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On June 26, I posted an article titled Peak Oil Overview - June 2006. A number of you made
comments. In this post, I take the initial steps toward expanding the June 26 post into a
booklet that could be available with links on TOD, as a PDF, and also could be self-published. I
say self-published, because I doubt that a regular publisher would want to publish something
that is available without charge on the web. Also, I think there would be a long time-delay in
getting it published by a regular publisher. The Appendices would provide supplementary
material if the booklet is used is a classroom situation, or if a person wants more background.

This post includes a proposed Introduction and Chapter 1: What Is Peak Oil? I would be
interested in hearing people's comments and suggestions. A PDF of Chapter 1 is included at the
end of this story.

Introduction to Peak Oil

by Gail Tverberg

Introduction

Chapter 1: What Is Peak Oil?
Chapter 2: Is This a False Alarm?
Chapter 3: What's Ahead?
Chapter 4: What Should We Do Now?
Chapter 5: Where Can We Get Reliable Information?

Appendices:

Appendix A: How Oil Is Produced and Traded
Appendix B: Countries Already Reporting Energy Shortages
Appendix C: Rear Admiral Hyman Rickover's 1957 Speech "Energy and Our Future"
Appendix D: Discussion Questions for Classroom Use
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Introduction

Most of us have read that oil shortages may be a problem in the not-too-distant future. Some
news sources even mention the term "peak oil" as being part of the problem. Finding additional
information can be difficult, however. Textbooks don't generally cover the subject, and material
on the Internet is often fragmented or of uncertain accuracy. This booklet has been prepared to
try to fill that gap. If you would like to reproduce your copy to share with others, feel free to do
so.

TheOilDrum.com (TOD) is an Internet forum where researchers of all types plus interested lay
people meet on a daily basis to discuss "Energy and Our Future". I am on the staff of TOD. Quite
a few of TOD's members felt that it was important that someone prepare an introduction to peak
oil for the general reader, so I undertook the task of bringing together some basic information.

Since I am not an expert on all areas, I prepared drafts of important material and put them up on
TheOilDrum.com for review by members. After members had had a chance to comment, I made
adjustments to try to reflect a reasonable version of current thinking on the subjects presented.

This booklet has been prepared with chapters and appendices so that readers can pick out those
sections of interest. The basic information is in Chapters 1 thorough 4. People who are confused
about the differences between what they are seeing in the press and what they are reading here
will want to read Chapter 5 as well.

The Appendix provides some additional background information and discussion questions. It is
expected to especially useful in a classroom setting. If your copy does not include the Appendices
and you would like them, they can be found by searching for "Peak Oil Introduction Appendices".

I want to thank all TheOilDrum.com members who helped with this project. While I received
input or assistance from many, the final decision as to what to include was mine alone.

Gail Tverberg, known on TheOilDrum.com as "Gail the Actuary"

Chapter 1: What Is Peak Oil?

In this chapter, we discuss some of the basic issues relating to peak oil and the expected
worldwide decline in oil production.

1. What is peak oil?

"Peak oil" is the term used to describe the situation when the amount of oil that can be extracted
from the earth in a given year begins to decline because geological limitations are reached.
Extracting oil becomes more and more difficult, so that costs escalate and the amount of oil
produced begins to decline. The term peak oil is generally used to describe a decline in worldwide
production, but a similar phenomenon exists for individual countries and other smaller areas.

2. Why would oil production begin to decline? Can't we extract oil as fast as we
want, until it finally runs out, many years from now?

What happens isn't quite as simple as "running out". Oil production in an oil field usually starts at
a low level and increases as more oil wells are added. Eventually some of the older wells start

The Oil Drum | Peak Oil Booklet  - Introduction and Chapter 1 - What Is Peak Oil?http://www.theoildrum.com/node/2743

Page 2 of 8 Generated on September 1, 2009 at 3:15pm EDT



producing more and more water mixed with the oil, and pressure declines. Oil companies do what
they can to maintain production - drill new wells nearby, inject gas or water to maintain pressure,
and apply other newer production techniques. Eventually, the proportion of oil in the oil/water
mix becomes very low and the cost of extraction becomes very high. When it costs more to
produce the oil than the oil is worth, production is abandoned.

On a worldwide basis, the phenomenon of peak oil can be thought of as a crisis in resources
needed to produce oil. It's the size of the tap, not the size of the tank. As we deplete the large,
easy-to-produce fields and move to ever-more-difficult fields, it takes more and more drilling
rigs, more petroleum engineers, and more investment dollars. Eventually we reach a point where
we are out of equipment, out of trained personnel, and the investment cost for expanding
production becomes prohibitive. When production begins to drop because of all of these
pressures, we reach "peak oil".

