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ABSTRACT
Starting in 1948 Dr. Hubbert spoke out about oil depletion.
In 1956 he estimated US peak oil production would happen
around 1970 (13), and later he estimated world peak oil
production would happen around 2000 (15). Dr. Farrington
Daniels, who founded ISES, knew Hubbert and accepted
his work. Many ISES members are however still oblivious
to the oil peak and its implications for solar energy.
There is a rich literature on oil and gas depletion, including
websites (20). The world oil Hubbert Peak will probably be
within 2 or 3 years. For solar energy to meet the oil
shortfall would require a sustained annual growth rate of
50% or more for 20 years (51).
There are still misinformation campaigns. The USGS has
made optimistic projections on world oil using flawed
statistics, and the former GRI has used imagined
technological advances to predict an increase instead of a
drop in natural gas production in North America.

1. HISTORICAL INTRODUCTION FOR ISES
The afternoon of September 15, 1948 saw an important
event for the petroleum industry, for the solar energy field,
and for ISES. The American Association for the
Advancement of Science (AAAS) was 100 years old, and
the AAAS Centennial Celebration was in Washington, DC.
Dr. Sinnott, as President of the AAAS, had invited three
prominent speakers for a Symposium on Sources of Energy.
Dr. M. King Hubbert, a well-known geologist working on
petroleum for Shell Oil, was to address oil depletion, before
“The Golden Century of Oil” (1) had even started, and
while the world was still swimming in oil (2). Dr.
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Farrington Daniels, a very prominent physical chemist who
had been in charge of the Chicago branch of the Manhattan
(WW II atom bomb) Project, the so-called “Metallurgical
Laboratory” or “Met Lab,” and who later started ISES, was
to address the future of solar energy, while solar energy was
still a dream (3). The "Met Lab" later became Argonne
National Laboratory (4). Dr. Eugene P. Wigner of
Princeton, who was to get the 1963 Nobel Prize in Physics,
and who had worked on the Manhattan Project for Daniels,
was to address the future of atomic energy, about 8 years
before there were any commercial power reactors (5).
At this AAAS session Hubbert presented his first paper (2)
on the “Hubbert Curve,” the very brief period in human
history in which petroleum is discovered; adopted by
society as its principal energy source; “produced” (i.e.
extracted) in ever greater quantities; burned and used with
no serious concern for the future (6, 7); found to lead to
(temporary?) affluence (8), to wars (8), and to pollution (9);
found to be ever harder to find and “produce;” and finally
found to be starting on an inexorably decreasing slope of
“production” that gives us no other choice but to adopt
sustainable energy sources before the oil is gone. Even in
this first paper (2) Hubbert warned that the post-oil
transition process would be an extremely difficult challenge
for humanity, with great temptations for making wrong
choices (like the US oil war in Iraq). Neither Daniels in
solar energy nor Wigner in atomic energy had much to offer
except hope (3, 5), for the technology in these fields was
still very primitive. Despite the experience that Daniels had
in the Manhattan Project (or perhaps because of it), he
decided to concentrate on solar energy; later started a
society that has now become ISES (with a worldwide
network of National Sections); and started a solar energy
program at the University of Wisconsin at Madison that is
still famous. Daniels was quite productive.

After this Symposium Daniels, Hubbert, and Wigner coauthored a paper (10), which may well have led to the later
Paley Report (11). Getting to know Hubbert made Daniels
aware of the schedule of oil depletion that we could expect,
and of the transition problems and energy needs that solar
energy would have to address. In 1964 he wrote (12) that
US oil “production” would peak in about 5 years, as
Hubbert had predicted accurately in 1956 (13), and that
worldwide oil scarcity could be expected shortly after 2010.
By the 1970s Hubbert expected the world peak to be shortly
before 2000 (14, 15). The “Energy Crisis” of the 1970s
made us more frugal with oil, as shown in Figure 1, and this
delayed the world oil Hubbert Peak, which is now likely to
be within the next 2 or 3 years (16-21). Given the
understanding of Daniels, who started ISES, one would
expect the current ISES members to be fully aware of the
facts of oil depletion. Yet that is not so. Many inside and
outside of ISES seem to think that there is plenty of oil for
decades ahead, despite many references to the contrary (1,
2, 13-38), including even ISES publications (25). Global
warming (40-42) is often taken to be the major threat by
those unaware of oil scarcity (43, 44). The
“misinformation campaign” in oil and gas (see below) has
been quite effective.

