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energy 1s unavoidable, but only that which is not
consumed to produce energy is available to sustain
our industrial, transport, residential, commercial,
agricultural, and malitary acovinies. The ratno of
the amount of energy we put into energy produc-
tion and the amount of energy we produce is
called “energy return on invesrment™ (HROI]_ID

This concept differs from “conversion effi-
ciency,” which compares the amount of energy

(such as an electrnic power plant or petroleam
refinery) with the amount remaining after conver-
sion. Physics dictates that this figure is always less
than 1M percent. In contrast, EROI can be very
high (e.g., 100:1, or 100 units of energy produced
tor every 1 unit wsed to produce it—an “energy
source™) or low (0.8:1, or only 0.8 unit of energy
produced for every 1 unit used in production—an
“energy sink™). Society requires energy sources,

provided as a feedstock to a conversion process

sinks,

not  energy and  the

351
a0
25:1 1
£ 5014
E 201
a .
E 15:1
1001
EROI = 5:1, minimum for
industrial society? I
5:1 1
EROI = 1:1
0:1- r : == ' '
oy g L) o Ql 2 =
&“‘Qﬁ Cfﬁ 1"?‘:& "f .@5'@ @55\#0 ,,eﬁ \@Qﬁ eﬁﬁ
<« o &

& & &

FIGURE 3 Estimated ERO| of selected alternatives.
MNote: EROT measurements are not standardized; the shading indicares ranges from variouns smdies. TV =
photovoltaic; CTL = coal-to-liquids, Vestas = Vestas Wind Systems.
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