Reply in new window | Start
new thread

[new] Rib on June 11, 2007 - 5:54am | Permalink | Subthread 

Rib,
Nice Quiz.Would you have a PDF version or a link were I can Print it as a hand out.
Thanks

Reply | Reply in new window | Start new thread

[new] donshan on June 11, 2007 - 7:54am | Permalink | Subthread

I use both a Mac OS X and a PC Windows XP computers.

Find someone with a Mac running OS X and open this page. Select Print,
which normally would go to print a paper copy. An option on the bottom of
the Mac OS X box is to "Print" to a disk file in .pdf format which is readable
by all computers with Adobe Reader. By selecting the Pages to "print" to the
.pdf file you can either get just the Quiz or include the comments too.

Other options include automatically attaching the .pdf file to a blank email, or
FAX .pdf. and Adobe Reader can print paper copies of the .pdf file.

The latest version of Adobe Reader includes a link to Kinkos to upload the
.pdf file to Kinkos and let them print as many copies as you want.

The resulting .pdf file are exact images of the TOD pages including all credits
The Sidebars and ads are not included, only the Post and TOD header.

Parent | Parent subthread | Reply | Reply in new window | Start
new thread
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[new] Tarwater on June 11, 2007 - 6:19am | Permalink | Subthread 

"Economists have had a surprisingly large say in this discussion. Their view is that
it doesn't matter whether oil production begins to decline or not. They believe that
oil is like any other commodity, and that substitutes will be found. They also believe
that scarcity will lead to higher prices which will lead to greater production and/or
demand destruction, so that declining oil production will never be a significant
issue."

This is an important comment. Years ago I told a senior professor at Stanford that
petroleum depletion would irreversibly and radically alter the function of social
economies worldwide. He shot back, without missing a beat, that before depletion
occurred substitutes for petroleum would enter the market and a seamless segway
would be obtained. He then made passing reference to the German production
during the second world war of petroleum substitutes. My take on this professor
was he was ignorant, arrogant and presumptuous (Brings to mind Rene Dubois
statement that "Trend is not destiny.".)

Perhaps what will occur are failed attempts at substitutionthat will jolt our
"leadership" to realize that future petroleum prospects are not what they used to
be.

Reply | Reply in new window | Start new thread
[new] Pitt the Elder on June 11, 2007 - 6:40am | Permalink | Subthread

Interesting, but would be much more persuasive to people outside the peak oil
community if it was less arrogant and presumptuous.

And, don't kid yourself, it's both.

The key problem is that answers to the questions are presented as fact when that's
only true for some of them; some "answers" are pure opinion. For example:

8. If worldwide oil production were to decline at 2% per year for several
years, this could easily be accommodated with little disruption.

Answer: b. False

That is one of the key points you're trying to make, and hence presenting it as if it
were a "fact" that you're "testing" people's knowledge of looks dangerously like
Begging the Question to an outsider who doesn't already agree with you. Presenting
opinion as "fact" is a common facet of bogus theories with fanatical adherents,
meaning you're sabotaging your own argument by doing so - the last thing you want
is to set yourself up to look like a crackpot.
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You would do much better to structure the "answers" to anything controversial as
you have for question #12: "we don't know...but here are my arguments for what I
think will happen."

Not only does that come across as being much more honest and much less
patronizing, it has the added benefit of splitting the things that truly are facts away
from your opinions, and hence opening the possibility of educating people who
completely disagree with you.

This mixing of fact and opinion is, by the way, likely to be one of the reasons people
often report they're frustrated with their attempts to "educate others about peak
oil". I'm willing to bet that if any of those people tried educating others about the
non-controversial facts of the matter - oil demand is huge, it's been growing
exponentially, production is falling in most developed countries, production growth
is largely in unstable regions, there's a finite amount of oil so eventually production
must peak, etc. - they'd have no trouble getting agreement.

The problem comes when people try "educating" others about their beliefs and
opinions. Two reasonable people can look at the same information and come to
different conclusions, so trying to "educate" someone about a belief is a recipe for
failure. You educate someone about facts - about things which they can measure for
themselves if they disagree with you - and you change people's beliefs by discussion.

Framing that discussion as "I am educating you" is patronizing and arrogant, and
puts people on the defensive - hardly a surprise it doesn't work.

Try carefully splitting out true facts from your interpretations and beliefs about
those facts - I bet you'll get a whole lot further in talking to outsiders about peak
oil.

Reply | Reply in new window | Start new thread

[new] Donal on June 11, 2007 - 7:26am | Permalink | Subthread 

I'd agree that the answers to #s 6, 8 and 12 are not clearly decided yet. As far
as #9, the upper middle class might be hit with rationing, but I doubt that
wealthy people will not get the cream of whatever is available.

Parent | Parent subthread | Reply | Reply in new window | Start
new thread

[new] JustZisGuy on June 11, 2007 - 6:52am | Permalink | Subthread 

Five gallons per week? (Does quick calculation... about 19 L/week, or 80 L per
month) Well, that would change our lifestyle not at all, because we generally buy
half that much. (Actually diesel; we fill up with about 45 L roughly once a month).

That's for about 10,000 km a year (6250 miles) in a VW Golf TDI, a car that easily
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seats 2 adults and 2 children (or 5 adults if they're not too big or don't mind being
squished), plus a bike rack and more than adequate cargo space.

No doubt many people feel they must have two cars and must commute long
distances but, well... perhaps suburbia is underpriced? d'ya think?

Reply | Reply in new window | Start new thread
[new] Darwinian on June 11, 2007 - 7:44am | Permalink | Subthread 

12. Technological solutions will overcome the likely oil shortfall.

Answer: c. We can't know yet.

I have a serious problem with that answer. It is extremely unlikely that
technological solutions will overcome oil shortfall. In fact, I think the likelihood is
absolutely nil. As Kunstler continually points out, there is a fundamental difference
between energy and technology. And the idea that technology fixes will prevent
major alternations in our lifestyle is called Cargoism by Catton in “Overshoot”.

I think it is blatantly obvious that the decline in liquid fossil fuel will force major
changes in our lifestyle and cause serious hardship to the human population.

Ron Patterson

Reply | Reply in new window | Start new thread
[new] ScottM on June 11, 2007 - 8:03am | Permalink | Subthread 

I was just reading that S.A. is again going to cut shipments to Asian refiners. That
was on Bloomberg.

Reply | Reply in new window | Start new thread
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