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A glimpse of the Atlantic Forest:

© Pods of cacao, the chocolate tree, the forest’s most economically important tree crop

@ The pink-legged graveteiro, first discovered in a cacao grove in 1994

© The golden-headed lion tamarin, an endangered primate

O Griffinia espiritensis, an endangered member of the amaryllis family (Amaryllidaceae)

© Farkia pendula, a tree in the acacia family (Mimosaceae), that grows in both South
and Central America

O Brosmium gaudichaudii, a free in the mulberry family (Moracece)

© Native members of the myrile family (Myrtaceae), which also contains the eucalypts,
Australian trees sometimes planted where native forest has been cut
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Part Two of Two

The Energy We Overlook

With the United States letting 19 of every 20 units of energy it generates go to waste, no
wonder we can’t get carbon emissions under control. If that figure surprises you, read on.
If governments focused their energy R&D on the technologies that show real promise for
the future, rather than on those of the past, they could substitute higher efficiency for

increased energy production—while helping to wean us off fossil fuels altogether.

by Robert U. Ayres
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Prologue: v first artrcle of this two-part sevies, in the September/October 1ssue, exposes the flawed economic
logiic underlying the U.S. administration’s vejection of the Kyoto accord on global warming. The second install-
ment, below, reviews generic technological possibilities for sevious innovation, both in energy supply and in conser-
vatron—and suggests ways in which government can act to accelevate (or to inhibit) changes that will supply
adequate energy while moving toward a complete elimination of carbon dioxide emissions. The article concludes
with o more “visionary” scheme—for engaging not only government, but every person who uses products ov services

resulting w carbon emisscons.

arbon dioxide is not the only greenhouse gas

(GHG). In fact, it accounts for only about half

of the climate warming effect. But as a pract-

cal matter, the clearest path to reducing GHGs
is to cut out carbon dioxide emissions from the burn-
ing of fossil fuels There are three generic means of
doing this: to get serious about conservation; to sub-
stitute other energy sources for fossil fuels; and to
capture and sequester the CO, from fossil-fuel com-
bustion. Let’s take them in order of priority. By “pri-
ority,” I mean the potential of each approach to
produce gains large enough not just to meet Kyoto-
scale goals, but essentially to “zero out” CO, emis-
sions in the coming century.

Conservation. The energy industry routinely
brushes this off as a non-starter, by suggesting that
energy conservation means energy deprivation. This
argument echoes the predictions of nuclear industry

. advocates of a generation ago, who told us that if we
tried to rely on conservation and didn’t embrace
nuclear power, we would find ourselves “freezing in
the dark” (a pro-nuclear bumper sticker from the
' early 1980s). We didn’t, because a critical part of
conservation is efficiency—getting
the same mileage, or lighting, or
heat, with less energy than
before, and in the 1970s we
began learning how to do
that. Now, there are some sim-
ple measures for achieving
greater “end-use” efficiency that
could be introduced
quickly and would
cost very little—
and m some
cases would
N, actually
D pay for
) them-
selves
in a few
months

or years.
There
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are also prospects for making more radical, long-
term, improvements mn energy efficiency, both n its
production and in every stage of its use.

Substitution. The nuclear industry is already lick-
ing its lips about making a comeback in public
esteem. It is advertising heavily that it offers a “clean
air” alternative to coal and oil. But even if the prob-
lems that have caused the current public disenchant-
ment with this industry could be solved overnight,
nuclear power plants take up to ten years to design,
site, and build. Moreover, they are not cheaper than
fossil fuel-fired power plants. And the nuclear indus-
try is relatively mature, so the prospects for sharp cost
reductions are dim at best.

Other non-carbon power sources are morc prom-
ising. They include hydro-electricity (especially from
small “low-head” dams), wind power, solar power,
geothermal power, ocean currents, and solar power
satellites. At present, all except small hydroelectric
facilities would be more costly than big central power
stations, at least 1f the social and environmental costs
of fossil fuel combustion continue to be ignored.
Large-scale deployment of standardized mass-pro-
duced wind or solar powered units that could bring
unit costs down dramatically could take two or three
decades. There is an inevitable lag as market size and
production costs move in synchrony. Geothermal
power and ocean currents are wild cards that could
be helpful in some, but not most, locations. Solar
satellites are, for the moment, a very long shot.

According to conventional wisdom, none of these
options can individually substitute for a large per-
centage of the existing fossil fuel-based energy supply.
Taken together, however, these options can have a
major impact. Moreover, conventional wisdom may
be too myopic. The main reason wind and solar
power are not usually taken seriously as potential sub-
stitutes for coal and oil in satisfying the power needs
of most countries is that they provide only intermit-
tent supply. The wind does not always blow and the
sun does not always shine. But solutions to the prob-
lems of intermittency are feasible, and some are
already under development. )

Sequestration. Not to be confused with the
sequestering of carbon in trees, thus technological
sequestration would ivolve intercepting emissions
before they can dissipate nto the atmosphere, and
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