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An Open Invitation to
Enterprising Individuals
The 1993 Rolex Awards for Enterprise
If there is a dream, a plan, or a project that has captured your imagination, we invite
you to capture ours-by submitting your application for the 1993 Rolex Awards for Enterprise.
Since their inception in 1976, the Rolex Awards for Enterprise have attracted thousands
of applicants from all around the world.
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originality, but also demonstrate interest, significance, and feasibility.
Previous recipients have won for projects as varied as Rodney Jackson's program for
radio-tracking the endangered Himalayan snow leopard; John Asmus's use oflasers to restore
Qin Dynasty terra-cotta figures; Penny Patterson's study of the language ability of the great
apes; Donald Perry's invention of a device that enables him to work high in the trees to study
tropical rain forests; or Anita Studer's reforestation project in the rural villages of Brazil.

Book To Be Published
When the results are announced in 1993, a hardback book will be published containing details of many of the best entries. The publicity given to projects by previous editions has
often led to the entrants receiving additional support from a wide range of sources.

How To Apply
To obtain an official application form, together with the rules and conditions for entry,
write to: The Secretariat, The Rolex Awards for Enterprise, PO. Box 178, 1211 Geneva 26,
Switzerland. The awards will be presented in Geneva at the end of April, 1993.
Chairman: Mr. Andrej. Heiniger (Switzerland), Chief
Executive Officer and Managing Director of Montres Rolex SA, Geneva. Members: Mr. Charles
F. Brush (United States). Anthropologist. Director of the Explorers Club-Mr. Nils Dahlbeck
(Sweden), Ecologist. Member of Honour of the International Unionfor Conseruation of NatureMr. joiil de Rosnay (France), Scientist. Director of Development and International Relations,
Cite des Sciences et de l'Industrie - Dr. Santiago Dexeus (Spain), Gynecologist.
President of the European Society of Gynaecological Oncology - Sir Edmund Hillary
(New Zealand), Mountaineer. One-time New Zealand High - Commissioner to India,
Nepat, and Bangladesh - Professor Heisuke Hironaka (japan), Mathematician.
Chairman of Board of Directors, japan Association for Mathematical
Sciences- Mr. Brian Redhead (Great Britain), Broadcaster. Presenter
of BBC radio and television programs - Mrs. Ruth Seering (Germany),
Ragnar Thorseth
Author. journalist and photographer-Mr.
(Norway), Seaman President of Ragnar Thorseth AdventuresProfessor Umberto Verone51 (Italy), Surgeon. Director-General
of the Italian National Cancer Institute.
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1964,
N
at the height of the Cold
War, a diverse group of scientists,
journalists, and activists sent a document entitled "The Triple Revolution" to President Johnson. The signatories pointed
to three social and
technological changes then underway
that would fundamentally
alter the
United States and the world community.
The first two changes would be positive. The group predicted that continued
advances
in the sophistication
of
weapons of mass destruction would discredit war as a means of resolving conflict. And the group anticipated a universal demand for human rights then
manifested in the gathering momentum
of the U.S. civil rights movement.
But the third change would have more
ominous effects. The group foresaw the
coming of a "cybernation revolution" in
which sophisticated computers would
deprive growing numbers of people of
their livelihood. As computers eliminated jobs, the group feared the creation
of a "human slag heap of tens of millions
of Americans that do not have the skills
to participate in a computerized society." The signatories urged the president
to appoint a commission to study the
impact of technological change in general, and of computers in particular, on
U.S. society.
A generation
later this document
seems remarkably prescient. But the primary recommendation
of the "Triple
Revolution" signatories has not been
fulfilled: the United States still has no
explicit mechanism for planning the
goals and anticipating the results of technological change. Yet the group's observation that "gaining control of our
future requires the conscious formation
of the society we wish to have" remains
an urgent need.
That goal is now more likely to be fulfilled because of stunning progress on
the group's first two "revolutions." The
end of the Cold War has created an
unprecedented
opportunity
for the
United States to move beyond a rnilitary-

dominated agenda for science and technology. And growing public participation in matters both political and scientific has prompted
more and more
citizens to demand the right to influence
the nation's technological agenda.
But should the public have a broader
role in deciding how U.S. society should
deal with complex issues such as global
warming? In an article in this issue
("Electricity Sources Without Carbon
Dioxide"), David C. White, Clinton J.
Andrews, and Nancy W. Stauffer of the
MIT Energy Lab layout a strategy-a
diverse slate of technological options-

~don)thave
to be an expert to make
sound technological
choices.