conventional oil, and that it does not shift the peak much.
Simmons (18) recently concluded that the oil fields of
Saudi Arabia have been seriously damaged by excessively
rapid production, and that this will reduce future
production, making the decline steeper than that of Figure
1. To avoid deprivation, the gap between energy demand
and production must be met by energy efficiency, other
energy sources including solar, a lower population, and
changes in lifestyle (51). The future will be difficult, but
the outcome will depend on the response of humanity, and
ISES must help to make that a better-informed response.

2. INFORMATION ON OIL AND NATURAL GAS
SUPPLIES

3. THE OIL AND GAS MISINFORMATION
CAMPAIGN

The authors have been following this topic for decades (6,
20, 45). In 1994 they met Campbell and Laherrère , and
arranged to get articles by Campbell into SunWorld (25).
Our hubbertpeak.com website (20) is the first (and still the
primary) website on this topic, and has a large number of
articles and contributions from many of the most widely
respected petroleum geologists in the world. Today many
of the best young minds end up in Silicon Valley, but for
decades before Silicon Valley existed many of the best
young minds ended up in petroleum geology. Geologists
understand when and how and where oil was created and
stored securely (46), they are very skilled at finding oil
fields and at estimating how much oil can be recovered
from a field, and they are the only ones who can be trusted
to determine how much recoverable oil is left, in known
fields as well as in the fields likely to be found in the future.
Economists (and others) disputing the results of the best
petroleum geologists are like small children challenging
Einstein in physics.

For decades oil and gas have been critical commodities in
the world economy. Since the reserves are hidden
underground, it is easy to report false numbers. Reporting
false reserves has been so widespread that studies have
been made about it (50), and a popular saying in Texas is:
“There is no such a thing as an honest oilman.” There are
many reasons for reporting false reserves: one wants to look
poor to the taxman, healthy to the bankers and shareholders,
secretive to the competition, and socially responsible to the
media (35). The SEC forbids US companies to claim more
in reserves than can be produced (i.e. extracted) in a limited
time using existing equipment. Generally companies have
reported no more in reserves than necessary, updating the
numbers on reported reserves regularly. Many think the
revised numbers reflect new discoveries, but that is not
really true (35). Recently Shell Oil was forced to admit that
its reported reserves were wrong, but candor is rare. In the
1980s members of OPEC made huge increases in their
reported reserves, since this led to higher production quotas
(20). A real difficulty is that the terminology on reserves is
not defined precisely: “There seems to be a consensus for
not having any consensus on definitions” (35).

There are now many sources of information on the world
oil and natural gas supplies (1, 2, 13-39, 46-50). Figure 1 is
the most current graph on the expected production of liquid
petroleum products of Campbell (17). It shows that the
peak production is in 2006 or 2007, that non-conventional
oil cannot fully compensate for the depletion of

For decades natural gas was only a worthless byproduct of
oil production, “flared” (i.e. burned) at the site. Selling
natural gas cheaply finally gave it a large market. Natural
gas can be transported by pipelines on land, but it must be
carried overseas, at great cost and at a risk of great danger,
as a very cold liquid in “LNG” tankers (52). The North
American continent is already beyond its natural gas
production peak (23), and will never see cheap natural gas
again. At present, night photos (53) still show large-scale
gas flaring in Brazil, Venezuela, West and North Africa, the
Middle East, Indonesia, Siberia, the North Atlantic, and
elsewhere.

