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FOREWARD

When the dividing line between government policies and those who
support them becomes blurred the accountability of both commands our
attention. One area in particular where this symbiosis is habitual is where
governments choose and justify policies of technological change by reference
to expert technical opinion expressed by the government’s scientific
advisors and supporters.

Governments and scientists have benefited alike from this process.
The resort to science in political decision-making provides governments with
a conclusive answer, namely that experts have insisted that a technological
initiative is necessary, economically sound, and safe. The answer fits well
on the other hand with the self-esteem of scientists — that experts can be
trusted, since theirs is a precise and self-contained discipline. Both groups
share the supplementary advantage that direct consideration of moral or
social assessments is evaded — a process that could be amam,mm:u to one and
threatening to the other.

Such a process, which pits science against democracy, has prevailed in
the development of nuclear policies. Reasoning from the assumption of a
world energy crisis, the Australian Government has been quick to conclude
that experts alone can solve the problem. Yet, as a vocal army of critics —
scientists and laypeople — now claim, energy and nuclear energy are much
else besides technical issues. More fundamentally, they raise questions of
radioactive pollution, escalation of an arms race, restrictions on civil
liberties, and possibly the survival of life itself.

Brian Martin’s book is about this dilemma as it is evidenced in
Australia. Therefore the study rightly focusses on two men: distinguished
scientists, public figures, nuclear protagonists, government advisors — two
knights honoured for their service to Australia.

Yet Dr Martin’s book does more than examine the case presented by
Australia’s two leading proponents of nuclear technology. It questions in
addition the widespread acceptance of the neutrality of science and techno-
logy, the interaction between governments and scientific elites, the compat-
ibility of the roles of scientist and public advocate, and the degree to which
scientists’ public stances serve to enhance their own professional status.

Rupert Public Interest Movement, itself committed to ensuring that
views touching upon issues of public interest do not go unheard, believes
this objective is excellently served by Brian Martin’s book.

— John McMillan, Secretary, Rupert Public Interest Movement



Sir Ernest Titterton

Sir Philip Baxter

INTRODUCTION

Sir Ernest Titterton and Sir Philip Baxter have been by far the most
prolific public advocates of nuclear power in Australia. The following analysis
of their views has several aims:

— to uncover the assumptions and associated values on which their cases
are built;

~ to investigate links between their views and their professional and
social positions;

— to spell out ways in which the choice and structure of their arguments
serve to mould their internally self-consistent viewpoints.

It is well known that the views of most people — such as farmers,
executives, doctors, builders, labourers and politicians — are influenced by
their social and occupational positions. It is expected that, for example,
automobile manufacturers will support road-building programmes. But it is
sometimes believed or claimed that scientists are different, and that they
adopt neutral, objective responses to issues.

It may be asked, then, are the views of Sir Ernest and of Sir Philip
neutral, objective responses to the issues of nuclear power? Or can their views
be predicted from basic themes or goals which are closely linked with their
professional positions as nuclear scientists? I is such questions that are
addressed in this analysis.

The main purpose here is not to reply directly to the arguments and
claims of Sir Ernest and of Sir Philip. In any case, arguably, their cases have
already been refuted on a number of occasions’!. Rather, the primary aim of
the analysis here is to serve as a guide for making sense of the public views of
Sir Ernest and of Sir Philip.

Also, this is a study of published, written views and not of um<n:o_0m<w
Nothing here should be taken to imply conclusions about the motivations or
thought processes of Sir Ernest or of Sir Philip. Almost all people have the
best of _:ﬁmsaozmw‘ and there is no reason to think Sir Ernest or Sir Philip
differ from the norm in this regard.




1t should be noted that the author has been a public opponent of nuclear
power. Although every effort has been made to avoid being unfair, the
author’s position of opposition to nuclear power should be kept in mind in
assessing this analysis.

Before turning to the detailed analysis of the arguments and claims of
Sir Ernest and of Sir Philip, some general introductory material will be pre-
sented: a brief account of the context of the nuclear debate in Australia, to
provide perspective; a brief summary of the case against nuclear power as
presented by opponents of nuclear power in Australia, to provide a gauge for
judging the emphases placed by Sir Ernest and by Sir Philip; and a brief survey
of the public proponents of nuclear power in Australia.
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1. CONTEXT OF THE AUSTRALIAN NUCLEAR DEBATE

1.1 Historical a_o<m_ov=_o=~A

Serious exploration for uranium in Australia began in response to the
development of nuclear weapons during and after World War 1. A number
of mines were operated in the 1950s and _omor notably at Rum Jungle in
the Northern Territory, under the control of the Australian Atomic Energy
Commission (AAEC) which was established in 1953. Also aiding the British
nuclear weapons programme were twelve nuclear weapons tests in Australia
in the 1950s, at Monte Bello islands off the northwest coast, and at Emu
Field and Maralinga in South Austratia. The AAEC constructed two
research reactors at Lucas Heights near Sydney, and built up a large
technical and research staff.

In October 1969 the then Prime Minister John Gorton announced
plans for a 500MW nuclear power reactor at Jervis Bay. However, as a
result of various developments and pressures, especially economic cost, the
proposal was dropped within a few <mm_.mm. The years 1972 and 1973 saw
the first significant public debate over a nuclear-related issue, namely French
nuclear tests in the Pacific.

Because of its abundant supplies of low cost coal, nuclear power has
never been a serious economic option in Australia. The major debate arising
out of nuclear power has focussed on the mining of uranium, sizeable
reserves of which were found in the Northern Territory in the early 1970s.
Until 1975 the advisability of uranium mining was virtually unquestioned by
industry, government bureaucracies, political parties, unions and the general
public. However, the Labor government in July 1975 set up a wide-ranging
inquiry into uranium mining at the Ranger deposit in the Northern
Territory. It was influenced to do this by concern over Aboriginal land
rights, by the existence of recently passed environmental protection laws,
by willingness to wait for higher uranium prices, and by growing pressure
from some sections of the public and of the Australian Labor Party itself.
The Liberal-Country Party government which suddenly took power in
November 1975 was fully committed to uranium mining, but waited before
announcing its decision for the reports of the Commission conducting the
inquiry, which were made in October 1976 and May dmuum.



During this period there was a great increase in the public debate over
uranium mining and nuclear power, notably in the scale of news coverage,
distribution of information, speeches and films sponsored by advocates on
either side. Besides the information campaign, the opponents’ efforts
included a national signature drive, demonstrations and marches, an annual
bicycle 'Ride Against Uranium’ and various lobbying efforts. Most of this
was accomplished through a great many local citizen action groups. As a
result of grass-roots concern and initiative at the local party branch level and
in individua! unions, in mid 1977 both the Australian Labor Party and the
Australian Council of Trade Unions adopted stances expressing opposition
to uranium mining. These policies were reaffirmed in 1979. The efforts of
proponents of uranium mining were marked by an expensive press and
television advertising campaign under the auspices of the Uranium Producers’
Forum, a body formed by leading companies with stakes in uranium mining.

In August 1977 the Liberal-National Country Party government
announced the go-ahead for uranium Bmzm:mq. with the condition that strict
export policies be adopted to prevent proliferation of nuclear weapons
capabilities, and with the requirement that traditional Aboriginal landowners
be consulted before mining commenced. This latter process was long and
difficult and involved a great deal of oo:nqo<m_‘m<m. Work at the uranium
deposits at Nabarlek, Ranger and Yeelirrie began in 1979, with actual export
from these mines being unlikely before 1981. Public debate on nuclear
issues has continued, with a gradual widening to encompass energy issues
in general.

1.2 The case against nuclear power and uranium mining

It is useful to summarise briefly the main arguments used in Australia
against uranium mining and nuclear power, both to put the Australian
nuclear debate in perspective and to highlight the case with which the
Australian nuclear advocates have been confronted in public. The case
against nuclear power and uranium mining in Australia has been concerned,
mainly with environmental, political, economic, social and cultural impacts
of nuclear power, with shortcomings of nuclear power as an energy source
and with presenting an alternative energy mﬂ_‘mﬂmo,\m. The order in which
these themes are listed here is not necessarily an indication of relative
importance.

The environmental hazards of greatest concern are reactor accidents,
releases of radioactivity in various stages of the nuclear fuel cycle and
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radioactive waste. Reactor accidents have not received nearly as much
attention in Australia as elsewhere, no doubt because Australia has had no
realised plans for nuclear power reactors. Significant attention has been
focussed on releases of radioactivity in the fuel cycle, particularly during
uranium mining, on the hazard of plutonium and on the possibility that
low-level ionising radiation is more harmful than officially recognised. Also
of great concern has been the problem of long-lived radioactive waste. The
Ranger Inquiry’s statement that “"There is at present no generally accepted
means by which high level waste can be permanently isolated from the
environment and remain safe for very long periods”'? has epitomised the
basis for concern on the waste issue.

The foremost political impact of nuclear power is its potential
contribution towards proliferation of nuclear weapons. The Ranger Inquiry
stated unequivocally ""The nuclear power industry is unintentionally
contributing to an increased risk of nuclear war. This is the most serious
hazard associated with the 5ac3<.::. Because of Australia’s role as a
potential uranium exporter and not a user of nuclear power, the proliferation
issue has received great attention, comparatively much more than in most
other countries. Another political impact often raised is the possibility of
terrorist or criminal use of nuclear materials.

Due to the potential environmental hazards, proliferation potential and
possibilities for terrorist and criminal use, the threat to civil liberties posed
by nuclear power has been of concern'2.  This has been especially
significant in Australia since the government gave the go-ahead for uranium
mining under a body of highly restrictive legislation, notably the Atomic
Energy Act which was originally used for acquisition of uranium for the
British nuclear weapons programme. These laws for example include the
possibility of stiff fines and gaol sentences for even speaking out against
uranium 3:..:68. These powers have not been used but are considered
ominous.

Concerning economics, an issue has been made of the large and rising
economic costs of nuclear uoim_,i and of various subsidies which have been
made to it such as exemption from full insurance for nuclear accidents.
Opponents have argued that the expected returns and export income from
uranium mining, while large from the viewpoint of the mining companies,
are small on a national scale'®, Opponents have also argued that uranium
mining export income is not likely to be as large as predicted by the
companies, that returns are unstable in the light of slowdowns in the
worldwide nuclear m:a:ﬂi_m. that much of the profits will go overseas and
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that many more jobs would be created through alternative investments'”.
In terms of social impacts, it has been argued that nuclear power
would lead to less security for people due to its environmental dangers,
increased proliferation potential and scope for terrorist and criminal
activities. Also, because of the enormous investments in nuclear power and
the need for large organisations and experts to guard against these
possibilities, it has been argued that nuclear power leads to a centralisation
of political and economic power. Powerful corporations, government
bureaucracies and professional groups with a stake in nuclear power would,
it has been argued, oppose any move away from nuclear noimﬂ._m and hence
reduce the scope for democratic involvement in decision-making about

energy futures'®.

Another vital concern has been the detrimental cultural impact which
uranium mining, particularly in Australia’s northern Territory, would have
on local Aboriginal communities. This impact is due to the violation of
sacred sites and of the land itself and due to the destructive impact of the
influx of whites and white culture on Aboriginal culture, especially through
sexual exploitation, alcoholism and breakdown of traditional _‘m_mzozm::umo‘

Turning to the question of how energy needs are to be satisfied, it has
often been pointed out that nuclear power at present provides only about
2% of world primary energy and so is not yet an essential source. Further-
more, it is argued that nuclear power cannot contribute much to the real

Y sty old bey - ths etther Yoor
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energy ‘crisis’, an impending shortage of low cost liquid fuel mainly for
motor transport, because nuclear power provides only electricity. Even the
feasibility that massive nuclear power programmes could cater for ever-
growing energy use has been questioned, on the basis of shortages of capital
for building nuclear facilities, the long delay between planning and
completing nuclear power plants and the slow rate at which plutonium is
produced in fast reactors?’,

The nuclear opponents’ own proposals for a non-nuclear energy
strategy have mainly followed the case presented by ro<.:mnn. in which
conservation and prudent use of fossil fuels satisfy energy needs while a
transition is made to greater use of renewable energy sources in a highly
energy-efficient society. Attention has also been focussed on life style
changes and institutional changes such as better public transport, improved
facilities for cyclists, and town planning to reduce transport needs23

Special attention has been drawn to the situation of the poor
countries of the world. It has been argued that nuclear power is completely
unsuitable there because of the shortage of capital and skilled labour, the
lack of an electrical infrastructure and the gross inequalities between rich
urban elites and the rest of the population. It has been argued that primary
emphasis should be placed on local energy technologies such as biogas
generators, wind-powered water pumps and more efficient stoves2?,

Of course opponents of uranium mining and nuclear power differ
greatly in the emphases they place on the different arguments and issues.
Summarising nevertheless, the case of the opposition can be classified into
seven major themes:

— environmental hazards arising from the nuclear fuel cycle;

— proliferation of nuclear weapons capabilities via expansion of the
nuclear power industry;

— political and social threats and restraints of a nuclear society
(terrorism, reduction in civil liberties, centralised political and economic
control);

— economic and employment disadvantages of nuclear power;
impact of uranium mining on Aboriginal culture;
inadequacy of nuclear power as a solution to energy problems;

— advantages of a ‘soft energy path’ based around conservation and
renewable energy technologies.

While much of the opposition in Australia began and remains centred
around environmental hazards, the other themes have attracted an increasing
amount of attention and concern.
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1.3 Australian public advocates of nuclear power

Table 1 lists most of the individuals who have been prominent in the
Australian public debate over uranium mining and nuclear power on the
pro-uranium, pro-nuclear side. Individuals included in the table are those who
have written articles or significant numbers of letters for newspapers or wide
circulation magazines, been nationally reported for their views favouring
uranium mining and nuclear power, or otherwise featured prominently on a
national level in the public debate over uranium.

Table 1 thus lists those who justifiably might be called public advocates
of nuclear power, namely those who have made special efforts to promote
uranium mining and nuclear power in the public debate. Even among this
group there is considerable variation in the degree and form of the advocacy.

Table 1. Advocates of uranium mining and nuclear power prominent in the
Australian public debate, listed in alphabetical order with their positions and
main involvement in the debate.

Professor Heinz W, Arndt, Head, Economics Department, Research School of
Pacific Studies and Deputy Chairman of the Institute of Advanced
Studies, Australian National University, wrote an article2® which has
been often reprinted and quoted.

Sir Philip Baxter, retired, formerly Chairman of the Australian Atomic Energy
Commission and formerly Vice-Chancellor of the University of New
South Wales, has written numerous articles in journals and letters to
newspapers, given many speeches and often had his views reported by
the media.

Mr A. Bicevskis, Leader, Risk Analysis Section, Engineering Research Division,
Australian Atomic Energy Research Establishment, has written letters to

newspapers.

Professor Stuart Butler, Director of the Australian Atomic Energy Research
Establishment and formerly Head, Theoretical Physics Department,
Sydney University, Mr Robert Raymond, journalist, and Professor
Charles Watson-Munro, Head, Plasma Physics Department, Sydney

University, wrote a book on the nuclear mmm:mnm.

Mr A. J. (Tony) Grey, Chairman, Pancontinental Mining Ltd, has written
letters to newspapers and had his views reported by the media.
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Only three (Sir Philip, Kemeny, Sir Ernest) have written more than the odd
article for newspapers, and only one other besides these (Grover) is a major
letter writer on a national scale.

