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Power and the people
A wide-ranging look at the future of the nuclear power industry.

Nuclear Renaissance: Technologies and
Policies for the Future of Nuclear Power
by William Nuttall
Institute of Physics Publishing: 2004. 
334 pp. £45, $65

Michael Golay
Nuclear Renaissance provides a welcome addi-
tion to the literature on nuclear power. It is an
unusual book, covering the history of nuclear
power but also reflecting on recent policy and
technological developments — all presented in
the clear voice of the author, William Nuttall.
The book covers the broad scope of factors
important for the future of nuclear power,
while avoiding the pitfalls of either cheer-
leading or simplistic criticism, both of which
have characterized much of the nuclear-power 
literature during recent decades. 
Nuttall provides an accurate and concise
survey of the important aspects of light- and
heavy-water reactors, gas-cooled reactors 
and liquid metal-cooled reactors. Some of 
the other technologies he describes, such as
actinide transmutation-focused accelerators
and reactors, and the DUPIC concept — using
spent fuel from light-water reactors in heavy-
water reactors — are less likely to play a future
role, but are nonetheless interesting. He cor-
rectly observes that reprocessing plutonium
from spent fuel is unlikely to be economically
justified or technologically important for 
several decades, as are reactor designs that
depend on this practice.
Whereas most discussions of nuclear power
focus on the hardware — as if it were used in a
socioeconomic vacuum — Nuclear Renaissance
covers the full scope of the nuclear-power
scene, from the hardware to national energy
policies, schemes for economic deregulation
and competition from non-nuclear technolo-
gies, and the social factors affecting the accept-
ability and economics of this energy source. 
Chapter 1 alone, which surveys the more
important social and policy factors affecting
nuclear power in the United States and Britain,
is worth the price of the book. It also recog-
nizes that the acceptance of nuclear power has
been affected by non-technological factors,
such as the cold war, and the failures and frus-
trations of the Vietnam war — opposition to
nuclear power was an effective vehicle for
opposition to the establishment that imposed
the war on them. Accidents at nuclear power

plants, which have tended to be viewed differ-
ently in sociopolitical terms over the years, are
another factor. There is also a good discussion
of the trends and causes of changes in UK
nuclear policy.
Crucially, Nuclear Renaissancerecognizes
the importance of the role of public trust in
providing conditions favourable to the success
of nuclear power. Compared with most Euro-
pean states, this factor is in short supply in
Britain and the United States, and this partly
explains why the nuclear power industry is
more successful in France and Finland.
However, despite the book’s many merits, 
I have a few quibbles. The unforgiving nature
of nuclear power when mistakes occur is not
noted in the book, yet this is the primary 
reason that the technology is so difficult to 
use successfully. The socially and financially
punishing nature of such accidents is also rel-
evant here. These factors create high barriers
to the entry of new concepts in nuclear tech-
nology, especially in the absence of abundant
financial resources for coping with mistakes.
Safety regulatory agencies effectively ‘lock in’

the technologies that are already licensed, to
the exclusion of new entrants. This factor is
especially acute in the United States, where
efforts to remedy this effective bias are pro-
ceeding too slowly to allow the adoption of
new technologies.
Nuclear Renaissanceprovides enthusiastic
support for the US Department of Energy’s
Generation IV programme, which aims to fos-
ter technologies for improving the sustainabil-
ity, safety and economic viability of the next
generation of nuclear power plants. However,
Nuttall seems too ready to accept the claims
and hopes of the initiative’s proponents. He is
also too kind to the developers of gas-cooled
reactors in Britain, France, the United States
and Germany, claiming that the failures of
these reactors were due to their being ahead 
of the times, rather than faulty engineering
and management. 
The book’s greatest omission is that it gives
no attention to the goal of ‘user friendliness’ 
in nuclear technology — in other words,
achieving ease of operation, low maintenance
burdens and low corrosion rates. Yet these are

A model technology: in the 1950s, the future of nuclear power looked bright.
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some of the greatest problems of the current
generation of reactors. 
The existence of the Institute of Nuclear
Power Operations (INPO) in the United
States, and the World Association of Nuclear
Operators, which were created following the
Three Mile Island and Chernobyl accidents
respectively, are not acknowledged, much less
discussed. This is despite the consensus that
the INPO has been largely responsible for
improvements in the performance of the
nuclear power industry in the United States
over the past 25 years.
The need for nuclear technologies capable
of mitigating global warming — for example,
with greater power capacity and fuel breeding
— is also not recognized as an essential goal. 
Technological subtleties such as uncertain-
ties over future economic performance, the
trade-offs between passive and active safety
features and the role of human error are at the
heart of debates over the best paths for techno-
logical development, but Nuclear Renaissance
does not examine these issues in any depth. 
It does discuss economic deregulation, but
fails to explore the role of Britain’s more com-