Some have tried to discredit Hubbert ever since his first
paper came out (29). The (now dissolved) Gas Research
Institute (GRI) published a report (47) in the year 2000

predicting that based on pre-1998 technology the natural
gas supply of the USA would be reduced by 30% by the
year 2015, but based on post-1998 technology the supply
would be increased by 50%. An analogy in personal
finance is a person who expects to be a billionaire by March
based on ideas just being discovered. The USGS recently
published the end results of a major “study” (48) in which it
claimed that the amount of ultimately recoverable world oil
is 50% more than any reputable geologist has accepted thus
far, and that world oil problems are still decades away.
Some believe this (39, 44), but Leslie B. Magoon disagrees
completely with the recent USGS numbers. He has been
one of the most respected petroleum geologists on the staff
of the USGS (46), and he is an expert on the petroleum
reserves on the north slope of Alaska, with many references
to his petroleum exploration in Alaska (especially of
ANWR) made in the articles of the book he edited (46). He
has made lecture tours, even in Australia, to tell the world
to trust the numbers of Campbell (17), and not those of the
USGS (48); and his views of the oil future are posted on our
website and on the USGS website (36). Campbell made
critical comments on the USGS projections (31), Laherrère
has a detailed refutation (37), and Deffeyes considers the
recent USGS ANWR projections to be laughable (19).
There have been earlier misinformation campaigns on
petroleum reserves by the USGS (29). One of the Directors
of the USGS, Vincent McKelvey, was fired during the
Carter Administration precisely because he was fabricating
and issuing numbers on petroleum reserves that were totally
out of line with reality (50). McKelvey also provided
support for the excessive estimates made at the USGS by
Zapp (54), which Zapp had made by assuming that the
number of barrels of oil found per foot of exploratory
drilling would always be the same. Hubbert pointed out
that the Zapp numbers were far too high, since the number
of barrels of oil found per foot of exploratory drilling had
been going down for decades, and would continue going
down forever. That is because petroleum geologists drill
only in the best locations, and the locations that are still
unexplored become ever worse, as all the biggest and best
options are explored. This consideration reduced the
numbers of Zapp by a factor of 3, and made them
reasonable (50).
Hubbert used to say that some economists are able to find
twice as much oil on paper as a geologist can find in the
ground. Some economists claim that higher oil prices will
produce much more oil. This requires the elasticity of the
oil supply to be high, but the record (e.g. of the USA in the
1970s) shows the elasticity to be very low. Reynolds found
that since the Hubbert Peak in the USA the elasticity in oil
supply has been less than 5% or even less than 2.5% (32).
Double the price, and the supply increases by less than 5%
or even less than 2.5%, dashing the hopes of Adelman,

Lynch, Yergin (8, 55-58), and of many other oil supply
optimists. A recent article (embellished with full page
advertisements of Exxon Mobil; Conoco Phillips;
Halliburton; Emerson, a partner of Shell; and several other
companies tied to the oil industry) disagreed with Hubbert,
Campbell, Laherrere, and Simmons; agreed with all the oil
supply optimists; and claimed that oil will be plentiful for
long (58). Last year Exxon Mobil had over US$25 billion
in profits (58), and spent over US$8 million on “science”
and publicity casting doubts on the reality of global
warming (42, 59). If global warming optimists have that
much in financial support, there surely are rewards for
being a highly outspoken oil supply optimist (60).
There have been earlier and equally determined
misinformation campaigns, on asbestos, on "black-lung"
disease in the mining industry, on tobacco and nicotine, on
DDT, on Dioxin, on the US wars in Vietnam and in Iraq, on
car seatbelts, on catalytic converters for automobiles, on
leaded gasoline, on global warming, and on many other
topics (60). On virtually all of these (including oil supplies)
the tactics of the misinformation sources have been the
same: cast doubts on the predictions and on the seriousness
of the opposition without any evidence to back up those
doubts or those charges, and make alarming predictions on
the economic (or political, or whatever) disasters that will
occur if the opposition is allowed to prevail. US
government agencies have often been active sources of the
misinformation, in a flagrant dereliction of duty (63). The
public has often been kept in the dark.
Public awareness of energy scarcity can be very useful, but
currently the world is almost oblivious to the impending
problems. Figure 1 shows what people did when they felt a
reduced oil demand was essential, after the “Energy Crisis”
of the 1970s. WW II also saw this type of enthusiasm (62).
When the World Oil Hubbert Peak is widely recognized, it
is to be hoped that the whole world will accept the
challenge, and that a large part of humanity will become
involved in the transition effort.