-

that humanity could pursue in moving
away from carbon-based fuels. Recent
popular involvement with technologies
from nuclear power to trash incineration
has shown that such options will be
accepted only if they enjoy broad public
support.
Although many technologists
may
dread such involvement, a companion
piece-"You Don't Have to Be a Rocket
Scientist,"
by John Doble and Amy
Richardson of the Public Agenda Foundation-suggests
that the public may be
more savvy than generally believed, and
in fact think very much like scientists, in
making technological choices. As all five
authors make clear, access to good information is the key to responsible public
participation.
In October 1991 another group met
at the Institute for Policy Studies in
Washington to consider mechanisms for
public involvement in a "needs-based"
national science and technology agenda
as envisioned by the Triple Revolution
signatories. The conference addressed
many different problems, but a unifying
theme was that an explicitly public
blueprint for technology would require

designers of products and techniques to
consider potentially adverse effects-as
well as socially desirable goals-from
the start.
Toward this end, Rustum Roy, professor of solid state physics at Penn State,
recommended
rethinking
the U.S.
premise that massive government funding of basic science will automatically
foster technologies
of economic and
social benefit. Why not reverse the priorities and, for example, unleash the talents of technologists-research
at the
national labs included-in a Manhattan
Project to prevent global warming?
Gary Chapman of Computer Professionals for Social Responsibility called
on the United States to pursue a strategy
that uses technology to enhance workers' contributions rather than minimize
them- "systems for experts rather than
expert systems." In that spirit, he proposed a program modeled on the highly
successful agricultural extension service
that would funnel advice and information to citizens and communities trying
to decide on and influence their technological options. John Cavanagh, a fellow
at the Institute for Policy Studies, would
have the
establish minimum environmental and workplace standards-a
community"
bill of rights" -to free
local leaders from having to compete for
companies by compromising the health
of their constituents.
Such initiatives
could serve as models for other countries
and even as criteria for completing trade
agreements.
Government would also have a role to
play in establishing economic incentives
that point industry in enlightened directions, and in making technological literacy an integral part of moves to revitalize public education.
As recipients of public research funds,
technologists have a special responsibility to encourage and contribute to such
innovative thinking. The public needs
"them to join with its representatives to
establish the contours of a national science agenda that incorporates pragmatic
and participatory new ideas.

u.s.

SANDRA HACKMAN
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Letters
ENERGY FROM NUCLEAR ExPLOSIONS
In ''A Practical Route to Fusion Power"
(TR July 1991), Abraham Szoke and
Ralph W. Moir argue that peaceful
nuclear explosions (PNEs) in underground chambers can now provide a
practical source of power. They propose
creating a cavity, lining it with bolted
steel, setting off hydrogen bombs every
20 minutes, transferring the generated
heat, preferably with molten lithium
beryllium fluoride, and then recycling
nuclear materials. Upon first glancing
through the article, I wondered whether
the authors were toying with idle speculation or science fiction.
Consider the effect of heating steel to
high temperatures: well before melting, it
loses its strength and becomes chemically reactive. So much for the viability of
the steelcontainer. And once the container is breached, the surrounding rock
would react to form fluorides, which
would melt or vaporize and likely cause
the underground cavity to collapse.
Then think of the effectof high temperatures on lithium beryllium fluoride: it
would vaporize and be a highly reactive
witches' brew charged with radioactive
materials. Remember,too, that beryllium
is a lethal poison and is dangerous even
to mine and produce. A worse choice of
a compound to accompanya fusionbomb
could hardly be imagined.
The Department of Energy has conducted various underground tests with
"controlled" bums of deeply buried coal
deposits (the Hanna and Hoe Creek experiments in Wyoming), and these have
failed because uncontrolled heating and
fusion of surrounding rock havemade the
system collapse. The idea that underground hydrogen bombs could be more
easily harnessed than a simple chemical
reaction seems highly unreasonable.
ERIC ESSENE
Professor of Geology
University of Michigan