3. Aren't we continuing to discover more and more oil every year?

We are continuing to discover oil, but the quantity of oil discovered is lower now than it was 50
years ago, and much lower than the amount of oil we are now using. A graph of oil discoveries by
ten year periods is as shown below:

We often read in the news about finding new fields, but these fields tend to be smaller and harder
to reach than those discovered in the past. We are now so concerned about finding oil that even
small discoveries are reported as news.

4. Do we have any historical reason to expect that oil production will begin to
decline at some point?

When we look at oil production in a given area, production tends to rise until approximately 50%
of the oil that will eventually be extracted is gone, and then begins to decline. For example, Figure
1 shows oil production of the 48 states of the United States, of Alaska, and of the North Sea.
Production in all these areas increases for a time, and then begins to decrease.
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We have now reached the point where oil production is declining, apparently for geological
reasons, in the majority of oil-producing countries. It is logical to expect that world oil production
will eventually begin to decline.

5. What does world oil production look like?

Figure 3 shows recent world oil production, plus a rough estimate of future demand for oil. The
future demand line assumes prices equivalent to those in early 2005 ($50 dollars a barrel for
West Texas Intermediate) and an adequate supply of oil. This price level was chosen because it
represents the price before the recent stall in production and the resulting escalation in petroleum
costs. It also reflects the fact that there are many current reports of oil shortages around the
world.
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On this graph, a person can see that world oil production was rising fairly steadily, but recently
has "stalled out". Based on data of the United States Energy Information Administration (EIA), oil
production for the 2005 to 2007 period is level or drifting slightly downward.

Because of this "stalled out" condition, there is a growing gap between what the world would like
for petroleum production and what is actually being produced. At this point, the countries that are
suffering a shortfall because the current price is too expensive are mostly third world countries
from Africa and Asia. The International Energy Agency (IEA) in June 2007 expressed concern
that oil production is not high enough, and wanted Organization of Petroleum Exporting Countries
(OPEC) to produce more.

6. Can OPEC raise its production of petroleum?

Many people suspect that the answer to this question may be no. Some publications report that
Saudi Arabia is having production difficulties, as are several other OPEC countries (Kuwait, Iran,
Nigeria and Venezuela). Saudi Arabia does not admit to any production problems. EIA data
indicates declining oil production for Saudi Arabia, even before OPEC production cuts were
announced in the fall of 2006.

It is likely that we will learn the truth about OPEC's ability to raise production this winter. OPEC
has its next planned meeting in September. Unless something very unusual happens, there will be
a need for significantly higher oil production. OPEC's actions at that time will tell what the real
situation is.

7. Doesn't OPEC report very large oil reserves? It seems like those high reserves
would assure us that OPEC can increase its production at will.

No, the high reserves aren't all that helpful. First, there are serious doubts about the accuracy of
OPEC's oil reserves. The reserves are not audited numbers. Analyses such as this one suggest
that the reserves are likely overstated.

Second, even if OPEC reserves are accurate, the reserves tell us nothing about the flow rate. If
the reserves include much very viscous oil, or if there are other production difficulties, it may
take years to produce a relatively small flow of oil.

One important piece of detective work regarding Saudi oil reserves was done a couple of years
ago. Matthew Simmons analyzed published scientific papers relating to Saudi oil wells and
determined that Saudi wells were reaching a serious state of depletion. He documented his
findings in the book Twilight in the Desert. This book is now available in paperback, and has been
translated into German and Chinese.

8. What is the pattern of world oil production in the next few years expected to
look like?

We can't know for certain, but Figure 4 shows three possible oil production scenarios as dotted
lines.
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If OPEC production is now falling, it is likely that we are at "peak oil" now, because production for
the rest of the world is flat. If we are at peak oil, we might expect future oil production to follow a
pattern similar to Scenario 3 (the lowest dotted line, with production falling immediately) or
possibly Scenario 2 (the middle dotted line, with production falling after a plateau). Several
respected energy industry insiders, including Matthew Simmons, energy investment banker and
author of Twilight in the Desert, and Samsam Bakhtiari, retired Iranian oil executive, believe that
we are at peak oil now.

Scenario 1 (the top dotted line) shows a scenario in which peak oil is still a few years away. Some
scientists believe that this is a more likely scenario. The Newsletter of the Association for the
Study of Peak Oil and Gas forecasts peak oil in 2011, four years from now. The PhD thesis of
Fredrik Robelius showed that peak oil is expected to occur between 2008 and 2018. Chris
Skrebowski, author of the Megaprojects analysis forecasts a worldwide peak in 2011/2012.

