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Figure 4.2: Dots: US conventional oil production and cumulative production.
Plain lines: Hubbert model P (t) and Q(t) defined by Eqs. (4.2) & (4.1) with
a = 17, Pm = 13.5 and centered around the year 1976. Source: Energy
Information Administration.

4.2 The Hubbert curve

Marion King Hubbert became famous for predicting in 1956 the 1975 peak of
US oil production displayed on figure 4.2-right. His mathematical model is
not unrelated to population growth theories. Like oil or internet connections,
rabbits reproduce all the more that they are numerous until they reach some
external limit like predators or finite food supply. Hubbert’s original work
[77] is extremely mathematical, and Kenneth Deffeyes, a former geologist who
worked with Hubbert and now Professor at Princeton University, summarizes
it nicely in his book Beyond Oil: The View from Hubbert’s Peak [46]. We
shall start with a little math before we switch to the real numbers. To start
with, geologists have found the following formula well adapted to describe
the total quantity produced up to a given time t,

Q(t) =
aPm

1 + e−t/a
, (4.1)

where Pm is four times the maximum production, t the time and a the time
scale of the production. This function is called the “logistic function” and
is known is many fields of knowledge ranging from demography to political
science. The production at time t is simply the time derivative of Q(t) and
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