The large underground cavity Szoke and
Moir propose could obviously be
replaced by a molten-salt fission reactor
vessel, and a controlled, continuous fission reaction could be carried out in lieu
8 JANUARY 1992

of the repetitive explosions they call for.
Moreover, fission reactors can be breeders, so resource conservation would not
be an issue. This type of system is far
more of a proven concept than the infernal contraption sketched in the article.
Nevertheless,
widespread
acceptance of the technology has not
been forthcoming.
It's worth noting as well that a cavity
of the type the authors would use eventually becomes a high-level waste
repository-one
that would not be
licensable under current Nuclear
Regulatory Commission specifications.
In fact, if it were licensable, this would
mean that one could just dump spent
fuel from today's commercial reactors
into a conventional or explosively
mined cavity-a concept rejected by
review panels worldwide over the past
three decades.
In brief, I can see no excuse for entertaining serious consideration of PNE
other than to provide a cover for
weapons-lab scientists working on neutron bombs.
MICHAEL J. DRISCOLL
Emeritus Professor
of Nuclear Engineering, MIT

In the early days of nuclear power
research, PNE would have been called
a "two-rock project;' for it merges
nuclear-explosives technology with
molten-salt technology. In the two-rock
concept, if Rock A cannot float and
Rock B cannot float, then tie them
together and somehow they will float.
PNE is an engineering nightmare.
The authors provide typical handwaving arguments to justify their case, confident that few persons are aware of the
historic classified research showing the
serious problems ahead. Not the least
of these is the difficulty of circulating
corrosive molten salts. Also, the
reprocessing of uranium-233 from
molten salts was studied in detail in the
1960s and was shown to be extremely
hazardous.
Moreover, the annual cost that the
authors propose would merely be the tip
of the iceberg. Once the engineering

problems were carefully defined, the
cost would escalate by a factor of ten.
And the time required to prove feasibility would be a superb guarantee of job
security for a very large staff of engineers and scientists.
Finally, even if the PNE project had
engineering merit, it would never succeed for a simple political reason: no
state wants to be the home of a nuclearwaste repository, and no state would
permit construction of a PNE facility
within its borders. Further, the Nuclear
Regulatory Commission would certainly not issue an operating license for such
a facility.
In the mid-1960s, I chaired the Plutonium Research Coordinating Committee, a group tasked to protect classified
research information. We once met at
the Lawrence Livermore National
Laboratory and received a detailed
briefing on thermonuclear weapons development. I found the descriptions of
weapons research frightening. It was exactly like a scene from Dr. Strangeloue.
I had the same feeling while reading
about PNE, for it is a classic example
of the weaponeers' mentality at work.
With luck, the scheme will go no further than the pages of Technology
Review.
WILLIAM L. R. RICE
Fairfax, Va.
The writer was technical assistant to the
director of the US. Fusion Energy Program from 1972 to 1974.
The authors respond:

Contrary to what Prof. Essene suggests,
the hot fireball from a PNE would be
extinguished in a fraction of a second,
during which time the steel would hardly have time to heat up. The chamber
would be kept cool by a thin layer of liquid, just as sweat keeps the body cool
in a sauna, and during the 20-minute
wait until the next explosion, the
molten salt would reach only about
600°C, a temperature at which it is
known to be non-corrosive.
.
Moreover, steel-reinforced underground cavities are now so well made

