are directed to the question of plutoni-
um exposure. The reader may be
shocked at the conclusion that 950 000
persons worldwide have been commit-
ted to a death from lung cancer from
plutonium particulates. This is one of
the many challenges Gofman presents
to the claims of leaders in the nuclear
industry, who will have to come up
with some specific data if they are to
meet these challenges—general criti-
cisms will not suffice.

While many scientists will disagree
with Gofman’s very large risk esti-
mates from low-level exposure to ioniz-
ing radiation, in most cases they will
have difficulty in finding serious flaws
in his arguments. The scientific com-
munity is sharply divided on this issue.
The polarization was emphasized in the
BEIR-III (1980) report of the National
Research Council: Four committee
members expressed dissenting opinions
about the cancer coeflicients given in
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the report. This book, however, should
be read by proponents of all sides of this
issue because it will bring into clearer
perspective many concepts and contro-
versies and is certain to help objective
scientists understand better the rea-
sons for agreement or disagreement on
how the data should be interpreted.
KarL Z. MorcaN
Appalachian State University
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Plenum, New York, 1981. $17.50
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Energy conservation, once derided as a
one-shot spitball against the Goliath of
dwindling resources, is now seen to be
cost-effective, environmentally benign,
and good for the country’'s balance of
trade. It is, unfortunately, still boring.
This is not the fault of John Gibbons
and William Chandler, authors of Ener-
gv—The Conservation Resolution, nor
of Marc Ross and Robert Williams, who
wrote Our Energy: Regaining Control,
nor even of the multitudinous produc-
ers (including Williams and Ross) of A
New Prosperity, who, coordinated by
Henry Kelly and Karl Gawell, turned
out this massive SERI Solar Conserva-
tion study that met official rejection by
the Reagan administration. All of
these authors have labored diligently
to produce books that will not only
convey the good news but will also
educate the reader in the art of doing
energy analysis. To a large extent they
have succeeded. The problem lies in
the nature of the subject and in the
predeliction of physicists.

Let's face it: People become physi-
cists because they like big ideas, ex-
pressed concisely. General relativity,
Maxwell's equations—these are the
kinds of things that draw us to physics
even if we end up doing experimental
work in amorphous semiconductors or,
heaven forfend, energy analysis. Take
nuclear power. There was a big idea—
strong forces revealed on a macroscopic
level providing limitless energy—and a
simple idea, too, as all really big ideas
are. Take, even, solar energy: the
biosphere as an energy-transfer sys-
tem. Meet human needs through mi-
nor redirection of what is already
happening, and be assured that our
impact on the Earth will be small and



benign. These big ideas gained popu-
larity, in part, by virtue of the attrac-
tion exerted by their simplicity and
magnitude. Energy conservation, on
the other hand, is as particular and
tedious as a triply paned window or a
new heat-exchanger alloy.

Given the material at hand, the
authors of these volumes have done
remarkably well. I will consider their
treatment of energy analysis, energy-
demand projections, conventional fuels
and conservation in buildings; [ will
then discuss the potential of these
books for use in energy courses.

Energy analysis. Methodological con-
siderations have given rise to what
come closest to “big ideas” for conserva-
tion: second-law efficiency and net
energy. Second-law efficiency is a mea-
sure of how a given use of energy
compares with the ideal minimum
energy capable of carrying out the task
at hand. Ross and Williams use it to
build the argument that the savings
available through conservation are po-
tentially enormous but point out one
weak spot in the second-law approach:
Some of our greatest gains come by
redefining the task rather than by fine-
tuning the current approach (imple-
mentation of recycling, for example).
Gibbons and Chandler point out the
value of second-law analysis as a tool
for first-cut estimates and identify a
second weak spot: It- makes no
allowance for economics. In both books
the treatment seems cursory and will
be hard to follow without prior know-
ledge of thermodynamics, but this is
still better than the SERI report, which
failed to treat the topic at all.

Net-energy analysis is ignored in all
three books. It is a method that ac-
counts for all the energy embedded in
materials, machinery and other inputs
to a process. For example, the thermo-
dynamic limit on the energy needed to
heat a building includes the energy
needed to produce and install any
insulation used. The principle is often
a useful check on economics. Especial-
ly for use in teaching, more complete
treatments of both second-law effi-
ciency and net-energy analyses would
have been welcome.

Energy-demand projections. Despite
the demonstrated folly of predicting
anything quantitative about the future
of systems more complex than, say,
small molecules, people persist in doing
0. Gibbons and Chandler, presenting
an informative dissection of seven in-
fluential studies of energy futures,
point up two of the most common
failings in this arena: a marked ten-
dency towards incomplete or absent
documentation and a disturbing sensi-
tivity of projections of energy demand
to such highly uncertain matters as the
rate of growth of the gross national
product or future energy prices. They

then commit what might be considered
the inverse sin by listing their assump-
tions and methods in detail but not
deriving any projections of future final
demand from these. Ross and Williams
present a comparable exposure of the
demographic, economic and physical
errors of some of the silliest projections
and construct a “business as usual”
projection in a well-structured and
detailed presentation. The SERI auth-
ors compared their own goals for con-

servation or solar-induced energy sav-
ings to baseline projections “using
techniques used by the Energy Infor-
mation Administration,” but their de-
scriptions of—or even references to—
these techniques are skimpy, confusing
or nonexistent.