Omitted from Table 1 are a few individuals whose views on nuclear
power have received national coverage in a way supportive of uranium mining
and nuclear power at least in certain ways, but who have not been so uniform
or unqualified or open in their stances. In particular, Sir Macfarlane Burnet
(biologist, retired) and Sir Mark Oliphant (nuclear physicist, retired) have each
received press coverage of their views on the nuclear issue because of their
prestige as scientists. Each has voiced strong reservations about the wisdom
of nuclear power but each has in recent years supported the mining of

Australian uranium?7,

Mr John C. Grover, Manager, Special Projects, Peko-Wallsend Ltd, has written
numerous letters to newspapers and given many speeches.

Mr Lang Hancock, West Australian mining magnate, has had his views
reported by the media.

Dr Don J. Higson, Head, Safety Studies Section, Nuclear Plant Safety Unit,
Regulatory and External Relations Branch, Australian Atomic Energy
Commiission, has written letters to newspapers.

Mr Tim A. Hooke, Exploration Development Officer, Geopeko Ltd, has
written letters to newspapers.

Mr Leslie G. Kemeny, Senior Lecturer in Nuclear Engineering, University of
New South Wales, has written numerous articles in newspapers and
letters to newspapers, and given speeches.

Mr George A. Mackay, Managing Director of Electrolytic Zinc Company of
Australasia Ltd and Chairman of the Uranium Producers’ Forum (now
disbanded), has written letters to newspapers and made public
statements reported by the media.

Professor A. E. (Ted) Ringwood, Director, Research School of Earth Sciences,
Australian National University, has had his views reported by the media.

Professor Sir Ernest W. Titterton, Head, Nuclear Physics Department,
Research School of Physical Sciences, Australian National University,
_...mm written numerous articles in newspapers and letters to newspapers,
given many speeches and often had his views reported by the media.

15



THERE SEEM3 10 pE
NOTHING WRONG wiTh |ty
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One possible set of additions to Table 1 is politicians who have publicly
supported uranium mining and nuclear power. Most noteworthy in this
respect is Deputy Prime Minister J. D. (Doug) Anthony, who is also Minister
for Trade and Resources and leader of the National Country Party. There are
also a number of others in this category, such as Prime Minister Malcolm
Fraser and the Premier of Western Australia Sir Charles Court. Other possible
additions to Table 1 might be the occasional pro-nuclear visitors to Australia
such as Edward Teller.

There is some degree of judgement involved in deciding which of
Australia’s less active nuclear proponents (such as Hancock and Higson)
‘qualify’ to be included in Table 1. However, there is little doubt that the
pro-uranium and pro-nuclear case in the public debate has been dominated by
those listed. Furthermore, the bulk of the impact has come from a subset of
those in Table 1.

This may be illustrated by surveying the pro-nuclear letters and signed
articles in the Canberra Times. The letters to the editor section in this
newspaper is an especially useful index. The Canberra Times has a stated
policy of encouraging debate on public issues and as a consequence prints a
large fraction of letters _‘momméanm. almost certainly a higher fraction than any
other major newspaper. It also has very high editorial standards in normally
not altering or shortening letters without the writer’s consent. In Table 2 are
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listed by contributor the numbers of pro-nuclear contributions to the Canberra
Times over the three year period after the release of the Ranger First movoxwo
The dominance of the pro-nuclear case by a relatively few contributors in the
pages of the Canberra Times would be even more marked if column space were
tallied®0. Table 2 illustrates the way in which a fairly small group of individuals
has dominated on a national scale the pro-nuclear side of the public debate on
uranium mining and nuclear power in Australia. In contrast, the anti-nuclear
side has involved many more people and has had more local participation.

Table 2. Number of pro- and anti-nuclear articles and letters to the editor in
the Canberra Times for the three year period beginning 28 October 1976,
listed by contributor (excluding articles by journalists).

Pro-nuclear Letters Articles
Sir Ernest Titterton 8
John C. Grover*
Sir Philip Baxter*
M. A. Crawford
Tim A. Hooke*
A. Bicevskis™
A. Petrosyants* 2
Leslie G. Kemeny* 1
R. Kratochvil 2
3 contributors, each 1
17 contributors, each 1

totals 52 14

* not resident in Canberra

W e PDpHOO®

-t

Anti-nuclear
Brian Martin 1
Mark Diesendorf
6 contributors, each
1 contributor
10 contributors, each
4 contributors, each 1
53 contributors, each 1
totals 111 11

All anti-nuclear contributors with three or more letters, and 9 of 11 with
two contributions, are resident in Canberra.

N = W®oo
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Several further comments about Table 1 and its individuals are in order.
First, Sir Ernest and Sir Philip have been by aimost any measure the most
vocal and long-standing advocates of nuclear power. The written output of
either of them on this topic approximates in a rough quantitative sense that
of all the other public advocates of nuclear power combined.

Second, it is noteworthy that those listed in Table 1 come from a fairly
narrow range of occupations and disciplines: there is a strong concentration
in nuclear science and engineering and in the mining industry. This is
reflective of a more general polarisation on the nuclear issue by occupation
and discipline. It is common knowledge that attitudes on issues of all sorts
have a strong tendency to follow disciplinary and onncnm:o:m_ lines®!. This
can result from self selection in gaining entrance to the discipline or occupation,
educational, professional and organisational influences, and vested interests in
a way of thinking and in a career. If you ask an economist for a solutionto a
problem, it most likely will be an economic solution32. If you ask a nuclear
engineer for the solution to energy problems, more likely than not the solution
proposed will include a liberal amount of nuclear vosaquu

The strong representation in Table 1 from mining companies and the
Australian Atomic Energy Commission thus follows a predictable pattern.
Advocates of uranium mining and nuclear power are especially likely to
include those who have a direct financial interest in uranium mining and those
whose careers stand to benefit directly, or be justified after the fact, by
expansion of nuclear research in Australia. A similar pattern has been noted
among U.S. nuclear advocates3?. This tendency is also illustrated in a list of
pro-uranium and pro-nuclear contacts in the Sydney region circulated to the
media in January 1979 by a publicist working for the uranium mining industry,
summarised in Table 3. This list suggests that those people who are willing to
be contacts for the pro-nuclear case almost uniformly fall into one of two
categories: (1) individuals working for or directly linked with uranium mining
companies, and (2} nuclear scientists and engineers.

It may be asked, are the pro-nuclear views of Sir Ernest and of Sir Philip
similar to those expressed by the other advocates in Table 1, or are they more
moderate or more extreme? Generally my impression is that the expressed
views of Sir Ernest and of Sir Philip are similar to those of other Australian
public advocates of nuclear power. The views of Sir Ernest and of Sir Philip
are different in being more fully elaborated, more oriented towards technical
aspects of the nuclear issue, and in maintaining a particular stance towards the
proliferation of nuclear weapons.
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Table 3. Pro-uranium and pro-nuclear persons on call in the Sydney area listed
by John Grover, January 197935,

Sir Philip Baxter, retired, formerly Chairman of the Australian Atomic Energy
Commission.

Dr G. M. Watson, retired, formerly Chief of the Environmental and Public
Health Division, Australian Atomic Energy Commission.

Mr Leslie Kemeny, Senior Lecturer in Nuclear Engineering, University of New
South Wales.

Mr Les Nicholls, Manager of Operations, Ranger Uranium Mines Ltd.

Mr Tim Hooke, Exploration Development Officer, Geopeko Ltd.

Mr Geoff Sherrington, Geochemist, Geopeko Ltd.

Dr Paul Mialop, Chief Metallurgist and Manager-elect, Narbalek uranium mine.

Mrs Charlotte A. Lawler, housewife and wife of Mr J. W. Lawler, Managing
Director, Queensland Mines Ltd.

Mr John Grover, Manager, Special Projects, Peko-Wallsend Ltd.

THE $ILENT BPG_N_._.% ‘OF SCIENTISTS -

MAKE SURE YOU GET «gn FACTS ON NUCLEAR
ENERGY FROM THE SCIENTISTS WHO KNOW //
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Some individuals in Table 1 express more moderate pro-nuclear views
than Sir Ernest and Sir Philip. Butler, Raymond and Watson-Munro, who
favour nuclear power, also have reservations about moving to fast reactors,
and are somewhat sympathetic to solar m:mG<um. Ringwood, also a relatively
cautious supporter of nuclear power, seems primarily concerned to promote
his method for disposing of high level radioactive wastes, first proposed in
1978%7, Ringwood has also strongly criticised currently favoured waste
disposal methods involving glassification and salt mine auom:o:mmwm. On the
other hand, some individuals in Table 1 express more extreme pro-nuclear
views than Sir Ernest and Sir Philip, especially Grover and Hancock3®. The
views of most of the others listed in Table 1 seem to fall between those of
Butler et al. or Ringwood on one side and those of Grover or Hancock on the
other.

It may be that the views of Sir Ernest and of Sir Philip are considered by
many scientists, privately, to be extreme. However, in the public debate there
have been virtuaily no direct criticisms of the views of Sir Ernest and of Sir
Philip by advocates of nuclear power. From the point of view of the public,
Sir Ernest and Sir Philip are commonly seen as eminent authorities. For
example, one story reporting a talk by Sir Ernest referred to him as “One of
the world’s leading nuclear usﬁmo_mnmio.

In conclusion, the following analysis of the views of Sir Ernest and of
Sir Philip in a very rough sense can be taken to apply to the pro-nuclear case
as publicly presented in Australia®!.
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2. THE VIEWS OF SIR ERNEST TITTERTON

Ernest William Titterton? was born in 1916 in Tamworth, England.
He took the degrees of B.Sc., M.Sc., Ph.D. and Dip.Ed. from Birmingham
University. From 1939 to 1943 he was a research officer with the British
Admiralty, working first on radar and then on nuclear fission®3. In 1943
he went to Los Alamos, New Mexico as a member of the British nuclear
bomb mission. There, he was a senior member of the Timing Group for
the first nuclear bomb, which was exploded at Alamogordo, New Mexico in
1945. He was also adviser on instrumentation for the Bikini nuclear
weapons test in 1946 and later head of the Electronics Division at Los
Alamos. When in 1947 he left Los Alamos, he was the sole remaining
British scientist in the US nuclear weapons u3m333m£.

After the four years at Los Alamos, Titterton returned to the UK to
spend a little more than three years directing research at the Atomic Energy
Research Establishment at Harwell. In 1950 he took the chair of nuclear
physics at the Australian National University in Canberra, where he has
since remained. From 1965 to 1973 he headed the Research School of
Physical Sciences at ANU; he was not reappointed to the directorship
following a bureaucratic m::mm_mam. He has sat on various advisory
committees, including the National Radiation Advisory Committee (1957-
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1973) and the Atomic Weapons Test Safety Committee (19556-1973), the
latter as chairman from 1956. (These two committees were dissolved in
1973 and replaced by the Australian lonising Radiation Advisory Committee,
which did not include Sir m_‘smﬂbm.v He has been a member of a number
of professional bodies, such as the Australian Institute of Nuclear Science
and Engineering. He has also received a number of honours, including
election to the elite scientific body the Australian Academy of Science. He
was knighted in 1970.

Aside from his technical writings on aspects of nuclear physics and
electronics, since the 1950s Sir Ernest has written numerous more general
articles on nuclear power and nuclear weapons as well as many letters to
newspapers. Especially noteworthy are his 1956 book Facing the atomic
future®” and a great increase in the writing of newspaper articles and letters
since about 1976, including half-authorship of a book in 1979%8. These
writings cover a wide range of topics, including for example analysis of
energy sources, the hazards posed by different technologies and the role of
public opinion in matters of nuclear technology.

Sir Ernest’s non-technical writings can best be understood as being
founded on a consistent promotion of nuclear power as a major energy
source, with a primary emphasis on the relative safety of nuclear technology
(including nuclear weapons tests) compared to other hazards of life. This
focus is summarised in the opening sentences of a 1979 article of Sir
Ernest’s:

""The generation of electricity with nuclear power reactors is
the cheapest, safest and cleanest means of power generation yet
devised by man. It has been demonstrated to cause no more
nuclear radiation problems, and far less environmental damage,
than the coal-fired electricity generating mzacﬂ_i.:am

Similar statements, though not always so direct and unqualified, can be
found in numerous earlier articles.

Issues treated by Sir Ernest which do not directly support the
promotion of nuclear power and its safety, such as the proliferation of
nuclear weapons and the assessment of energy conservation and renewable
energy sources, generally can be understood as being of secondary
importance in his printed presentations. His stances on these secondary
issues often can be interpreted as being structured by his central concerns.
Furthermore, his views on these secondary issues sometimes appear to be
adapted to changing circumstances so as to argue more effectively in favour
of nuclear power and its safety.
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Sir Ernest’s advocacy of nuclear power is not surprising given his
background and professional position, even if it is quite atypical for a
nuclear scientist in its sustained and vocal character. A perception on Sir
Ernest’s part of a close linkage between his professional research in nuclear
physics and his advocacy of nuclear power is suggested by his statement
that "Fission and fusion, then, are two compelling practical reasons why we
have to study low energy nuclear physics ﬁoam<:mo.

The main focus in the following analysis is on the ways by which Sir
Ernest’s various viewpoints are moulded into an internally self-consistent
whole centred around his advocacy of nuclear technology. The presentation
will treat successively several major themes in Sir Ernest’s writings, under the
broad headings of nuclear power, nuclear weapons and the nuclear debate.

2.1 Nuclear power

“The production of electricity from nuclear power is the
cheapest, safest and cleanest means of power production
yet devised by man” — E. W. Titterton, 1979

Sir Ernest’s arguments about nuclear power fall into two principal
categories, the need for nuclear power and the safety of nuclear power,
which will be treated here in turn.

His case for the need for nuclear power rests on a clearly recognisable
set of arguments. These were first set forth in Facing the atomic future in
1956 and in their essentials have not changed since®!,

According to Sir Ernest, the world’s population, presently about four
thousand million, will continue increasing until it reaches a level of twelve
to fifteen thousand million, a number which "represents the people likely to
be competing for the energy resources of our planet in due course”52, |if
each of these people uses as much power as the average US citizen in the
year 2000, a figure may be obtained for the rate of world energy use. This
figure can be compared with known and estimated energy reserves of oil, gas
and coal, with the conclusion that fossil fuels would not supply such an
increased world energy usage for more than a few decades. Sir Ernest says
the solution to this ‘energy crisis’ is nuclear fission power, including large-
scale electricity generation using fast reactors, which can supply the potential
world energy usage until fusion power is available to take over.

Sir Ernest claims that energy conservation, including such measures as
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cutting out petrol-guzzling motor cars and providing better public transport
can only extend the lifetime [of fossil energy reserves] marginally in the
face of population growth and population demand for o:m«a<:mw. As far as
renewable energy sources are concerned, Sir Ernest claims that large-scale
economic generation of electricity from the sun is a long way off at best,
and that solar energy may be useful only as a supplement through solar hot
water and refrigeration m<m\83mma. Even these applications are dubious, says
Sir Ernest, since solar heaters are very expensive, “‘cannot supply hot water
during cloudy days or the winter’’ and due to dust accumulating on the
collector’s glass surface, ““the efficiency drops to near zero in a comparatively
short time”5, He also argues that other renewable energy sources have
similar limitations.

Although. one may quibble with the :m:qmmﬂ used in Sir Ernest’s case
for nuclear power, more revealing are the assumptions underlying it. First
is Sir Ernest’s assumption that increasing living standards must be
accompanied by an increasing rate of per capita energy use®®. The link
between enetgy and gross national product has been increasingly questioned
in recent <ﬁ:mmw~ but Sir Ernest only 38_<mo mentions that he has made an
assumption on this matter and never mentions that this assumption is
debatable. Associated with his assumption about the link between living
standards and energy use is his lack of any treatment of what energy is used
for. If mention were made of planned obsolescence or military production,
for example, the rationale for ever increasing energy use might seem more
ncmm:o:mc_mmﬂ.