pact transmission and distribution structure
in the greater success of deregulation com-
pared with the United States. Despite this
advantage, nuclear power has been less suc-
cessful in the United Kingdom than other
forms of power generation. BNFL, Britain’s
nationalized nuclear-power company, currently
survives on subsidies from the government.
This example raises the question of whether
nuclear power plants, with their need for cash
even when not operating, are suitable for use
in economically deregulated markets. 
At the same time, Nuclear Renaissanceis far
too kind to the opponents of nuclear power,
claiming that they have supported the interim
storage of nuclear waste at monitored surface
sites where terrestrial disposal — as at Yucca
Mountain in the United States — is unavail-
able. This may be true in Britain, but in the
United States, anti-nuclear pressure groups
have insisted on perfect and immediate solu-
tions to the problem of nuclear-waste disposal.
The US nuclear industry has foolishly
accepted this impossible challenge.
Finally, Nuttall asserts that greater public
knowledge about nuclear power and debate 

of the issues will help to win acceptance, but
I’m not convinced. He does not recognize 
the alternative hypothesis that the public’s
approval of nuclear power may depend more
on the industry being the three Bs — benefi-
cial, boring and banal — than on intellectual
appeals. This hypothesis seems to explain how
the public has come to accept other hazardous
and previously feared technologies, such as
lifts, steam engines and electricity. These
opposing hypotheses for public acceptance are
worth exploring: knowing which is closer to
the truth may be at least as important as devel-
oping better hardware.
The book is essential reading for anyone
who is interested in the relationship between
energy, society and the environment. The
author’s observations are thought-provoking,
and his knowledge of the current energy scene,
particularly in Britain, is deep and subtle. So,
despite the few warts noted here, this book is 
a valuable contribution to the debate about
nuclear power. You should read it. ■

Michael Golay is professor of nuclear engineering
at the Massachusetts Institute of Technology,
Cambridge, Massachusetts 02139-4307, USA.

phere, oceans and continents, as well as its
deep interior. Inextricably linked to all this is
the story of life itself. This is the context in
which we must consider the effects of our
actions on the planet.
The book is well written and Bjornerud has
a rare talent for explaining scientific ideas
clearly with intriguing and helpful analogies,
similes and metaphors. One I rather liked 
was her riposte to Simon Conway Morris’s 
contention that human intelligence is the
inevitable endpoint of evolution. This, says

Bjornerud, is a bit like declaring that the fork is
the ultimate eating utensil without realizing
that half the population of the world find

chopsticks even better. 
Yet despite my enthusiasm for
both Bjornerud’s aims and subject
matter, I was left with a feeling 
that the book had missed a trick —
not because the science was lack-
ing, but because it did not inspire
me as much as I felt it should. 
I wish Bjornerud had arranged
the facts and explanations with
more of a sense of an unfolding
story about the Earth, the science,
and herself and her fellow geolo-
gists. When studying the planet’s
amazing story, the personal quests
for understanding, with all the
adventures and difficulties along
the way, are an overwhelming
experience. And these adventures
and difficulties create a deeper
understanding of the scientific
endeavour itself, with its inherent
uncertainties.
Nonetheless, Bjornerud tells the

fascinating story of how our planet came into
being, with its peculiar restless motion of tec-
tonic plates and the extraordinary role of
water, not only in this, but in maintaining the
delicate environmental balance that allowed
life to evolve over geological time. I only hope
we don’t go and muck it all up in the next blink
of our planet’s long history. The planet will sur-
vive to tell another story, but we might not.■
Simon Lamb is in the Department of Earth
Sciences, University of Oxford, Parks Road,
Oxford OX1 3PR, UK.

A planet tells its story 
Reading the Rocks: The Autobiography of
the Earth
by Marcia Bjornerud
Basic Books: 2005. 256 pp. $26, £15.50

Simon Lamb
On a recent flight back to Britain from the
United States, the person sitting next to me,
after discovering that I was a geologist, asked
me if it was true that predictions about global
warming were just bad science. 
I thought of the scientists around the world
who had devoted their careers to unravelling
the way our planet works and the impact we
humans have had on the environment. Are
they bad scientists? And then, with a growing
feeling of frustration, I realized how effective
the smear campaign against environmental
science has been, raising doubts in the minds
of so many people, lulling them into a false
sense of security just at the time when drastic
and urgent action has to be taken if humanity
is to save itself from the impending disaster. 
We certainly need popular science books
like Reading the Rocksby Marcia Bjornerud to
help science fight back. The book reveals the
extraordinary wealth of knowledge that Earth
scientists now have about the biosphere and
the lithosphere, and the complex interactions
between them, that have made this planet the
only home for us.
Bjornerud deals with the nature of rocks
and the rock record, and what they can tell us
about the origins of the Solar System and the
subsequent evolution of the Earth’s atmos-

Discovering the past: this Richat structure, 50 kilometres

across, provides valuable clues to Earth’s history.
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