Conventional fuels. All three books
have a common thrust: Using the
business-as-usual projections as a start-
ing point, we can conserve large quanti-
ties of energy at costs substantially
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below current marginal or actual ener-
gy prices and alleviate an insidious
decline in the supplies on which we now
rely. (A “marginal energy price” incor-
porates the cost of a new supply, such
as North Sea oil, rather than a cost
averaged over existing supplies.) Such
a claim demands that we pay careful
attention not only to the costs of
conservation, but also to conventional
and unconventional resource bases.
The SERI report omits conventional
sources of energy but covers solar
sources in detail. In very similar treat-
ments Ross and Williams and Gibbons
and Chandler devote chapters to re-
serves, costs, environmental impacts
and other aspects of coal, gas and oil.
They conclude that our current high
levels of demand for precious fuels can
only continue for another few decades
and that impending depletion of con-
ventional supplies will increase extrac-
tion costs. Both note the possibility
that conventional gas may prove to be a
vast and important resource.

Conservation. Energy conservation,
the core of these books, has the poten-
tial to save a large share of our energy
expenditures at costs below current
fuel prices. All three books discuss how
conservation potentials can be estimat-
ed, but the differences in emphasis are
critical. Consider conservation in cli-
mate control. Gibbons and Chandler
skip the heat-transfer aspects of energy
conservation in buildings altogether
and plunge directly into the matching
of diminishing economic returns on
investments in thermal integrity to the
marginal cost of fuel supplies. Ross
and Williams start from a slightly
stronger technical base by discussing
the well-known studies carried out at
Twin Rivers by a Princeton group.
They follow a microeconomic discus-
sion similar to one of Gibbons and
Chandler with a more detailed discus-
sion of such policy matters as the
desirability of creating a corps of
“house doctors,” dealing with the bar-
rier of high initial costs, the poor
targeting characteristics of specific (of-
ten tax) incentives and the virtues of an
energy tax.

The SERI staff used the substantially
greater space available to them to cover
technical issues, economics and the
likely impacts of incentives and other
policies in far greater detail than could
the other authors. Of special interest
in the SERI presentation are “'supply
curves for conserved energy,” which
display relationships between national
energy savings in a sector due to
various technical measures and the
marginal costs of saving fuel by the
implementation of each measure.
These curves offer a convenient way of
comparing the relatively well-known
costs of saving energy with the un-
re costs of fuel.

The report also covers transportation
and industrial energy consumption in
much more detail then the other two
books.

Policy recommendations. All three
books indicate their awareness of the
political nature of energy problems by
including substantial sections of policy
recommendations, Some common
threads are readily discerned: Inflexi-
ble, tightly targeted tax credits have
been more trouble than they were
worth; energy prices have not reflected
the real marginal costs of energy:
energy prices do not reflect externali-
ties such as the damage attributable to
a poor balance of payments or vulnera-
bility to an embargo; in short, all the
authors exhibit faith in the ability of
markets to set things right if a few
imperfections are corrected. There are
two problems with this view. One is
that nonmarket forces sometimes work
more efficiently than free markets.
The authors overlook nonmarket acti-
vities that could satisfy their inclina-
tions: None of the current books sug-
gests that the price of oil, clearly at
nonmarket levels, should be lowered,
even though that would both provide
more accurate information and make
peoples’ lives easier. Pure market
forces had little to do with the monopo-
ly-controlled oil price rise and conse-
quent interest in conservation. Rather,
these were brought about by institu-
tional and political forces.

The second problem with markets is
that conservation involves the aggrega-
tion of many minute and detailed
remedies. In most institutions, the
amounts of money to be saved through
conservation, even with six-month pay-
back periods, are usually not large. An
uncertainty principle operates in eco-
nomics: Even in the presence of “per-
fect” market conditions, a rational
decision will not be made if the money
involved is too small to be worth the
time required for management to think
about it. It is doubtful that the freeing
of enchained market forces will in itself
be sufficient to ensure individual be-
havior that will ensure society’s good.

Classroom use. Despite my carping,
these are three very valuable books.
Serious students of energy matters
should consult the SERI study, al-
though “reading” it would be akin to
scrubbing floors with a toothbrush.
Interested amateurs will read either
Gibbons and Chandler or Ross and
Williams with interest and probably
not be seriously bothered by the omis-
sions noted above. But how will these
books serve in energy courses? Al-
though none of them was written to be
used as a text, the absence of other
suitable material requires an evalua-
tion. The best bets here are probably
Ross and Williams and SERI (com-
bined) for courses involving students

with the technical fortitude to face up
to SERI's tables and Ross and Wil-
liams’s appendices. Additional materi-
al on heat transfer, thermodynamics
and the rudiments of engineering eco-
nomics would also be required. Gib-
bons and Chandler’s cleaner writing
style, lower density and sporadic liter-
ary allusions will make their book a
better choice for less technically orient-
ed courses, but outside reading would
be a necessary supplement even here.
Although the all-around text may not
have been written yet, either of these
books could well serve as the focal point
of an energy course.
RicHARD LEicH
Brookhaven National Laboratory
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