Closely related to Sir Ernest’s assumption about a link between energy
and living standards is an implication that peoples of the poor countries will
be benefited by western-style economic and energy development. While
most of the population growth referred to by Sir Ernest has been in the
poor countries, most of the growth in energy use has been in the rich
countries. Sir Ernest does not demonstrate, but rather assumes, that nuclear
power can make a major contribution to the needs of the poor. A counter-
argument is that the inadequate electricity grids and lack of money to buy
electrical appliances in the poor countries means that the most urgent
priorities are wood for cooking and liquid fuel for agriculture. Sir Ernest
does not address this argument.

A second assumption contained in Sir Ernest’s case for the need for
nuclear power is reflected in his complete avoidance of the soft energy path
argument as presented by Lovins and others. The soft energy path centres
around conservation and renewable energy technologies, with moderate and
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then declining use of fossil fuels, and emphasises features such as flexibility
and low environmental impact®2. Sir Ernest assumes rather than demon-
strates that large-scale generation of electricity by nuclear power is required,
since he at no time seriously treats the soft path arguments nor even really
mentions that they exist, in spite of the wide circulation of these arguments
in Australia especially since 1976. It is particularly noteworthy that Sir
Ernest never puts figures on the potential savings from energy conservation
measures such as better insulation in buildings or the potential contribution
of solar heating, in light of the many studies which have shown that such
components of an energy strategy could save or contribute much greater
quantities of energy than presently provided worldwide by nuclear voimqmw.

Perhaps associated with his denigration of alternatives to nuclear
power, Sir Ernest seems to have an exaggerated idea of the size of the
nuclear industry. He says for example that “Already it is the biggest
industry in the Eo:a:ma. when in reality it is dwarfed by the oil and coal
industries, among others.

Another assumption in Sir Ernest’s case for the need for nuclear power
seems to be that alternatives to nuclear power must provide electricity. He
says for example that solar energy "has never been harnessed to produce
large quantities of electricity — solar-power stations simply do not mxmﬂzmm.
while not treating as significant solar energy’s potential for producing heat.
He does not mention that only perhaps 10% of energy at the point of use
is required in the form of electricity.

Finally, Sir Ernest’s arguments about the poor economics of flat-plate,
glass-covered solar hot water heaters ignore the many factors raised by
supporters of renewable energy technologies: the need for economic
evaluation over the full lifetime of the energy technology, likely economies
of mass production, subsidies of low interest-loans to large scale energy
production, and environmental costs. The level of Sir Ernest’s analysis is
illustrated by his comments about the problem of dust on solar collector
surfaces which do not include mention of the simple measure of wiping it
off when necessary every several months®6,

The assumptions underlying Sir Ernest’s case for nuclear power serve
several functions. First, they reduce the necessity to directly face counter-
arguments. This is especially important as regards the soft energy path
argument, over which Lovins has fairly clearly come out on top in open
debate with many advocates of nuclear uosaqmq. Second, they allow the
debate to remain, so far as Sir Ernest is concerned, on the level of the need
for and safety of nuclear power. These particular issues are more closely
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associated — at least in terms of public perception — with Sir Ernest’s
professional position and technical expertise than are the wider issues of
energy strategy as argued by opponents of nuclear power. Third, the
assumptions underlying Sir Ernest’s case apparently justify him in dismissing
the opponents’ arguments and instead attacking their motives, as will be
discussed in section 2.3.

An outgrowth of Sir Ernest’s argument about the need for nuclear
power, it would seem, is his claim that Australia has a moral obligation to
supply uranium to other countries less well endowed with energy. He has
made this point in a good fraction of his writings since 1976: it is obvious
that we should sell the excess [of uranium over Australia’s needs]
commercially to those nations who need fission power to help them
maintain and improve living standards of their people. If we do not, we
shall be considered selfish and m:‘ocmizmm. However, a conclusion about
Australia’s moral duty to supply uranium depends on a particular conclusion
about the benefits and costs of nuclear power in the widest sense, and does
not constitute an independent argument. Sir Ernest has highlighted his
conclusion about the moral duty of Australia to supply uranium in a way
which appears to support his advocacy of nuclear power, and in a period
when possible uranium export is a major issue in Australia. But to my
knowledge he has never mentioned a moral duty for Australia to export
coal or food, to lobby oil producers for special prices for poor countries or
to make available Australia’s land mass to refugees or eager emigrants from
poor countries. This selective use of the moral obligation issue is readily
understandable assuming the primacy of advocacy of nuclear power in Sir
Ernest’s views.

As well as claiming that nuclear power is the only solution to the
‘energy crisis’, Sir Ernest has stated, at least in the GNmem. that nuclear
power is extremely safe and that its hazards are much smaller than others
routinely encountered in daily life. The main hazards of nuclear power
discussed by Sir Ernest are reactor accidents, radiation releases from the
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normal operation of the nuclear fuel cycle and radioactive waste disposal.

Of reactor accidents Sir Ernest has stated, for example, “In fact, in
three thousand years of reactor time in power stations there has never been
a single accident”’C and "After 2200 years of power reactor operation ...
there has not been a single death or injury to the public at _mém:.:.

“there have been no injuries and no deaths among the
public as a result of power station operations” — E
W. Titterton, 1979

Of radiation releases in the nuclear fuel cycle, Sir Ernest says that "'it
is certainly easy to arrange the entire system — through from mining the
radioactive ores, processing them, ‘burning’ them in a nuclear power station,
and disposing of the waste products — to be quite safe””’2 Sir Ernest
emphasises that the radioactive emissions from the nuclear fuel cycle are
insignificant by comparing them with other hazards, such as from the
increased cosmic radiation exposure from flying in airplanes or living at a
higher altitude. He also compares, for example, the liquid radioactivity
levels of typical nuclear power plant waste discharge with those of domestic
tap water, whisky and salad oil, and compares the health hazards of nuclear
power with those arising from poliution from burning fossil fuels, from
motor car accidents and from falls, fire, electrocution and _E:ﬁ:msmqu. In
particular he claims that nuclear power causes many fewer fatalities than
the production of an equal amount of electricity by burning coal.

As to the problem of radioactive waste disposal, Sir Ernest says that
present storage above ground in stainless steel tanks is “‘completely safe”.
He says that when this method becomes too cumbersome, “one of the many
other suitable methods’” will be chosen. Of these "many other suitable
methods”’, most often mentioned by Sir Ernest are incorporation of the
waste into glass or ceramic with retrievable storage in concrete vaults or
geologic formations, and firing the waste into outer space by rocket’4,

There are a number of points which can be made about these
arguments. When Sir Ernest said of nuclear power reactors that 'there has
never been a single accident” he clearly meant major meltdown accidents
only. He has avoided mentioning the numerous lesser accidents and
incidents’® which suggest, at least to critics, that nuclear power reactors are
not as safe as sometimes claimed. He does refer to the 1979 accident at
Three Mile Island in the US as an ‘accident’, but only to argue that this case
demonstrates the safety of nuclear power m<m33mum. Also, the figures of
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thousands of years of reactor operation given by Sir Ernest gave an
exaggerated idea of the amount of experience with large commercial power
reactors’ . v

Sir Ernest’s claim that "there has not been a single death or injury to
the public at _m«mmim due to the operation of nuclear power plants is as yet
unverifiable. Although the impact of radiation released routinely and during
accidents may be causing or contributing to a large number of deaths and
illnesses due to cancers and genetic defects, any likely expected increase in
current rates of cancer and genetic disease would be statistically undetectable
due to inadequate medical data. Although this point has often been made
in replies to Sir Ernest and others’®, he has never mentioned nor acknow-
fedged it. (He does however seem to accept statistical arguments about the
effect of fossil fuel effluents in increasing mortality _‘mﬁmmwo.v Nor does he
mention that there has been little attempt to make and compile records of
exposures and ilinesses so that the health impact of radiation from the
nuclear fuel cycle can be assessed.

In making his comparisons of hazards, Sir Ernest uses several
techniques which tend to show nuclear power in a favourable light. First,
normally he lists only the routine emissions from nuclear power plants in
comparing their resulting radiation effects with other sources of radiation
and with other hazards such as motor cars. But the major concerns over
radiation releases are of course over nonroutine emissions, due to major
accidents, earthquakes, war or diversion by criminals or terrorists, sources
of hazards which Sir Ernest does not include in his listed comparisons.

Second, Sir Ernest mainly refers to the radiation hazards of nuclear
power plants and seldom refers to hazards from uranium mining, uranium
tailings or reprocessing plants, for example. Yet all parts of the nuclear fuel
cycle are logically part of the hazard created by using nuclear power. Third,
Sir Ernest refers primarily to the hazard to the public and so avoids
mentioning documented hazards to workers in the nuclear m:n_:ﬂj\md.
(However, he often mentions the hazard to coal miners when referring to
the hazards from coal-fired electricity generation.)

Fourth, Sir Ernest rarely if ever considers the unique characteristics of
nuclear hazards. The enormous scale of devastation possible from a nuclear
meltdown accident or from a military strike on a reprocessing plant is
considered important by nuclear critics. Also of concern is the long time
scale of potential hazards created by many radioactive substances, which
raises moral issues through the necessity for comparison of benefits and
costs across co:mqmzozmmu. Sir Ernest almost never treats such issues.
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Fifth, Sir Ernest seems to accept without question the hazards to
which he compares those of nuclear power, such as driving cars, smoking or
mining coal. Many environmentalists have lobbied for public transport and
cycleways to reduce road accidents, and against cigarette smoking because
o*. :.m _WmuNma to health. There is also great scope for reducing deaths in coal
mining™”, and it may well be that measures to achieve this have not been
taken because of the strong pressures to cut costs in this industry. But Sir
Ernest only cites hazards such as driving cars, smoking and mining coal in
the context of showing nuclear power in a good light.

Sixth, some of the comparisons used by Sir Ernest are with coal-fired
electricity production; but he does not use other equally appropriate
comparisons, such as with energy conservation, which would show nuclear
power in a much poorer light. Other comparisons used by Sir Ernest are
with hazards which have little to do with nuclear power, such as cigarette
smoking or being overweight; but he does not use other equally inappro-
Ulmﬁm comparisons, such as with painting pictures or playing poker, which
again would show nuclear power in a much poorer light.

Seventh, Sir mqswmﬁ seldom directly addresses the points raised by
those who are concerned about the hazards of nuclear power. Instead, he
reiterates his own case time and time again. For example, one of the wmi
ooav«m\ﬂ.m:m_é comparisons of the health hazards from coal and nuclear
power™" found, within the very large range of uncertainty involved, that
neither could definitely be said to be safer. To my knowledge, this
Australian study has never been mentioned by Sir Ernest. Instead, Sir
Ernest uses extensively and without question examples and figures produced
by the nuclear industry and its supporters, almost never mentioning any
possible shortcomings or existing critiques (see Appendix 2). For example
he presents and describes without qualification the work of Inhaber8® \
claiming that solar technologies are more dangerous than nuclear. This
work has been discredited 6.

It is also worth noting that Sir Ernest’s case for nuclear power rests
on the widespread adoption of fast qmmoﬁo_‘mmﬂ At present there are no
commercial fast reactors and therefore no suitable accident experience.
Many people see the environmental hazards posed by fast reactors as far
greater than those of the present generation of thermal «mmo»oam_m.m:a are
especially concerned about the social and political implications of the
‘plutonium a8303<.mo. Sir Ernest on the other hand says that fast reactor
systems have been proved: "“They have been shown to be safe; capable of
generating electricity even more cheaply than the thermal nuclear stations;
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to have less impact on the environment than wind power, solar power or
wave power’’ and to generate more plutonium fuel than they consume.
Without any commercial operating experience with fast reactors, these
claims are most dubious®’.

Finally, Sir Ernest exclusively uses comparisons of hazards and avoids
a joint consideration of benefits and costs. He thus avoids the question of
how the same benefits might be achieved with lower costs, for example
through conservation. Also, an important point, he does not discuss who
gets the benefits and who takes the risks?2. in the case of voluntary risks,
such as those taken in skiing, those who benefit take most of the risks. In
the case of many involuntary risks, such as pollution from power plants or
the destruction of forest ecosystems, those who benefit may be quite
different from those who suffer the consequences, which may include
future generations. This question is especially acute in poor countries. It
has been argued that nuclear electricity in the poor countries will mainly
benefit industry run by local elites or foreign corporations, and that the
costs, such as the opportunity cost of utilisation of scarce capital and skilled
labour, are borne by the populace as a whole with therefore special hardship
on the coo_‘mwu These sorts of issues are not discussed by Sir Ernest.

Thus in many ways Sir Ernest portrays nuclear power in a favourable
light by use of his hazard comparisons. This suggests that the prime
consequence of his use of these comparisons is not better understanding of

the hazards facing humans, but the apparent justification of nuclear uos\m_‘wa.

2.2 Nuclear weapons

“the nuclear power project had its roots in the military
production of nuclear weapons” — E. W. Titterton, 1965

In the 1960s Titterton often mentioned the links between the military
and civilian aspects of nuclear technology. He noted that “the nuclear
power project had its roots in the military production of nuclear weapons
and that nuclear power and nuclear weapons ""are m:mm_om_‘mc_m:ww. In the
same period he was suggesting that Australia should consider obtaining
nuclear weapons: ‘‘consideration must now be given to deciding whether
Australia, too, should join the minor nuclear league. This could be effected
either by acquiring from our allies or by making for ourselves a nuclear
weapon stockpile sufficient for us to be able to repel any attempted invasion

of Australia”®’. Consistent with this, he opposed the creation of a nuclear-
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free zone in South East Asia as neither possible nor desirable®8. He
expressed the view that “Nuclear bombs are a fact of life’®® and that with
appropriate policies ""these weapons can benefit all mankind by ensuring
that there will never be another world war’1%0,

Given his expressed awareness in the 1960s of the close link between
nuclear power and nuclear weapons, it is not surprising that Titterton often
spelled out the role of nuclear power in promoting ease of access to nuclear
weapons. In 1956 he said "Australia has no atomic weapons project of its
own, although once power reactors have been built in Australia it will be
possible to enter the weapons field should she so desire’”'?! and in 1968,
"it is quite clear that major stockpiles of nuclear weapons could be obtained
from nuclear-electricity producing systems unless one does something about
it"192 | the light of these views and his support for serious consideration
for Australia obtaining nuclear weapons, Titterton’s opposition to the Treaty
for the Non-Proliferation of Nuclear Weapons (NPT) was to be expected.
Indeed, in 1969 he termed the NPT "a worthless and ineffective bit of
umuminou. He said then that a small nuclear power station could produce
sufficient plutonium for 50 20-kiloton nuclear bombs per year, that cheating
the NPT was possible in many ways and therefore that Australia should not
sign away its nuclear weapons options for 25 years in exchange for an
ineffective control m<m"m3doa.

“The Nuclear Non-proliferation Treaty is . . . a worthless
and ineffective bit of paper” — E. W. Titterton, 1969

Such views about nuclear weapons can of course be seen as quite
compatible with a justification of participation in the development of
nuclear weapons. Sir Ernest’s claim, which makes no mention of contrary
<mm<<m_om. that the nuclear bombing of Hiroshima and Nagasaki saved lives
in the war against ._%m:_om is also relevant in this regard.