9. When was peak oil first predicted?

M. King Hubbert, in 1956, first predicted that US oil production for the 48 states would peak in
1970. This prediction turned out to be correct, to everyone's surprise. He also predicted a
worldwide peak around 2000.

10. Will alternative energy sources be able to make up for the shortfall in
petroleum production?

At this point, it seems unlikely that they will make up the shortfall.

On Figure 4, the gap that needs to be filled is the gap between future demand (the top line) and
actual future production (something in the vicinity of the dotted lines). Clearly, the sooner oil
production begins to drop and the steeper the decline, the bigger the gap that needs to be filled.
Even if oil production stays level, there can be a gap because demand continues to increase.

At this point, there does not seem to be any "silver bullet" for replacing lost oil production. Oil is
unique in its abundance, its high energy density, and its portability. There do appear to be a
number of approaches that may solve small parts of the problem, however. These include:
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number of approaches that may solve small parts of the problem, however. These include:

• ethanol from corn,
• ethanol from sugar (generally imported),
• biodiesel,
• cellulosic ethanol from biomass, and
• coal-to-liquid.

None of these appears to be able to replace more than a small fraction of the oil we use, especially
in a short timeframe. In addition, there are other drawbacks -- cost, environmental damage, and
for coal-to-liquid, climate change issues. Indirect approaches to circumventing the shortage, like
using battery operated cars, may be part of the picture as well. If these are used, they will
probably need to be phased in slowly, as existing cars are retired. It is likely that conservation will
need to be part of the mix.

Links by question:

Q5-1: Canaries in the Coal Mine
http://www.theoildrum.com/node/2749#comment-209910

Q5-2: Click on June 2007 IEA Highlights Report
http://omrpublic.iea.org/archiveresults.asp?formsection=highlights&formd...

Q6: Oil Market Under Pressure, Supply Not Able to Counter Demand
http://www.resourceinvestor.com/pebble.asp?relid=33010

Q7-1: "Lies, damned lies and BP statistics" by Euan Mearns
http://europe.theoildrum.com/node/2666

Q7-2: Twilight in the Desert by Matthew Simmons
http://www.amazon.com/Twilight-Desert-Coming-Saudi-Economy/dp/0471790184...

Q8-1: Matt Simmons on Bloomberg: Peak Oil is Now (video)
http://www.theoildrum.com/node/2310

Q8-2: "World Oil Production Capacity Model Suggests Output Peak by 2006-07" by AMS
Bakhtiari
http://www.energybulletin.net/147.html

Q8-3: Association for the Study of Peak Oil and Gas- Ireland Newsletter Shows Projections
http://www.aspo-ireland.org/contentFiles/newsletterPDFs/newsletter79_200...

Q8-4: PhD Thesis by Frederik Robelius - Giant Oil Fields and Their Importance to Future
Production
http://publications.uu.se/theses/abstract.xsql?dbid=7625

Q8-5: "Magaprojects Planned Capacity Listing" by Chris Skrebowski
http://sydneypeakoil.com/downloads/PR_APR06_Megaprojects.pdf

Q8-6: "How close to peak oil are we?" by Chris Skrebowski
http://www.energybulletin.net/30930.html

Q9: Nuclear Energy and the Fossil Fuels by M. Hubbert King, 1956
http://www.hubbertpeak.com/hubbert/1956/1956.pdf
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Q10-1: "Corn-Based Ethanol: Is This a Solution?" by Gail Tverberg
http://www.theoildrum.com/node/2615

Q10-2: "Lessons from Brazil" by Robert Rapier
http://www.theoildrum.com/story/2006/5/31/175512/149

Q10-3: "The Myths of Biofuels" Interview with David Fridley (45 minutes)
http://globalpublicmedia.com/the_reality_report_the_myths_of_biofuels

Q10-4: Whither Cellulosic Ethanol?
http://www.theoildrum.com/story/2006/8/15/13634/6716

Q10-5: Coal-to-Liquid Boondoggle
http://www.washingtonpost.com/wp-dyn/content/article/2007/06/17/AR200706...

PDF of Chapter 1: What is Peak Oil? (reflects edits)
What Is Peak Oil?

 This work is licensed under a Creative Commons Attribution-Share Alike
3.0 United States License.

The Oil Drum | Peak Oil Booklet  - Introduction and Chapter 1 - What Is Peak Oil?http://www.theoildrum.com/node/2743

Page 8 of 8 Generated on September 1, 2009 at 3:15pm EDT