4. AWARENESS AND IMPLICATIONS
In 1949 Daniels et al examined the energy future (10). In
1952 a Commission headed by William Paley presented a
report (11) to President Truman, advising him that the
transition to sustainable energy should be started. In 1981
SERI, under Denis Hayes, prepared a report with similar
advice (64). Last year Denis Hayes handed out a sheet (65)
to go with his talk to the ASES conference, in which he
concluded that this transition can no longer be painless.
ISES and other groups have published reports (43, 44, 66)
on this transition. We have a website in which this
transition effort is called the “Apollo 2 Program” (51), and

a US union group has now adopted this name (67). In 1972
the Club of Rome published a book on the effects of limited
resources on growth (68), and recent publications (69, 70)
seem to confirm its findings. Books have been written
about the advantages of sustainable economies (71-73).
Until now all of this has not had much impact, because
there has not yet been a clear crisis for the political system
to address. When people see the oil era is beginning to end,
that may change (74), and big changes may happen rapidly
(75). We will need to avoid the chaos that Hubbert (2) and
Duncan (76) have warned about, and that will require
learning from history (62, 63, 77-79).

an R&D forum, and ISES will have to be responsive to
these new members. If ISES is to survive and prosper, it
can no longer have any Members on its Board of Directors
who only use ISES as a travel agency to see the world.
ISES must be turned into the principal NGO to guide
humanity into the future, and only highly devoted, active,
and competent Board Members can do that. That must be
what Farrington Daniels intended, but if ISES does not
meet the challenges it faces, it will be left behind.

The current fossil fuel economy has been established and
maintained by an intricate web of taxes, subsidies, and
defense policies built by political pressures; and the whole
structure of society has been custom-built around this fossil
fuel economy (6). To call the current world a “free-market
economy” in which new energy technologies must be able
to survive on their own is quite comical (6). The economy
must be pushed in the right direction by the “political
leadership,” but this “political leadership” will do nothing
until the public will becomes stronger than the entrenched
energy establishment. This will only happen when the
public becomes aware, and ISES and its National Sections
must become reliable sources of information to make the
public aware.

We have included only one figure and a few numbers in
this paper, but there is a wealth of information at the
websites and references we cited. By following Dr.
Farrington Daniels’ example of 56 years ago, ISES
members can get a good understanding of the depletion of
oil and natural gas, both locally and worldwide. There are
few matters in solar energy that are more important than an
awareness of the real and urgent need for it.

The slowly decreasing oil and gas supplies in the next few
decades will impose the same energy transition needs on all
of humanity. The world is still in a state of denial, and no
serious transition program has started anywhere. In Japan,
India, and Europe there are serious efforts in support of
renewable energy. In the USA very little is going on,
except at the state level. President Bush is a member of the
fourth generation of a family devoted to fossil fuels (80).
The USA is now causing major environmental damage in
Wyoming to produce coal bed methane (81, 82); in the hills
of Appalachia to produce coal (83); and in the Alaska
National Wildlife Refuge (ANWR) to produce an amount
of oil that would not be of significance even if the USGS
estimates on ANWR reserves (48) were not considered to
be laughable (19). Brute force efforts like the US oil war in
Iraq can only be counter-productive, especially when they
are started for reasons known to be false, cloaked in
hypocrisy and chauvinism, and carried out without any
understanding and in total defiance of international law.
Solar energy can increase energy independence, reduce the
need for war, and provide many jobs (67). ISES must be
central in the energy transition program, which is likely to
involve huge numbers of people (62, 67). Until now ISES
and its Sections have only had a few thousand members,
but the memberships could become enormous. Many will
seek personal understanding and involvement, rather than
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