Sir Ernest next publicly mentioned proliferation of nuclear weapons
in the late 1970s, in the context of the debate over nuclear power. These
more recently expressed views are rather different from his earlier ones. He
now claims that since it is “easy’’ to make nuclear weapons without nuclear
power stations, namely via uranium enrichment, therefore denying access to
Australian uranium would have no effect on the spread of nuclear
Emmuo:mdoq. Furthermore, he says that reactor grade plutonium is not a
suitable material for making nuclear weapons, and that if power reactors
"are under international 'safeguards’, as is usual, they could not be used
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without breach of the law to produce weapons-grade v.Eo:EB.;om.

In these more recent statements, Sir Ernest never mentions the still
existent possibility that availability of nuclear power stations and reprocess-
ing plants and the associated training of nuclear scientists and engineers will
make nuclear weapons proliferation more probable, even if it is not the only
means available. Nor in recent years has he referred to loopholes in the
NPT, though he has never retracted his earlier strong criticisms of it.

The contrast is clear. On the one hand, Titterton said in 1965 that
for making plutonium for bombs, “The economical way to achieve a
reasonable level of production would be to install a nuclear power
station”1%2, And he opposed the NPT at that stage because he thought it
was “‘worthiess and ineffective”. On the other hand, in the late 1970s Sir
Ernest claims that because nuclear weapons can be manufactured via
uranium enrichment, the idea that nuclear power will lead to nuclear
weapons proliferation “is a :o:.macamsd::o. Sir Ernest has presented no
substantive evidence for his change in expressed viewpoints. |t seems
reasonable to understand his altered stance as a response to the recent
public concern over nuclear weapons proliferation via nuclear power and the
consequent value in denying the significance of this link in making a case
for nuclear power.

Another issue treated by Sir Ernest has been the hazards of radioactive
fallout. His stance on this issue has clear links with his views on nuclear
weapons for Australia and also with his claims about the low level of hazard
from radiation from nuclear power programmes. In a large number of
technical articles from the late 1950s to the early douom:d. Titterton and
his co-authors reported measurements of radiation levels in Australia due to
atmospheric nuclear weapons testing, for example by the French in the
South Pacific. In many cases they also concluded that the fallout had “no
significance as a hazard to health of the Australian 333:35:; 12 such
a conclusion mixes a technical evaluation of the size of the radiation hazard
with a judgement as to its social mooovgam:?:w. But technical experts
have no special qualification to declare a risk mnomcﬂm_u_m:n.

In these statements Sir Ernest wrote as chairman of the Australian
Atomic Weapons Test Safety Committee, which was responsible for ensuring
that Australians were not harmed by nuclear tests. It would appear that his
public views on nuclear weapons for Australia at the time, and his close
links with French nuclear mowm:mﬂw:m. call into question his scientific
neutrality in assessing the significance of the hazard of radioactive fallout.
Also questionable was the suitability of his very presence on the AWTSC.
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This point has been well argued and documented for both Sir Ernest and
Sir Philip by Diesendorf!18,

On 11 October 1956, a British nuclear weapon was tested at Maralinga,
South Australia. The following day Titterton, then deputy chairman of the
AWTSC, was quoted as having advised the Minister for Supply that “There
is no danger of significant fall-out outside the immediate target area”117,

Two vyears later, a scientific report concerning fallout from this and
other nuclear tests was published by the five members of the AWTSC,
including Titterton. The authors of the paper emphasised throughout that
the hazard from the fallout from the tests was very small. For example,
they stated that “there is little danger to livestock from [radioiodine] as a
result of these weapon tests”''8, In connection with the 11 October test,
they did not mention any population centres as having been subject to
fallout. The closest reference to this was their description of the secondary
cloud from the test as “‘a southerly diffusion of slowly settling material of
low activity”” which "‘was detected over South Australia, Victoria and N.S.W.
during the period 12 to 16 October”''®, The authors did mention that the
largest integrated inhalation radiation dose from the test was measured at
Adelaide, but did not specify accurately the direction of the secondary
cloud. The tiny map in their paper showed, as well as may be determined,
that the secondary cloud passed well to the north of Adelaide.

-

The trajectories of the main and secondary

clouds (full and dashed lines, respectively)

from the 11 October 1956 nuclear test at

_Sm_d::nm. in the same size as presented by

Titterton and his colleagues. A dot has

been added in the position of Adelaide. A *

. In contrast to this treatment by the AWTSC members was an
independent study of the fallout by Dr H. R. Marston, a CSIRO scientist.
Marston reported high levels of radioactive iodine-131 in the thyroids of
sheep and cattle in Adelaide after the test. He stated that "‘the plume from
the third Maralinga explosion (October 11) passed close to Adelaide and
contaminated the city and surrounding country with radioactive fission
products”120 and that “extensive areas of Australia have been contaminated
and that some of the more heavy precipitations occurred on terrain mmEmSQ.
over 1500 miles from the site of the explosions [at Monte Bello and at
Maralinga] , in areas more or less thickly populated” 12!, Overall, Marston’s
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paper was much clearer and more forthright about locations and possible
hazards from fallout than the paper by the members of the AWTSC.
Furthermore, the published version of Marston’s report was an abridged
version, since much material was removed, apparently for security reasons.
The very existence of Marston’s full original report was only revealed
publicly in 1980122

Sir Ernest’s stance on the lack of danger from failout is quite in line
with his arguments on the safety of nuclear power. In Facing the atomic
future, while pointing out the serious radiological hazards posed by all-out
nuclear warfare, Titterton concluded that “present weapons-test programmes
are ‘safe’ 123 in the early 1970s, Sir Ernest has subscribed to the view
that fallout in Australia from French tests is “'no danger to the health of
anyone in >:m:‘m=m:55. He has compared radiation doses from fallout
with other hazards such as living above sea level, flying in aircraft and
having chest x.3<m5m. He has denied any significant hazard from Chinese
nuclear amum:o_um. And he has claimed that plutonium released into the
atmosphere from nuclear weapons testing has not resulted in “a single injury
or death to any member of the public, as far as is known, anywhere in the
world”127. These claims may be, and indeed have been, o:m__msumaﬁm. In
any case, many of the points made in section 2.1 about Sir Ernest’s hazard
comparisons apply also to his claims and comparisons concerning fallout,
such as the undetectability of any likely impact on human health.

Sir Ernest’s stance is that there is no significant hazard from fallout.
This is compatible with and useful for his support for considering the
possibility for Australia obtaining nuclear weapons. His stance also can be
seen as reflecting his strong claims about the comparative lack of danger
from ionising radiation from nuclear power u_‘o..u_‘mBBmmdnw.

’,

2.3 The nuclear debate

Sir Ernest’s expressed views relating to the nuclear debate itself, and
especially on opponents of nuclear power, can be seen as an outgrowth of
his total advocacy for nuclear technology. Here his views in these areas will
be placed in the context of a number of his other expressed views about
nuclear power and civilisation, science, public opinion and experts.

Although Sir Ernest obviously has felt it necessary to argue strongly

for nuclear power, he seems to imply he has had no doubts about its future.

Since the 1950s he has talked of “nuclear power, about which it is only
necessary to say that man will not have to choose the new power source —
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its coming is inevitable” 130, He sees nuclear power as essential to civilisation:
"It is therefore essential to the continuance of our power hungry civilisation
to develop a new energy source as soon as possible and the nuclear source is
the only one available on the requisite scale”’13!. f nuclear power is
essential and inevitable, then according to Sir Ernest “we must adapt
ourselves” to the changes brought in its wake!32,

What is the role of science and technology in these developments?
From Sir Ernest’s point of view there is no question of trying to restrain
nuclear developments if nuclear power is essential and inevitable. “’It is
clear that the fruits of researches in the physical and the medical sciences
cannot be m:_uuammma.;ww‘ he says, and these fruits ““will have good and bad
uommmc_:zmmiwa. Qil and coal can be used both for weapons of mass.
destruction and for home heating, says Sir Ernest, and likewise uranium
"can be used for wreaking destruction in war or for the good of man”135,
Furthermore, he notes, "'science has become so important in our lives that

all decisions, including political ones, must be made with scientific
considerations in mind”*136

N

80
.+...... bad possibilities
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“[Scientists] claim no title to superior wisdom or
virtue, and, outside their own special field of know-
ledge, they are just as likely as any other citizen to
be misled”” — E. W. Titterton, 1956

Who then is to ensure the proper use of scientific discoveries? Sir
Ernest, at least in recent <8_,m_uﬂ has stated that this task falls only to the
appropriate scientific experts. His viewpoint here involves ideas about
experts, governments and nuclear opponents.

According to Sir Ernest, experts support nuclear power: “There can
be no question that the overwhelming weight of technical authority resides
with the pro-nuclear power c_.ocu:_ww. Because of this, he says, governments
have proceeded with nuclear power programmes: ‘‘the weight of expert
technical opinion ... has led to the governments of all major nations financing
nuclear power stations as a safe solution to the growing energy demand 139,
Moreover, turning the argument around, Sir Ernest frequently advocates
nuclear power on the basis that it could not possibly be the case "that
Governments of these nations and their expert advisors are all qu:c:Ec.
Sometimes he identifies governments with their citizens, for example referring
to the large French nuclear programme and rhetorically asking, “Is there not
an old saying that ‘Fifty Million Frenchmen can’t be wrong?’ 141

Sir Ernest’s references to experts and governments are all in the
context of defending nuclear technology against criticisms. Opponents of
nuclear power have argued that it is not as safe or harmless as claimed and
that there are a number of preferable alternatives. In the light of the views
of Sir Ernest discussed so far, it is not surprising that he should be
antagonistic to them. Since he sees nuclear power as essential and inevitable,
from his view nuclear opponents must be fighting against progress and the
benefits of science. In the case of nuclear power, Sir Ernest says "'in spite
of the activities of the anti-uranium lobbies, it is obvious that the good
greatly outweighs the malpractices”'#2. Since from Sir Ernest’s viewpoint
experts and governments are for nuclear power, the opposition must be
uninformed: "It is the misleading and unfounded propaganda of the anti-
nuclear lobby which has confused and worried the vcczo:ﬁu. Furthermore,
in challenging the weight of technical opinion which according to Sir Ernest
supports nuclear power, opponents are “a small group of anti-uranium
operators who miss no opportunity of spreading their uﬂogmm:am:_ﬁ.

These views of Sir Ernest’s about nuclear experts and opponents fit
nicely into a pattern reflecting and supporting his professional role and
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support for nuclear power. A belief in the essential need for and
inevitability of nuclear power clearly can help to motivate vocal support

for it and justify a career spent in nuclear science. A belief in the neutrality
of science and technology allows one to avoid moral assessment of the many
potential hazards from nuclear technology, especially nuclear weapons. It
can also help justify the role of nuclear scientists in helping develop nuclear
weapons and nuclear power. The alternative view that science and techno-
logy are not neutral "5 is much more threatening to many scientists since it
imposes on them greater responsibility for social consequences and threatens
their professional status by introducing public assessment of and involvement
in scientific development.

Sir Ernest’s defence of nuclear expertise and governments has clear
links with his own professional position, with the existing network of
interaction between scientific elites and governments and with the increased
political influence and opportunities provided to scientific elites by
governments. His stated attitudes toward nuclear opponents can be seen as
arising from his claim that nuclear power is essential and inevitable and that
nuclear experts and governments are in the right. Dismissing nuclear
opponents as only a small group of political operators also has other
consequences which may be considered useful to Sir Ernest’s case. First, it
avoids the necessity of acknowledging the legitimacy of questioning the
nuclear experts. And second, it means that the arguments of the opponents
do not need to be answered in the normal course of scientific debates. On
many occasions Sir Ernest ignores the arguments of opponents and instead
restates his own case 145,

The extent to which Sir Ernest increasingly sees the nudlear opposition
as a malevolent development is illustrated by an article of 1979 in which he
cites the "ludicrous position” that "the deaths, injuries and damage caused
by sections of the anti-uranium movement now far exceed the possible
deaths, injuries and accidental damage which could be caused by the nuclear
power stations already operating and those coming into service in the world
between now and the year 2000!"147 . The deaths referred to by Sir Ernest
are those which have occurred during "“pitched battles between anti-uranium
protesters and the forces of law and order”148,

Sir Ernest does not acknowledge that the overwhelming majority of
anti-nuclear protests have been entirely vmmom*:_ﬁm. He does not acknow-
ledge that violent tactics are abhorred and unsupported by the bulk of the
worldwide opposition to nuclear power. He does not acknowledge that
most of the injuries and very few deaths at anti-nuclear demonstrations have
been due to the use of violent means by police such as TNT-loaded grenades
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and rifles'® and so generally cannot be said to be created by the protest-
ers''. And he does not acknowledge that there is evidence of violence by
pro-nuclear forces against nuclear on_uo:m:aan. Instead, he claims that
some opponents are ‘‘strident and malevolent people {often politically
motivated) who have demonstrated a willingness to injure and even kill
those who get in their way during their often violent demonstrations’ 133
without providing a single bit of documentation.
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Of course Sir Ernest’s claim comparing deaths, injuries and damage
caused by the anti-uranium movement and by the nuclear power industry is
itself tudicrous. The "‘possible deaths, injuries and accidental damage”’
which could be caused by nuclear power stations up to the year 2000 is at
least 43,000 deaths and thousands of millions of dollars of damage from
just one accident, according to official _,muo_‘nmﬂma. This may be more or less
than what will actually occur in the future, but it certainly is ""possible’’.

Sir Ernest’s comparison illustrates how his total advocacy of nuclear
power and dismissal of opponents seems to affect his presentation of the
issues compared to that of opponents and indeed many proponents.
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Opponents see nuclear power as a source of violence in society due to
nuclear hazards, proliferation of nuclear weapons, potential for terrorist and
criminal use, threats to civil liberties and destruction of Aboriginal culture.
In contrast, Sir Ernest focusses on what he sees as violence by nuclear
opponents, and completely- denies any effects of nuclear technology on
civil liberties'55, His view on the safety of nuclear power in his statement
not only glosses over possible deaths from radiation already caused by
nuclear power, but encompasses possible future accidents, about which it

is surely presumptuous to claim knowledge.

Sir Ernest’s views about public opinion may shed further light on his
recent statements on nuclear experts and nuclear opponents. In Facing the
atomic future Titterton said that "Insistence on the desirability of informed
public opinion on atomic energy matters follows from the basic belief that
democracy functions best when the people understand the issues’''%. In
1961, responding to a statement that men of science are arrogant towards
the public, he commented that “As far as nuclear physicists are concerned,
I cannot agree with this; in general | would say they are humble and
modest and more conscious of the things they do not understand than
arrogant about the things they know’ 157,

Perplexed mQ.m:w\.mw observes dead cat
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Years later in 1979, Sir Ernest again refers to public opinion. He
notes that while a worldwide programme to promote knowledge and under-
standing of nuclear power has been “effective’ in convincing many people
and organisations to support nuclear power, this “has not silenced the anti-
nuclear _occ<.;mm. Sir Ernest appears to assume that any person with
“knowledge and understanding’’ of nuclear power automatically will support
it: “’It was thought that, by making all the facts available to the public
concerning the new industry and the new technology, the soundness of the
decisions to develop nuclear power stations would become obvious" 199,

Sir Ernest’s views towards opponents thus can be understood in the
context of this stated belief that any informed person will support nuclear
power. Given such a belief, it would have been easy to offer unqualified
support for informed public opinion in the early days of nuclear power and
to affirm the modesty of nuclear physicists, because there was little or no
opposition to nuclear power. But by the late 1970s the belief that any
informed person will support nuclear power was under challenge. Sir
Ernest’s dismissal of opponents as small, violent, misinformed groups which
“often close their eyes and minds to the facts, however convincingly these
are u_‘mmmsaaimc can be understood as a response to this challenge.

