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This plot shows that although nuclear energy in the UK had a very
fast start in 1964, later it slowed down considerably. Today there are
24 GW(th) of installed nuclear capacity, which at the current utilization
rate is about 4 percent of primary energy consumption. Additional plants
with a combined capacity of 9 GW(th)are under construction and expected
to be in commercial operation by 1979. Another 3.23 GW(th) from nuclear
plants are planned by 1986. This makes a total of 36.3 GW(th) installed
capacity to be available by 1986. With a utilization factor of 75 percent
and the current growth rate in energy consumption of 3 percent per year,
this would give a 7-percent market share by 1986; we assumed 6 percent.
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The historical data on primary energy consumption in the United
States since 1860 were taken from Schilling and Hildebrandt (1977) for
coal, oil, natural gas, and nuclear energy. All data were reported in millions
of tons of coal equivalent except nuclear energy. Nuclear consumption
rates were reported in millions of kilowatt hours, and we converted them
to million tce.

The fuel wood time series come from the U.S. Bureau of the Census
(1975a) for the period from 1860 to 1970. The wood consumption after
1970 was neglibible; thus, it was not necessary to add the last few years.
The source we used for the data on wood from 1860 to 1945 was Schurr
et al. (1960), who in turn used two different sources: from 1850 to 1930,
Reynolds and Pierson {1942), and from 1935 to 1955, the U.S. Department
of Agriculture (1958). Thus, the discontinuity in the penetration rate of

fuel wood in the 1930s could be attributed to discrepancies between the
two sources.
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The logistic analysis again makes order out of the mess of statistical
data. Substifution appears to move extremely smoothly until 1920 (facing
page, top), in agreement with other economic indicators. Coal peaks around
that date and oil at the beginning of the 1960s, 40 years later. As early as
1900, both peaks could have been predicted with good precision; conse-
quently, they are not linked to forthcoming events like wars or embargos.
Here, as in all the other cases examined, embargos and large price increases
actually produced disproportionately small dents in the curves. The devia-
tion in the lowest part of the wood curve is connected to a change in the
statistical source, and most probably due to a change in the accounting
and estimating method.

At the bottom of the facing page is a log—logistic plot of primary
energy substitution in the United States. One thing left to be explained is
the sudden rise in oil production, much above the trend line, essentially
during the depression years. This rise induced a corresponding low share
of coal, but it did not affect gas. The analysis should perhaps look deeper
into the possibility that rapid introduction of automobiles may have caused
the perturbation. The striking fact in the process, however, is that after a
while, the perturbation was reabsorbed and the secular trend resumed in
1940, 20 years later! This again points to a system memory and clocks!

Contrary to all other predictions, natural gas appears to be the domi-
nating energy source for the next 50 years, which leads to the question
whether the United States will import more natural gas in the form of
LNG, increase imports from Canada and Mexico, or whether the numerous
less accessible sources, like geopressurized zones, will be exploited.

The nuclear market share in the United States was about 3 percent of
the primary energy in 1974 and about 5 percent in 1977. This, however,
may still not be enough to determine the long-term trend of nuclear pene-
tration rates. By 1990, there should be about 610 GW(th) installed capacity.
This estimate is based on the power plants currently under construction
and those planned to be in service by 1990 (IAEA 1977). With the long-
term energy consumption growth of 3 percent per year, this would imply
a 15-percent share in 1990, assuming an overall utilization factor of 75
percent. To account for all possible delays, we assumed a 10-percent share
by the year 2000 in our nuclear scenario.

We have also included an alternative future energy source (SOLar-
FUSion) that enters the market in 1990 with the same penetration rate as
nuclear. There is no basis whatsoever for this assumption, except that a
new source could not reach a 1-percent market share before then. As in
the world case, a change in the rate of penetration of nuclear will not
change the situation of oil, and only after the year 2000 will it change
that of natural gas.
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SURFACE — from surface mines
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The evolution of mining techniques in the United States is examined
here. It is a very appropriate field for logistic substitution analysis. In these
two figures, the amount of coal extracted according to the various tech-

niques is reported on linear and semilog coordinates. As usual, no simple
patterns appear.
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