This interpretation also helps explain Sir Ernest’s selective quotation
of the Ranger Inquiry’s comment that “‘we have found that many wildly
exaggerated statements are made about the risks and dangers of nuclear
energy production by those opposed to it"16v_ Sir Ernest followed this
quote with his own reference to “the misleading and unfounded propaganda
of the anti-nuclear _occ<:8~. However, he did not include the Ranger
Inquiry’s immediately following sentence: “What has surprised us more is
a lack of objectivity in not a few of those in favour of it, including
distinguished scientists”’ 163,
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3. THE VIEWS OF SIR PHILIP BAXTER

. Lo.:: Philip Baxter'® was born in 1905 in Wales. He received a B.Sc
in chemistry in 1925 and a Ph.D. in mechanical engineering in 1928, both .
from Birmingham University. Thereupon joining the staff of _Bumlw_
Chemical Industries, he rose to become research manager of the General
Chemicals Group in 1935, He entered the nuclear field in 1940 becoming
m.mvmomm__< interested in the chemistry of uranium, and produced .mzﬂmm:.m
first uranium hexafluoride in 1941. He acted as a consultant to the British
and US war-time nuclear projects, in 1944-45 spending a year at Oak Ridge
Tennessee leading a British team helping with the nuclear bomb project O_u_
«2.:.35@ to Britain and ICI he continued as a consultant to the Uomﬁ.im_.
British nuclear programme, in particular helping with design of the chemical
separation plant at Windscale used to produce the plutonium for Britain's
first nuclear bomb 165,

In 1950 Baxter came to Australia as professor of chemical engineering
at the New South Wales University of Technology (later the University of
NSW) and became Vice-Chancellor of the University in 1955. On formation
of H.:m Australian Atomic Energy Commission in 1953 he became Deputy
Chairman, becoming Chairman in 1957, although this was a part-time
position due to his university duties. He stepped down from being Vice-
Chancellor in 1969, at that time becoming fuil-time Chairman of the AAEC,
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from which he retired in 1972. During much of his term with the AAEC
he represented Australia on the International Atomic Energy Agency, and

in Australia served on the National Radiation Advisory Committee (until
disbanded in 1973) among others. He is a member of quite a number of
professional bodies, such as the Royal Australian Chemical Institute. He has
also received a number of honours, including membership in the Australian
Academy of Science and foundation fellowship in the Australian Academy
of Technological Science. An active member of the Conservative Party in
England for 17 years, he “forewent party politics in Australia in favour of
the management of pub[l]ic institutions” 1%, He was knighted in 1965.

For many years Sir Philip was the leading adviser to the government
on nuclear matters, for example being the prime adviser on the Nuclear
Non-Proliferation q.dm?:ﬁ. During his Chairmanship he was the dominant
force at the AAEC'%8, Also, since the mid 1950s Sir Philip has published a
great many articles on nuclear power and related topics, as well as writing
numerous letters to newspapers and giving numerous talks to various groups.
Thus his views are important both because of their impact in the public
nuclear debate and because of his previously vital role in government nuclear
policy making.

There are many topics covered in Sir Philip’s output, including
technical aspects of nuclear power, economic, political and military features
of Australia’s role in the world community, poltution, energy policy and the
role of experts. Sir Philip’s writings perhaps can best be understood as
being based on the promotion of two interlinked goals. The first is the
development of nuclear power in Australia and the rest of the world. The
second is a powerful self-sufficient Australia based on a large population,
development of the interior of the continent, a strong industry based on
advanced science and technology and, very importantly, a strong military
establishment with nuclear weapons. All this is to be supported by nuclear
power: “There is no doubt, however, that the production of cheap power
from uranium will be a major contribution to the problem of developing
this last large land mass which is available to the white races’'%9. This
statement dates from 1955, but the basic vision has not changed signifi-
cantly since then.

“Australia is the last big continent which the white man
has to develop and populate. It will be a difficult task,
but the full use of atomic energy should make it both
easier and more certain.” — J. P. Baxter, 1957
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Fortress Australia

| argue here that other issues discussed by Sir Philip, such as pollution
control or energy obligations to other countries, can be understood as being
subordinated in his expressed viewpoint to his two primary goals. His views
relating to these subordinate issues can be interpreted as being structured,
and sometimes altered, to be consistent with the promotion of nuclear
power and of Australian might. The centrality of the promotion of
nuclear power in Sir Philip’s views is quite consistent with his professional
background and with his long association with the AAEC. And his
advocacy of a powerful nuclear-armed Australia is not too surprising in
light of his association with nuclear weapons programmes and his important
role in Australian political life. The following analysis shows how other
aspects of Sir Philip’s viewpoint can be interpreted as being adapted to these
central twin features. The presentation will consist of treatment of a
number of particular issues and themes raised in Sir Philip's writings, again

under the broad categories of nuclear power, nuclear weapons and the
nuclear debate.
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3.1 Nuclear power

To begin, it is useful to outline the pattern of development of Sir
Philip’s published views on nuclear power and their broad relation to
current issues of social concern.

Especially in his early articles, Baxter did not so much present an
argument for nuclear power as assume that it was a desirable and inevitable
development. In the 1950s he was mainly concerned with where nuclear
power would first be used {such as places where coal is remote or expensive),
with the new industries brought into being to handle the nuclear fuel cycle,
with the use of nuclear power in opening up the Australian interior, with
the development of nuclear powered shipping and with the training of
personnel for nuclear and other industries' 70,

Sir Philip has publicly addressed problems associated with nuclear
power usually only after these problems have received public discussion.
Two such problems are environmental hazards of nuclear power, and nuclear
power’s inability to replace cheap liquid fuel. Significant treatments of the
environmental and health hazards associated with nuclear power first
appeared in Sir Philip’s writings in about 1970, somewhat after the time
environmental issues first generated widespread interest! 71, Similarly, he
only began treating the problem of providing for liquid fuel in about 1978,
somewhat after the issue of liquid fuel became in Australia a serious problem
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for the nuclear power/coal energy 23833&. This lag in publicly treating
problems facing nuclear power is understandable. It would be surprising if
advocates of nuclear power were the first to promote public discussion of
problems involving nuclear power.

At various times Sir Philip has made predictions about the development
of nuclear power in Australia and overseas. In Table 4 some of his
predictions for Australia are listed. The continued overoptimism of Sir
Philip’s predictions can be seen as a result of a natural tendency on the part
of an advocate, as an attempt at self-fulfilting prophecy, or a bit of both.

Table 4. Some predictions made by Sir Philip Baxter about the
development of nuclear power in Australial”®,

1955 bwm%.g.ozﬁwn ""The prospects for producing economic atomic power
in South Australia within the next decade are therefore good.”

1969 bxm&nioaﬁan 1980, 1000MW instailed nuclear capacity; 1990,
12000MW; 2000, 44000MW.

1970 b\mS.nQoaﬁm“ 1980, 1000MW nuclear capacity under construction or
completed; 1990, 11500MW; 2000, 36000MW.

1972 prediction’”®: " Australia would certainly begin building nuclear
power stations within the next 10 years’.

1974 bwm%.a:.oadd“ 1990, 11500MW nuclear power capacity; 1995,
22500MW; 2000, 36000MW.

1980 state of affairs: no nuclear power plants built, under construction or

firmly planned anywhere in Australia!’8,

Concerning the environmental and health hazards of nuclear power, Sir
Philip generally says that these are quite small and that they are being well
handled by appropriate experts. Around 1970 Sir Philip was claiming that
nuclear power had the advantage of "“an absence of pollution U«oc_m:‘.m:_mo
or, more cautiously, that nuclear power does not cause pollution “in the
sense in which most of us use that word” '8, In discussing the release of
radioactivity from nuclear reactors, he says that such releases are always
within permitted limits. Furthermore, he says nuclear reactors are designed
considering "every possible kind of accident resulting from the failure of any
item of plant”, so that accidents are either impossible or their consequences
are kept completely under control 182, As far as nuclear wastes are
concerned, according to Sir Philip the fission products recovered from the
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reprocessing of spent reactor fuel will be initially stored for a period, then
converted to a stable solid form and finaily stored at ground level and
supervised for 1000 <83_8. He claims that ‘’Nuclear waste is a non-
U..oc_mB.;ma. meaning, as he notes elsewhere, that the solution to the
waste problem is known and is v_‘mozomc_mdwm.

“plutonium [is] one of the most poisonous substances
known” — J. P. Baxter, 1954

“plutonium . . . is only 20 times as toxic as the caffeine
in our coffee” — J. P. Baxter, 1979

Since Sir Ernest’s similar arguments about the hazards of nuclear
power have been discussed extensively in section 2.1, only a few points are
made here about Sir Philip’s position. First, Sir Philip, as might be expected
from a strong advocate of nuclear power, downplays the hazards much more
than many of the scientists who have studied the issue, including many
supporters of nuclear vosalmm. Second, Sir Philip often incorporates value
judgements into his technical statements, as for example when he says
"development of nuclear power can be carried out, under proper supervision,
preferably international, without danger to human health or to the environ-
ment”'87_ Since there is inevitably some danger, Sir Philip obviously means
here ‘without unacceptable danger’, in which case the statement incorporates
a value Eanm:._m:tmm. Third, Sir Philip suggests that any potential hazards
have been, are and will be taken care of by the appropriate experts and
authorities, as for example when concerning waste disposal technology he
says “"The required processes have been well established on a pilot scale and
no problems need be expected” 189, The implication in many of Sir Philip's
presentations seems to be that since it is possible that hazards will be
controlled, they certainly will be and there is no need for outsiders to be
concerned.

In discussing the hazards due to nuclear power, Sir Philip sometimes
compares them to other hazards of daily life. In one sample case he
concludes that “'The hazards from nuclear-reactor accidents are clearly well
within the pattern which industrial man accepts as the price of the benefits
which industry confers upon him’’1%°, One particular comparison of hazards
often used by Sir Philip is that between the uses of coal and nuclear power
to produce electricity.

Since about 1970 Sir Philip has continually proclaimed against the
environmental and health costs of burning fossil fuels, especially atmospheric
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pollution and the hazards of coal Bm:m:uad. He claims that use of coal

alone for electricity production, without nuclear power, "“apart from killing

a very large number of people would create environmental hazards which
can only be described as horrific”'92, But neither does Sir Philip see nuclear
power alone providing electricity. He sees coal and nuclear power as
no_.:t_mSm:»mQ.wﬂ and occasionally suggests that coal be saved for use in
producing liquid fuel, gas and chemicals'94,

Although Sir Philip emphasised the hazards of heavy coal usage from
about 1970 to 1977, since 1978 he has advocated greater use of coal, but
now for producing liquid fuel rather than electricity. He advocates
expanding Australian coal production from about 60 million tonnes per year
to about 180 million tonnes per year to provide the raw material for
synthesising liquid fuel 195, Besides the higher price of oil, a primary reason
for Sir Philip’s recent advocacy of coal is the present political and economic
dependence imposed on Australia through importing one third of its 0il 196,
{Another reason — although Sir Philip never mentions this — is presumably
the inadequacy of using nuclear power to power transport in the immediate
future.) Thus while Sir Philip favourably compares nuclear power with coal
in his evaluation of environmental and health effects, it would appear that
the hazards of coal take second place in his concerns to maintaining secure
independent sources of Australian liquid fuel.

3.2 Nuclear weapons

“We need a varied array of missiles of short and medium
range, some of which should carry nuclear warheads™ —
Sir Philip Baxter, 1976

In the 1950s and 1960s Sir Philip advocated that Australia keep its
options open in terms of planning for a nuclear weapons capability. In the
1970s he has explicitly advocated acquisition of an Australian nuclear
weapons arsenal’®’. This advocacy has obvious links with the promotion of
nuclear power and of a powerful Australian military establishment. It is
interesting to trace the impact of Sir Philip’s nuclear weapons advocacy on
three areas of his concern: the specific types of nuclear power technology
which he has favoured for Australia, the proliferation of nuclear weapons
and Sir Philip’s vision of an impending world holocaust.

The making of choices between different types of nuclear power
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technology can be based on several grounds, such as economics, safety and
technical convenience. Sir Philip’s advocacy of a powerful, self-sufficient,
nuclear-armed Australia has apparently influenced his public advice on the
appropriate selection of nuclear technology to be introduced in Australia at
various times. In a 1957 discussion of nuclear power, Sir Philip noted that
"’should Australia follow the present world tendency and base her defence
on nuclear weapons”, the best way would be through a combined nuclear
power /nuclear weapons project such as Calder Hall in Britain; otherwise
nuclear power would have to justify itself moo:oamom__ﬁom.

In 1970, the Australian government was assessing tenders for a nuclear
power station at Jervis Bay. Any nuclear power reactor obtained by
Australia would have increased the opportunities and pressure for a nuclear
weapons programme. Some reactor types would have made weapons
production more easy technically than others, while reactor types which
allowed for self-sufficiency would have made weapons production more
easy politically.

Sir Philip at that time discussed in several articles the different types
of power reactors which might be selected and their advantages and disad-
vantages. While acknowledging that economics was a prime factor, Sir Philip
also noted some other considerations which he felt were important, in
particular whether Australia would be selfsufficient in fuel for its reactors.
For example, light water reactors would have required slightly enriched
uranium, and hence dependence on foreign enrichment capacity for a period
likely to last decades. Sir Philip noted that by having reactors which use
unenriched uranium and having indigenous uranium, "the use of natural
uranium gives complete freedom from imported fuel and eliminates all risks
of interruption to fuel supplies upon which the life of the nation could
come to amumza.;ww. Upon switching his preference to an enriched uranium
reactor in late 1970, Sir Philip then suggested that a power reactor should
be ‘'a good plutonium producer”, a requirement which has clear links with
the potential for producing nuclear Emmuo:mwoo.

Another alternative producing nuclear independence would be the
construction of Australian uranium enrichment capacity. Research work on
the design, construction and testing of centrifuges for enrichment began at
the AAEC in 1965, as was made public in AAEC annual reports in the early
1970521, sir Philip began publicly suggesting the construction of a uranium
enrichment plant in Australia in the early Bwommon. although he realised the
difficulties in competing with cheap US enrichment capacity built originally
for military u:qvommmwow. In the latter half of the 1970s he has strongly
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advocated Australian investment in a small centrifuge enrichment plant so as
to produce 25 percent enriched uranium for use in an Australian fast reactor
for power production and for use in nuclear-powered ships, especially for
the Australian navy. Thus Australia, according to Sir Philip, could move
into fast reactors without being a pawn to any other country, could
independently equip a nuclear navy, and furthermore, as he is quoted, “"The
possession of a centrifuge of that sort would give us, if we ever wanted it, a
nuclear weapon capability” for making 50 to 75 nuclear warheads per
<omqmoa.

In summary, a growing theme in Sir Philip’s writing is that nuclear
technology is needed to support an economically and militarily independent
Australia with a nuclear-armed military force. This illustrates the way in
which political beliefs can influence advice on technical matters.

The second area affected by Sir Philip’s nuclear weapons advocacy
which is looked at here is the proliferation of nuclear weapons. Concern
about the proliferation of nuclear weapons capabilities and the spur provided
to this proliferation by the spread of nuclear power developed in the early
1970s. As the anti-nuclear movement grew in the late 1970s, the prolifera-
tion issue became one of the strongest arguments in Australia against
uranium mining and nuclear power. In this context, Sir Philip’s advocacy
of both nuclear power and nuclear weapons would seem to place him in a
difficult position.

Similarly to Titterton, in 1957 Baxter noted “the indissoluble
connection between the peaceful and military uses of fissile materials*295,
Furthermore, over a decade later Sir Philip was quoted as follows:

""The growth of this industry and the expertise and the facilities
which it will create will provide a basis from which an Australian
government, at any future date feeling that nuclear weapons
were essential to provide this nation’s security, could move with
the minimum delay to provide such means of defence’"206.

Ironically, this statement gives in precise form what many would say is a
strong argument against nuclear power. Sir Philip of course does not see
these points as supporting the case against nuclear power. His stance is
different, and can be divided into two components. First, he considers that
treaties so far developed to control nuclear proliferation, such as the Treaty
for the Non-Proliferation of Nuclear Weapons (NPT), are useless. Second,
he claims that world stability will be better promoted by the spread of
nuclear power which will reduce conflicts engendered through energy
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shortages. Indeed, according to Sir Philip proliferation of nuclear weapons
in some cases may even contribute to world stability.

It is appropriate first to refer to a 1968 article about the NPT written
by X207 Whether or not the article is by Sir Philip is a matter of some
&mvcﬁmnom. In any case, Sir Philip has been reported as saying he agrees
with the sentiments expressed in the article209,

X argues that *’It is pointless to look upon this Treaty as a meaning-
ful step towards arms control or disarmament’210 by pointing to inade-
quacies in the Treaty such as the difficulties of detecting hidden nuclear
weapons. However, even greater objection is made by X to the powers of
inspection provided by the NPT. X fears that ""The tentacles of the N.P.T.
could well reach into a wide range of Australian industries, State electricity
generating authorities and even University and defence _mwo..mﬂolmm:ﬁf

involving “detailed examination by inspectors from Communist countries’212,

X is wary not only of the scope of the NPT but of its duration, noting that
withdrawal from the Treaty ‘‘could be a very awkward business”213. It
seems that X’s concerns are mainly to do with national security, and even
that some of X's objections to the NPT are that it might be successful in
stopping proliferation of nuclear weapons rather than unsuccessful2'4,

In a 1973 article, Sir Philip spells out many of the limitations of the
NPT, though without the accompanying emphasis on Australian security
made by X. Sir Philip apparently groups himself with those who concerning
the NPT “believe that as a foundation it is so imperfect that it would be
better to let it lapse and to start mmmm::ndm. As late as 1976 he wrote
“While the ratification of the treaty was undoubtedly foolish, and unneces-
sary in that it contributed nothing to peace, it is clear that it need not
inhibit Australia from developing nuclear defence facilities essential for our
future mmoczz:mdm. The irony here is that many of the early arguments
against the NPT used by X and by Sir Philip are now used by opponents of
nuclear power.

Since about 1976, especially after the release of the Ranger Inquiry
First Report in October, the argument against nuclear power on the basis of
its contribution to nuclear proliferation has been of major importance in the
public nuclear power debate. It is only since this time that Sir Philip has
pointedly addressed the role of nuclear power in proliferation. He now
claims that there need be no concern about nuclear weapons being obtained
as a by-product of the nuclear power industry, because producing plutonium
for nuclear weapons requires running nuclear power plants in an uneconomic
manner that cannot be concealed?'?. Sir Philip also says that the NPT and
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the IAEA safeguards and inspection system ‘‘achieves a high level of
efficiency” in preventing proliferation: “Safeguards are devised to make
this operation well nigh impossible!*218, The second reason nuclear power
does not now contribute to proliferation, according to Sir Philip, is that it
is easier to make nuclear weapons via uranium enrichment \So::o_o@ndw.

These claims are based on the assumption, unsubstantiated by Sir
Philip, that countries will be successfully discouraged from producing nuclear
weapons by means officially proscribed by the NPT but will feel no
hesitation or encounter no opposition in pursuing officially non-proscribed
avenues. Sir Philip has also failed to readdress his earlier point that the
human and material infrastructure required to develop and maintain nuclear
power technology makes it easier to move to the production of nuclear
weapons if a decision to do so should be made. Instead, Sir Philip turns the
nuclear power/proliferation argument on its head when he says "Holding
back nuclear power programmes because of ill-founded fears that the
possession of such stations by those countries which need them will promote
proliferation, will by extending the period of Western energy dependence
make nuclear war more rather than less _mxo_,\..muo. He thus claims that
Australia needs nuclear weapons for its defence and also should promote
nuclear power to promote peace. A full understanding of this viewpoint
requires reference to Sir Philip’s vision of the impending holocaust.

Sir Philip envisages that as a result of the world’s growing population,
shortages of food, the increase in oil prices and the continued arms race, a
global disaster causing the deaths of hundreds of millions of people through
nuclear war or famine or both is likely by the year 2000. Sir Philip
envisages that in the ensuing global chaos, ""nations will be on their own
and the strong will take what they require and the weak will submit or
perish”?2! For Australia to survive this future catastrophe, Sir Philip says
that Australian conventional military forces should be bolstered, a nuclear
weapons capability developed, Australian secondary industry protected and
promoted and the interior of Australia opened up. By these means
Australia could emerge in the forefront after a world disaster, according to

Sir Philip222,
“There may be many refugees seeking to come here
[after a global disaster] . . . We should . . . look to our
moat and make sure we invoke to the full those arms

of science with which we can make it impregnable” —
Sir Philip Baxter, 1972
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However, Sir Philip says, this will also require protecting Australia
from refugees fleeing the holocaust, people who might have “shattered gene
systems from radiation exposure’” or who “carry uncontrollable infectious
disease”, and protecting Australia from invaders of the country “who would
take it from us and destroy all that we stand for?23, To repel invaders
and refugees, Sir Philip says Australia should consider using nuciear,
chemical and biological weapons224, Sir Philip first detailed these views
in public shortly after he retired from the AAEC in 1972. However, he had
foreshadowed them earlier?2® and has been quoted as saying that these had
been his views for many <mmqmnnm. This vision of the holocaust has -clear
links, which need not be spelled out here, with Sir Philip’s views on nuclear
weapons, world and Australian population and Australia as a worid power.

Sir Philip from 1971 to 1975 implied or stated that global disaster
was inevitable?Z’, But in his 1977 article treating proliferation he insists
instead that it is precisely through the rapid development of nuclear power
that “"the risk of a nuclear holocaust, affecting almost all life, can be made
less :rm_,\:nwm. Sir Philip thus advocates Australian acquisition of nuclear
weapons partly on the basis of protecting Australia against invaders and
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refugees from a world holocaust, and advocates nuclear power partly on the
basis that it will help make such a holocaust less likely. Sir Philip does not
accept the widely held conviction that Australian acquisition of nuclear
weapons could well increase local political and military rivalries and
instability and thereby make global nuclear war more =_Am_<nww. Instead,
unifying his views on the desirability of nuclear power and also of nuclear
weapons are his stated convictions that "'l find it very hard to be unduly
concerned about what is called prolif[elration of nuclear weapons’’ and
that this proliferation in some situations such as the Middle East “might
even be a contribution to world ﬂmc::«\:uwo. However, these views of his
are not backed by documentation or detailed arguments.

Mention has been made of Sir Philip’s concern over population. He
sees overpopulation as one of the greatest problems facing the world, as one
of ““the root causes of the environmental deterioration”23!. He thinks that
the world population of 3500 million is 1500 million more than it can
stand232. But he desires that Australia’s population, currently about 14
million, should eventually be the size of America’s, over 200 million233,

Sir Philip makes this double standard quite clear: ’| would hope that
there’s no one proposing a zero population growth for Australia although
I'm a great advocator of it for all the rest of the world”234, This advocacy
of greater population for Australia clearly can be seen as part of a vision of
Australia as a future world power in which Australia‘s interior is ‘opened up’
for agriculture and settlement with nuclear power providing the means for
making available energy and fresh water.

Incidentally, one may reasonably infer that Sir Philip’s vision of a
large Australian population is of one that is predominantly white. In the
1950s Sir Philip saw Australia as “'the last big continent which the white
man has to develop and uovc_mﬁm:nwm. In the 1970s his concern over
foreign threats to Australia seems to focus on ._mum:mwm rather than the
USSR. Presumably his proposals for repeiling refugees in the wake of a
global disaster assume that the refugees will not be whites®7. Also relevant
in this regard is his almost complete avoidance of the issue of Aboriginal
land rights and the impact of uranium mining on Australian >co:mm:mmmwm.

There is also an apparent contradiction in Sir Philip’s views about
invaders. He is reported as saying that if Australia does not sell its uranium
to Japan, the Japanese would have a moral argument for coming and taking
it239, But Sir Philip does not use the analogous line of argument that if
Australia does not sell its territory to potential invaders (and refugees), they
would have a moral argument for coming and taking it. Instead, he
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advocates considering repelling them with nuclear weapons. The contra-
diction is resolved if it is noted that his statement about Japan serves to
promote nuclear power while his statements about invaders and refugees are
part of his case for a powerful Australia.

3.3 The nuclear debate

Sir Philip’s published views on the role of experts in social decision-
making can be interpreted as having changed according to the strength of
public opposition to nuclear power. In 1972 Sir Philip noted that “As you
know you can always find enough scientific experts to prove aimost
anything and the no::mj\:w»o. A year later he said | suppose in a
different political system [than democracy] it [decisions] would be settled
quite simply by the technical experts making their own value judgements
and they probably wouldn't be better than anybody else””2%'. At the time
of those statements, public opposition to nuclear power around the world
was small and virtually non-existent in Australia.

“The experts must in the end be trusted.” —
J. P. Baxter, 1975

In about 1976, however, Sir Philip began presenting a new, but soon
often repeated position about experts. This position is usually stated by Sir
Philip by analogy: if one is stricken with violent pain, one rushes to an
expert doctor rather than consulting a meeting of people living nearby; or if
one is flying in an airplane one trusts the expert pilot rather than entrusting
the flying to a group of passengers. Analogously, according to Sir Philip,
one should trust the experts in the issue of energy policy: ‘‘the experts see
nuclear power as our way of salvation”242,

In "the parable of the foolish passengers”, Sir Philip uses the passen-
gers who want to fly the airplane to represent environmentalists. In his
parable, three passengers take over the flying of the plane at gunpoint and
the plane crashes killing 680 people, but the director of an environmental
association is sure that “the public would be delighted that no grass on the
airfield had been defiled”” and the three passengers escape by parachute to
retire wealthy on money from unknown sources243,

The moral of Sir Philip’s story is that only the experts, in particular
nuclear experts, can solve the world energy ozmmmmi. The story however
does not address a different point: that just as an airplane pilot is not
necessarily the best person to tell us whether to travel by plane, ship, car,
rail or bicycle, neither are nuclear scientists and engineers necessarily the
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best persons to advise on all the multi-faceted non-technical aspects of
energy policy. Neither does Sir Philip present other analogies closely similar
to his own, such as that we should trust the expert in manufacturing break-
fast cereals to tell us what to eat for breakfast and trust the expert in
tobacco horticulture to tell us whether to smoke cigarettes.

Upon analysis, there are several assumptions underlying Sir Philip’s
analogy which may be discerned?>. The analogy assumes that energy
policy decisions are solely technical, assumes that professional integrity
alone is enough to make the experts serve the public interest, and suggests
that Sir Philip is an authorised spokesperson for the relevant group of
experts in Australia. Sir Philip does not mention any of the evidence and
examples which cast doubt on these mmm:q:vmo:muam.

It may be noted that Sir Philip made statements about the lack of
superiority of decisions made by experts at a time when the role of nuclear
power was unguestioned, and introduced his ‘trust the expert’ analogies at
a time when opposition had become significant.

Consistent with Sir Philip’s views about experts is the style of his
presentations, in which views are stated without any suggestion that there
might be a valid difference of opinion. For example, he says "The enclosed
and shielded technology for processing plutonium is well established and has
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been in regular use without difficulty for over 20 <mm_‘m:m3, without any
mention of plutonium accidents and failures at reprocessing plants248, n
addition, Sir Philip gives very few references for his statements even in his
more academic articles, averaging perhaps one or two references per article
overall compared to a much higher average number of references used by
scientist opponents and some other proponents of nuclear power2®, Of
course, references by themselves do not guarantee improved accuracy or
better arguments. But Sir Philip’s relative lack of use of them perhaps
requires the reader who accepts his points to rely more than otherwise on
Sir Philip's prestige rather than on detailed substantiation provided by his
arguments.

Related to Sir Philip’s ideas on expertise are attitudes towards the role
of government in making and carrying out energy policy, and nuclear policy
in particular. In the fight of Sir Philip’s long tenure as head of a govern-
ment research organisation and his role as government advisor, it is not
surprising to find that he has often come out in favour of government
involvement in mining uranium, in the development of nuclear power and
in the general business community. For example, concerning uranium
mining in the Northern Territory, Sir Philip in 1973 said ’’I do not believe
the ordinary approach of multi private enterprise mining should be per-
mitted in this area, but that it should be developed under a single authority
with a single v_m::umo. And he has made harsh comments about the role
of private enterprise in the UK and US nuclear uqOQ_‘mBBamnma. However,
Sir Philip has not to my knowledge publicly criticised the actual “multi
private enterprise mining” being allowed by the Australian government in
the Northern Territory, nor criticised the actual scale or expansion plans of
the nuclear power programmes in the UK and US. Such criticism would be
a discordant note in his general advocacy of nuclear power.

Also linked to Sir Philip’s attitudes toward government may be his
view that experts should be independent from the profit motive and from
public pressure. So although he holds strong anti-communist views, Sir
Philip finds that "'it is difficult not to admire the growing Russian nuclear
power U_‘oo_‘m:..:nmn. One might infer that Sir Philip would hold that
societies should adapt to the demands of technology and technologists,
rather than vice versa.

* ‘open government’ . . . is a dangerous heresy” —
J. P. Baxter, 1975
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The specific issue of Sir Philip’s view of the appropriate relationships
between nuclear expertise, the AAEC, the Australian government and the
public is well treated in a study by Moyal. Of Sir Philip, Moyal says that
""He saw himself, and by extension the Commission, as the central and sole
source of policy proposals for nuclear developments in Australia, and as the
Government'’s fountainhead of atomic knowledge and ideas’253, Also
revealing is Sir Philip’s highly publicised reply to Moyal’s article, in which
Sir Philip says that open government, the “concept that all decisions of
government should be the subject of public debate ... is a dangerous heresy”
and that ""The experts must in the end be trusted’'254. Aside from the anti-
democratic nature of such a stance?2® and his lack of any treatment of the
limitations of expertise, Sir Philip's position here is open to the objection
that rational authority is possibly only in open societies258, Since he is
opposed to open government and defends the authority of experts, it may
be deduced that his stance calls for some degree of authoritarianism.

Sir Philip’s support of government also applies on the global scale,
where he favours world government. He sees the most likely way in which
this will happen as the collusion of the big nuclear powers "to rule the world
and to rule it mcmo_ca_«\:mmq by deciding population levels and living
standards and enforcing international law. The national governments under
such a world government would maintain internal population levels and living
standards and enforce national law, says Sir Philip, and this might require
genetic planning and elimination of misfits. Sir Philip says that solving the
population problem in an overcrowded world "‘is primarily a matter of laws
and politics”, although with the great assistance of science and Sn::o_ognmw.
It seems that in Sir Philip’s vision of the world in the future, centralised
control and planning is vital. While experts such as himself might not be
rulers they might see themselves as important advisors to the actual rulers.
Such a vision may be seen as a reflection writ large of Sir Philip’s actual
place in Australian politics in the 1950s and 1960s.

Closely related to Sir Philip’s views about experts are his views about
opponents of nuclear power. In the early 1970s Sir Philip sometimes
mentioned the opponents of pollution, accusing many of them of "‘exaggera-
tion, distortion and deliberate falsehood'"25° and claiming that a lot of them
(specifically US lawyers) were finding the “emotional environmental move-
ment ... a very lucrative business to be in""260
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“Much of what they [opponents of nuclear power]
publish is a mixture of untruthful and hysterical state-
ment, emotionally concocted to frighten the lay public,
who find it difficult to distinguish between science
fiction and reality” — J. P. Baxter, 1976

About 1976, paralleling his expression of new views on experts, Sir
Philip began referring to opponents of nuclear power as "’a small, well-funded,
vocal :::o_%c\:nﬁ~ much of whose publications are “a mixture of untruthful
and hysterical statement, emotionally concocted to frighten the lay
vcc_mo:nmm. At the same time he began claiming that the major beneficiaries
of the anti-nuclear movement are the Soviet Union and the Middle East oil
producing countries. By 1979 he was claiming that "‘the opposition to
nuclear energy is orchestrated and financed, internationally, on an unprece-
dented scale, and can fairly be described as a nosmu:moﬁ.nmﬂ and that this
opposition is both infiltrated by communists and serving the interests of the
Soviet Union2%4,

“The Australian anti-nuclear conspiracy is a political

thing with links to international communism and the

general motive of reducing the economic and military

strength of the West” — J. P. Baxter, 1979

Several points are worth noting about Sir Philip’s attitude towards and
analysis of opposition to nuclear power. First, although he often claims that
these opponents make many misleading statements and falsehoods, he almost
never documents any misleading statements or falsehoods. Indeed in one
reply to an anti-nuclear article he notes that he has "resisted the temptation
to take that article page by page and highlight the many errors and misrepre-
sentations of fact and judgment which it contains’ 265, By resisting such
temptations Sir Philip also avoids the risk of pitting his expertise in direct
and open debate with that of opponents.

Second, Sir Philip is often highly derogatory of opponents of nuclear
power. For example, in replying to a letter by Mark Diesendorf of the
Society for Social Responsibility in Science (A.C.T.)2%, Sir Philip begins
thus: “Dr Diesendorf’s letter {October 13) is as wrong as most of the
nonsense which emanates from the society of irresponsibility in science, or
whatever they call it, that he _‘m_u_‘mmm:a:wm.\. Remarks of a similar nature
can be found in several articles and letters?®8. Such comments would be
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highly unusual in a debate between scientists acknowledging each other’s
competence and honesty. Sir Philip thus in effect denies acknowledgement
of such status to nuclear opponents, although these opponents include
nuclear scientists269,

Third, Sir Philip presents little or no evidence for his allegations about
the funding, organisation and motivations of the anti-nuclear movement. His
statements about the anti-nuclear movement being well-funded do not
square with the precarious financial status of Australian anti-nuclear
mqocvmnqo. And in attributing the development of a citizens’ anti-nuclear
movement in the west and its absence in communist countries to an inter-
national conspiracy in the service of the communists, Sir Philip ignores much
evidence. He fails to mention the way the strength of the anti-nuclear move-
ment cuts across traditional political boundaries, finding strength for example
in Japanese fishing communities, among European farmers and among US
suburbanites?’!, He fails to mention the slowness and reluctance with which
most of the traditional left parties have come to support or tolerate the anti-
nuclear movement2’2, He fails to mention that there have been suggestions
of concern about nuclear power by some Soviet scientists2’3. And he fails
to mention the virtual impossibility of public protest in communist coun-
tries274,

Furthermore, there are alternative explanations of the Soviet nuclear
programme, all of which are unmentioned by Sir Philip, such as that it is
partly a matter of keeping up with the west2’5. The most simple, straight-
forward and widely accepted explanation of the international nature of the
opposition to nuclear power is that many people in many different regions
are opposed to nuclear power276. By rejecting this explanation and instead
tracing opposition to a politically sponsored international conspiracy, Sir
Philip's views become more internally self-consistent in that his abuse of
opponents may seem justified in his terms. Sir Philip’s views on the
"international conspiracy"” against nuclear power, whatever their weaknesses,
certainly fit nicely into his perspective by providing a reason why opposi-
tion has arisen, for not treating opponents as bona fide and for not respond-
ing to their arguments.
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4. CONCLUSION

On the basis of the above analysis, two major conclusions may be drawn.
The first is that it is possible to make sense of the pro-nuclear views of Sir
Ernest and of Sir Philip by assuming they are built around basic themes or
goals. Sir Ernest’s views can be understood as being based around promotion
of nuclear power and the defence of the safety of nuclear technology. Sir
Philip’s views can be understood as being based around the promotion of
nuclear power and of a mighty, nuclear-armed Australia. These themes or
goals can be seen as influencing their choices and uses of arguments and claims
at any given time and thus influencing the evolution of their expressed views.
This process is illustrated by their responses to the major areas of concern
raised by opponents of nuclear power in Australia. These responses are
summarised in Table 5.
Table 5. Essential character?”” of the arguments and claims presented by Sir
Ernest and by Sir Philip in the major areas of concern raised by opponents of

nuclear power in Australia2’8,

Area of concern Sir Ernest Sir Philip
Environmental hazards in Hazards are small, Hazards are small,
the nuclear fuel cycle under control, less under control, less
than other routine than other routine
hazards hazards
Proliferation of nuclear Admitted in 1960s; Admitted in 1960s;
weapons via ex pansion of denied in 1970s denied in 1970s
the nuclear power industry
Political and social threats  Not mentioned2’2 Not mentioned2’®
of a nuclear society
Economic and employment  Nuclear power is Nuclear power is
disadvantages of nuclear cheaper than alterna- cheaper than alterna-
power tives; employment tives; employment
not mentioned®0 not mentioned280
Impact of uranium mining  Not mentioned28! Not mentioned28’

on Aboriginal culture

Nuclear power not a solu- Energy growth is essen- Not mentioned
tion to energy problems tial and requires

nuclear power
Advantages of the 'soft Denial Not mentioned

energy path’
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In only one area of concern, environmental hazards of the nuclear fuel
cycle, do Sir Ernest and Sir Philip provide anything approaching a full and
detailed argument. In the other areas they do not really come to grips with
the arguments of the nuclear opponents. In these other areas Sir Ernest and
Sir Philip either present poorly substantiated claims (as in the case of the
economics of nuclear power), or simply deny or leave unmentioned the
arguments of opponents (as in the case of the soft energy path argument). It
seems that, whatever its merits, the Australian anti-nuclear case has not been
answered by Sir Ernest or by Sir vZ:unmw.

The second conclusion arising from this analysis is that a large number
of assumptions underlie the arguments and claims of Sir Ernest and of Sir
Philip, that associated with these assumptions are social, political, economic
and other values, and that these values have clear links with the professional
and social positions of Sir Ernest and of Sir Philip. The assumptions and
values built into their statements range from the use of hazard comparisons
without discussion of which groups reap the benefits and which suffer the
hazards, to the necessity of trusting the experts. They involve broad social
issues such as attitudes towards refugees as well as technical matters such as
the choice of a type of nuclear power technology.

The assumptions and values associated with the pro-nuclear cases of Sir
Ernest and of Sir Philip have implications beyond their public advocacy of
nuclear power, namely in their (former) rotes as official science advisers. It is
well known that advice to governments from scientists and committees of
scientists may be coloured by nontechnical assumptions and values283 and in
particular by vested interests?®® In the cases of Sir Ernest and of Sir Philip,
Diesendorf has presented clear evidence of such an influence arising out of the
existence of 'conflicting briefs'285, An example is the case of Sir Ernest’s
chairmanship of the Atomic Weapons Test Safety Committee at the same time
as he publicly favoured Australian consideration of obtaining nuclear weapons
and discounted the health hazards from French nuclear tests.

John Steinhart, professor of geology, geophysics and environmental
studies and long time science adviser, found in an analysis of the character-
istics of science advisers that:

"It is one of my principal theses that, to the extent scientific advice
played any role in creating the momentum that carries us into a
nuclear power based future, the scientists that provided this advice
(and still do) were a very special and biased subset of the scientific
community. They had these things in common: (a) they were
drawn from a narrow set of specialties in the physical sciences
{nuclear physics or chemistry and related fields); (b) they shared a
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set of intensely moving experiences during World War I1; (c) they
were not among those who objected to weapons work or whose
values dictated that they leave the field; (d) they were born between
1890 and 1920 (suggesting a common generational bias); (e) they
had enough liking or tolerance for the quasi-political world of science
advising to be extensively involved in the heady atmosphere of
deliberating on crucial public issues at the highest levels of govern-
ment. These men, and their self-selected successors have run the
science advisory apparatus ever since.’*286

These features apply to Sir Ernest and to Sir Philip to an uncanny degree.

Steinhart concludes that it is not surprising that the ‘old guard’ hold to nuclear

power287.

Specific examples have been noted in the earlier analysis of the clear
relation between the assumptions and values underlying the arguments and

claims of Sir Ernest and of Sir Philip and their professional and social positions.

At a general level, as may be noted from Table 5, they concentrate heavily on
technical aspects of the nuclear issue, and mostly deny, dismiss or ignore
counterarguments which are rich in social implications. The defining of
problems as technical in essence enables scientists and engineers to monopolise
knowledge. This helps strengthen the argumentative positions of Sir Ernest
and of Sir Philip and also increases the prestige and power of their professional
and social roles.

Indeed, it may be argued that the process of professionalisation can be
explained as a collective attempt to translate special skills and knowledge into
social and economic uoimqnwm. Such a process would be served well by a
political position, as expressed especially by Sir Philip, that democracy stops
at the doors of expertise. This new notion of political enfranchisement
according to mxuﬁ:mmmmo clearly would legitimate the status and political
influence enjoyed (at least previousty) by Sir Ernest and by Sir Philip as
science advisers and public spokespersons for nuclear technology, especially
when issues such as nuclear power are treated as essentially technical as done
by Sir Ernest and by Sir Philip.

Such status and influence is threatened by opponents of nuclear power,
especially those who deny the primacy of technical factors and wish to involve
the community in decision-making. This may help to explain the harsh and
derogatory attitudes towards opponents of nuclear power expressed by Sir
Ernest and by Sir Philip. A negative image of the opponents increases the
internal consistency of the cases of Sir Ernest and of Sir _u_.._zunwﬁ but at the
expense of adopting unsupportable views of the opponents as irrational or as
malevolent oo:mu:‘mﬁo_‘mmﬂ.
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The existence of fundamental themes or goals which structure view-
points, and the existence of assumptions and values underlying arguments and
claims and of links with professional and social positions, are not unusual.
But these features can be seen especially clearly in the writings of Sir Ernest
and of Sir Philip, and so can help to provide a better understanding of how a
particular worldview may be linked with a career in science and technology.
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Appendix 1. Context of this study

An analysis of the relation of arguments to values and to social positions
could be based on any of a wide range of individuals and issues. There are
several reasons why the views of Sir Ernest and of Sir Philip are especially
worth studying in this regard.

First, the nuclear power debate covers a wide range of issues, many of
which involve social and moral questions, such as the issue of long-lived radio-
active waste which raises the problem of comparison of costs and benefits
between generations. Therefore views about nuclear power are likely to
incorporate value assumptions to a more noticeable degree than are views
about many other topics.

Second, the claims and arguments presented by Sir Ernest and by Sir
Philip have been often repeated in the public debate over nuclear power. This
is partly due to their own strong use of particular points, but also because as
leading public spokespersons for nuclear power they have both adopted and
adapted the basic approaches used by nuclear advocates around the world and
have been tempted to respond to at least some of the arguments of opponents
of nuclear power. So it is safe to say that many of the issues treated by Sir
Ernest and by Sir Philip, and many of the assumptions underlying their argu-
ments and claims, are not purely idiosyncratic but are central ones in the case
for nuclear power. At the same time these arguments are stamped by the
respective personalities of Sir Ernest and of Sir Philip.

Third, because Sir Ernest and Sir Philip are well known public figures,
there is considerable information available about their careers which is helpful
in suggesting possible links between their views and their social positions.

Fourth, their advocacy of nuclear power dates back to the 1950s, is
extensive and is fully elaborated within their own perspectives. Hence it is
possible to make a fairly comprehensive evaluation of their views both in
chronological sequence and covering most of the topics in the nuclear debate.
Their repeated presentations of their views give confidence that their cases for
nuclear power are not based on transient information or conclusions.

Fifth, their cases are presented in newspapers, nontechnical journals,
public speeches and on radio and television and hence the values underlying
their views are more overt than would be the case for most technical presenta-
tions292, Also, their public views are readily available, unlike for example
views presented in private briefings and committee meetings.

Finally, the nuclear power issue has been the focus of major public
controversy over recent years, and this has helped to highlight the values
underlying the views on all sides. Because alternative viewpoints have been
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presented and because their claims have been challenged, the viewpoints of Sir
Ernest and of Sir Philip almost certainly have been much more forthright than
would otherwise have been the case. A similar process is found in other
controversies invoiving science and ﬂmosso_om,\nmw.

There have been a number of previous studies relevant to this analysis.
Some such studies have addressed the relationships between arguments
presented and views held by scientists and their professional and social
position, discipline and specialisation, mainly by treating particular cases2%4,
By contrast, the present study concentrates more on the way in which the
various views are organised and used to present an internally self-consistent
case and less on the fairly obvious links which these views have with
professional and social factors.

As to the nuclear controversy in particular, there are a number of
previous studies treating both scientific aspects and professional and institu-
tional aspects, for example of the issue of low level ionising radiation in the
US?95. Quite a number of treatments have focussed on the arguments, social
bases and organisation of citizen opponents of nuclear uoimqnmﬁ while a few
focus on the organisations promoting :mou.

Some of the treatments of opposition and support for nuclear power
are primarily sociological, but many shade into the vast literature either
ou_uomm:mnom or Qo:._on:mwww nuclear power. In this literature as well as the
more sociological studies there is a preponderance of studies of opponents
rather than proponents of nuclear power. There has also been less attention
to arguments used in the debate — at least in terms of analysing them rather
than attempting to refute or support them — than to the organisational and
political aspects of the struggle over nuclear power. This latter emphasis is
more sensible than it might seem if the actual arguments are to some extent a
legitimation of a stance adopted on the basis of economic or professional
interests. In any case, there have been few detailed studies of the links
between arguments, values and social positions of advocates of nuclear power.
Three of the most useful studies treating the Australian situation are those by
Diesendorf, by Kerr and by _<_o<m_uoo.

It is worth spelling out why the particular definition of the current
study, namely an analysis of the written views of Australian advocates of
nuclear power, has been made. First, restricting the study to Australian
advocates makes possible a reasonably thorough coverage of the available
material. The vast bulk of material produced in defence of nuclear power
throughout the world would be daunting to accumulate and analyse. Hope-
fully, many of the findings here will also cast light on the views expressed
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by nuclear advocates in other parts of the world=°?,

Second, the analysis has been restricted to written views mainly to
enable full and less equivocal documentation of points made in such a
controversial area. This restriction greatly reduces the scope for under-
standing psychological aspects which would be more approachable through
speeches, interviews and the like. But written aspects of the nuclear debate
arguably have had the greatest circulation and impact on the public, aside
from news reports which are not directly the product of Australian advo-
cates on either side.

Third, the analysis is restricted to public advocates of nuclear power,
rather than all advocates, because relatively little information is available
about the promotion of nuclear power in Australian government and
industry circles. Finally, the analysis is restricted to proponents of nuclear
power because the assumptions underlying their views — which have world-
wide significance due to commitments to nuclear technology — have been
studied less often than those of nuclear onuosmzauon.

Appendix 2. An example of the use of evidence by Sir Ernest

In many cases Sir Ernest appears to use directly information supplied
by well-recognised pro-nuclear groups, but this is not always acknowledged.
A few specific examples will be given here.

Sir Ernest presents a table, “Comparison of toxic materials including
reactor plutonium”, in his 1979 book3%3, One portion of the table is as
follows:

Toxin or poison injected into body Lethal dose, milligrams Time to death

Coral snake venom 0.005 Hours to days
Indian king cobra 0.02 Hours to days
Reactor plutonium 0.078 Over 15 years
Diamond back rattier 0.14 Hours to days

It may be noted that the items are arranged in ascending order of lethal
dose. According to Sir Ernest, “The data in this table are from S. A.
Minton, ‘Snakebite’, Scientific American, Jan. 1957, and the remainder from
B. L. Cohen’s ‘The hazards of plutonium dispersal’, Nuclear News, 18 (8), p.
44, June 1975". However, in the quoted source by 2::3:.8». a table is
found with the following information:
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Length  Fang length Venom yield Lethal dose, man

(feet) (millimeters) (milligrams) {milligrams)

North American coral snake 2—2% 2 3-5 5
Blue krait 34 25 5—-10 1.5
Tiger snake 4-5 4 35—45 2
Indian cobra 4-5 4 175-250 20
Mamba 7%—9% 6 75-100 20
African puff adder 3%—4% 15 160—-200 120
Russell’s viper 3--4 12 150-250 50
Fer-de-lance 4%—5% 17 80—-160 70
Bushmaster 7-9 25 300—-500 150
Western diamondback

rattlesnake 4-5 13 200-300 140

The lethal doses as listed in Sir Ernest’s table for the poisonous snakes are
1000 times smaller than the values in Minton's table. Note also that Sir
Ernest does not list the notable Australian species, the tiger snake.

The second of Sir Ernest’s sources for his table is, according to him,
"B. L. Cohen’s ‘The hazards of plutonium dispersal’, Nuclear News, 18 (8),
p. 44, June 1975”. However, at the relevant page of Nuclear news is found
not an article by B. L. Cohen but a news story: ‘Plutonium: report assesses
dispersal hazard’, Nuclear news, 18 (8) (June 1975), pp. 44-45. This news
story is about an internal report at the University of Pittsburgh by B. L.
Cohen, entitled ‘“The hazards of plutonium dispersal’. The Nuclear news
story does not contain any of the data in Sir Ernest’s table,

Sir Ernest’s table is however almost identical to one presented by the
American Nuclear moomoiwom entitled "“Comparison of reactor plutonium

with highly toxic materials”. The relevant portion of this table reads as
follows:

Toxin or poison injected Lethal dose (milligrams) Time to death

North American coral snake venom 0.005 Hours to days
Indian King cobra 0.02 Hours to days
Reactor plutonium 0.078 Over 15 years
Diamondback rattler 0.14 Hours to days

The sources for the American Nuclear Society table are given as "'B. L.
Cohen, "“The Hazards of Plutonium Dispersal”’, Nuclear News, 18 (8), pp. 44-
45 (June 1975) and The Hazards of Plutonium Dispersal, University of
Pittsburgh”, and "’S. A. Minton, Jr., ""Snakebite’’, Scientific American, pp.
114-119 (Jan. 1957)" (p. 58).
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Here are a few other selected comparisons between material in Sir
Ernest’s book and in the American Nuclear Society’s book.

Sir Ernest American Nuclear Society
""So far there are no known deaths “There are no known deaths attributable
339..865 to plutonium poisoning.” to plutonium poisoning.” (p. 54)
(p. 79
“Plutonium on the skin is not readily "Plutonium on the skin is not readily
absorbed and can be washed off with no absorbed and can be washed off with no
residual effects.”” (p. 79) residual effects.” (pp. 53-54)
"Indeed, up to 1974, the USA had 1,155 “Up to 1974, there were 1155 cases in the
cases where the body burdens lay U.S. where the body burdens of plutonium
between 10% and 50% of the mpl and are between 10 and 50% of the maximum
158 cases with much more than 50%. permissible level and 158 cases of burdens in
Among these latter were 25 men excess of 50% of the maximum permissible
working at Los Alamos, a weapons body burden. Of these, 26 men, who worked
laboratory, who had up to ten times at the Los Alamos Scientific Laboratory
the permissible burden. As a resuit during World War i1, are known to have
of a fire in a weapons plant at Rocky plutonium body burdens between 1/10 and
Flats in 1965, another 25 men 10 times the "'maximum permissible body
received more than the maximum burden” {and 26 times the "maximum
permissible inhalation (lung) burden, permissible lung burden”) (Ref. 10-3). Also,
through breathing plutonium-bearing 25 workers received more than the maximum
smoke. allowable lung burden by inhaling plutonium-
None of these persons has yet bearing smoke during a fire that occurred at
developed a cancer — the Los Alamos the Rocky Flats, Colorado weapons plant in
group after 32 years and the Rocky 1965 (Ref. 10-3).
Flats group after 13 years. This Some 30 years after receiving their pluton-
strongly suggests that the fears ium exposures, none of the 256 men at Los
expressed by the anti-uranium lobby Alamos Scientific Laboratory has developed
relating to the toxic properties of cancer. Their health is being followed
plutonium are ill-based and scien- closely by periodic medical examinations.
tifically unsound. They have, in Other than the normal diseases of aging
fact, been rejected by reputable expected in men in their 50°s, all the
scientific bodies in many countries.”’ exposed men are in a good state of health
(pp. 80-81) (Ref. 10-3).

None of the group of 25 workers who
inhaled plutonium at the Rocky Fiats plant
in 1965 has developed cancers, although only
10 years have passed since their exposure
(Ref. 10-3).”" (p. 54)

The American Nuclear Society list as their reference 10-3 a US Atomic
Energy Commission report from 1974, Sir Ernest does not list a source for
his information.

Sir Ernest does not mention the information that only 3 of the 25 Los
Alamos workers could reasonably have inhaled /nso/uble plutonium oxide,
with the total deposited being 0.0013 milligrammes. Nor does he mention
the long latent period for the development of lung cancer, a minimum of

10 to 15 <$,;w8.
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1. Besides the general anti-nuclear case as presented in Australia (see section 1.2), see F.
P. Robotham, “"The case against” in E. W. Titterton and F. P. Robotham, Uranium:
energy source of the future? (Melbourne: Thomas Nelson Australia/Australian Insti-
tute of International Affairs, 1979), pp. 111-194; R. B. Temple, “Nuclear power: po-
tential for catastrophe’, Canberra Times, 18 November 1976, p. 2; and the following
contributions in the Canberra Times: Mark Diesendorf: letter, 11 November 1976, p. 2;
letter, 30 November 1976, p. 2; letter, 28 September 1977, p.18; letter, 12 November
1977, p. 12; letter, 28 December 1977, p. 2; letter, 10 April 1979, p. 2; Brian Martin:
""Some flaws in the reasons given for selling our uranium®, 13 January 1977, p. 2; “How
can Australia help prevent nuclear proliferation?"’, 14 January 1977, p. 2; letter, 5
October 1977, p. 15; letter, 8 December 1977, p. 32; letter, 21 July 1979, p. 2; letter,
27 January 1980, p. 2. All the above, among others, address particular points raised by
Sir Ernest and by Sir Philip.

2. Some useful studies of the psychology of scientists are: Anne Roe, The making of a
scientist (New York: Dodd, Mead, 1952); Lawrence S. Kubie, "Some unsolved problems
of the scientific career”, American scientist, 41 (1953), pp. 596-613 and 42 (1954), pp.
104-112; Anne Roe, ""The psychology of the scientist”, Science, 134 (18 August 1961},
pp. 456-459; David C. McClelland, "'On the dynamics of creative physical scientists”, in
Howard E. Gruber et al. {eds.), Contemporary approaches to creative thinking (New York:
Atherton, 1962), pp. 141-174; Bernice T. Eiduson, "Psychological aspects of career
choice and development in the research scientist”, in Bernice T. Eiduson and Linda
Beckman (eds.}, Science as a career choice: theoretical and empirical studies (New York:
Russell Sage Foundation, 1973), pp. 1-33.

3. Michael Parenti, Democracy for the few (New York: St. Martin’s Press, 1974), p. 51:
"All persons believe in their own virtue’’; Electric power company official, quoted in
Sheldon Novick, The electric war: the fight over nuclear power (San Francisco: Sierra
Club Books, 1976}, p. 208: "“most of us have the best intentions. We are trying to do
what is right for the people, for the public”’; Michael Parenti, Power and the powerless
(New York: St. Martin's Press, 1978), pp. 5, 85. But see also David Halberstam, The
best and the brightest (New York: Random House, 1972), p. 527.

4. Useful coverages of the events relating to the Australian nuclear power debate are
found in Jim Faik and Neil Barrett, ’The Australian setting”, in Denis Hayes, Jim Falk
and Neil Barrett, Redlight for yellowcake: the case against uranium mining {Melbourne:
Friends of the Earth Australia, 1977}, pp. 7-19; Wieslaw Lichacz and Stephen Myers,
Uranium mining in Australia”, in Mary Elliott {ed.), Ground for concern: Australia’s
uranium and human survival (Harmondsworth: Penguin, 1977), pp. 25-63; Keith D.
Suter, “The uranium debate in Australia”, World today, 34 (June 1978), pp. 227-235;
Joseph Camilleri, ""Nuclear controversy in Australia: the uranium campaign’’, Bulletin
of the atomic scientists, 35 (April 1979), pp. 40-44 (all the above are accounts by
opponents of uranium mining); Ann Mozley Moyal, "“The Australian Atomic Energy
Commission: a case study in Australian science and government’’, Search, 6 (September
1975), pp. 365-384; Thomas Smith, “"Forming a uranium policy: why the controversy?’’
Australian quarterly, 51 (December 1979), pp. 32-50
5. Moyal, op. cit. note 4.

6. Ranger Uranium Environmental Inquiry First Report (Canberra: Australian
Government Publishing Service, 1976); Second Report (1977).

7. Malcolm Fraser et al., “"Uranium — Australia’s decision’ {(Canberra: Commonwealth
of Australia, 1977).

8. For a critical view, see Richard Graves, ""Ranger: the events behind the signing of
the agreement”, Chain reaction, 4 (2/3), 1978, pp. 46-66.

9. Influentia! books-for the anti-nuclear movement have been Hayes et al., op. cit.
note 4, Ranger First Report, op. cit. note 6 and Ralph Nader and John Abbotts, The
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menace of atomic energy (Melbourne: Outback Press, 1977). Other important books
have been Walter C. Patterson, Nuclear power (Harmondsworth: Penguin, 1976},
Amory Lovins, “Energy strategy: the road not taken?’ (Melbourne: Friends of the
Earth Australia, 1977), Elliott, op. cit. note 4 and Ranger Second Report, op. cit. note
6. The most influential magazine has been Chain reaction, published by Friends of the
Earth Australia. There have also been a large number of leaflets, broadsheets and
newsletters, some of which have achieved wide circulation, and which together have
probably been as influential as books and magazines.

10. Ranger First Report, op. cit. note 6, p. 110.

11. Ibid., p. 185.

12. Michael Flood, Robin Grove-White and Keith Suter, Uranium, the law and you: a
comment on the individual, the state and nuclear power (Sydney: Friends of the Earth
Australia/Friends of the Earth U.K./Council for the Preservation of Rural England/
British National Council for Civil Liberties, 1977).

13. Kevin O’Connor, “Uranium and civil liberties’, Dissent (Melbourne), No. 37,
August 1978, pp. 4-7, 39-40.

14. lrvin C. Bupp and Jean-Claude Derian, Light water: how the nuclear dream
dissolved (New York: Basic Books, 1978); Colin Sweet, “Nuclear power costs in the
UK", Energy policy, 6 {(June 1978), pp. 107-118.

15. For figures see Ranger Second Report, op. cit. note 6, pp. 350-377.

16. Hugh Saddler, "Fraser, Carter and the uranium market", Intervention, No. 9
(1977}, pp. 30-42.

17. "Undermining uranium” (Sydney: TransNational Co-operative, 1978); Richard
Grossman and Gail Daneker, "“Jobs and energy” (Washington, D.C.: Environmentalists
for Full Employment, 1977), which has been widely circulated in Australia; numerous
articles by Environmentalists for Full Employment Australia {John Andrews, 6728
Glenferrie Road, Hawthorn, Victoria 3122).

18. The possibility of pressures from existing investment and commitment was noted
in the Ranger First Report, op. cit. note 6, p. 182. The impact of a nuclear industrial
and professional infrastructure has been discussed for a number of different countries:
Sweden (M3ns LYnnroth, Peter Steen and Thomas B. Johansson, Energy in transition:
a report on energy policy and future options (Stockholm: Secretariat for Future
Studies, 1977)}, UK (Walter C. Patterson, The fissile society (London: Earth Resources
Research Ltd, 1877)), USA (Sheldon Novick, op. cit. note 3 and Nader and Abbotts,
op. cit. note 9, pp. 29-31), Canada (C. A. Hooker, R. Middleton, R. van Hulst and P.
Victor, Energy and the quality of life {Toronto: University of Toronto Press, 1980).
19. See Alan Roberts, “The politics of nuclear power”, Arena (Melbourne), No. 41
(1976}, pp. 22-47, which has had a wide circulation in the Australian anti-nuclear
movement. See also Alan Roberts, "How can we cure the machines? Harmful
technology, its reasons and remedies’’, in Mark Diesendorf (ed.), Energy and people:
social implications of different energy futures (Canberra: Society for Social
Responsibility in Science (A.C.T.), 1979), pp. 90-96.

20. Ranger Second Report, op. cit. note 6.

21. Amory B. Lovins, "Energy strategy: the road not taken?’’, Foreign affairs, 55
(October 1976), pp. 65-96, reprinted by Friends of the Earth Australia (op. cit. note
9); Amory B. Lovins, Soft energy paths: toward a durable peace (Harmondsworth:
Penguin, 1977); Vince Taylor, “Energy: the easy path’ (Cambridge, Massachusetts:
Union of Concerned Scientists, 1208 Massachusetts Avenue, Cambridge, MA 02138,
USA, 1979); Mark Diesendorf, “Problems of high- and low-energy futures”, in
Diesendorf, op. cit. note 19, pp. 27-35.

22. Lovins, op. cit. note 21. Also see Wilson Clark, Energy for survival: the
alternative to extinction (Garden City: Anchor Press/Doubleday, 1974), Godfrey
Boyle, Living on the sun: harnessing renewable energy for an equitable society
(London: Calder and Boyars, 1975), Peter Harper, Godfrey Boyle and the editors of
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Undercurrents (eds.}, Radical technology (Harmondsworth: Penguin, 1976), Denis
Hayes, Rays of hope: the transition to a post-petroleum world (New York: W.W.
Norton, 1977) and Stephen Lyons (ed.), Sun/ A handbook for the solar decade (San
Francisco: Friends of the Earth, 1978).

23. The most thorough study in this vein focussing on the Australian context is
Deborah White et al., Seeds for change: creatively confronting the energy crisis
(Melbourne: Patchwork Press/Conservation Council of Victoria, 1978).

24. Arjun Makhijani, Energy policy for the rural Third World (London/New York:
International Institute for Environment and Development, 1976).

25. H. W. Arndt, “The uranium debate: some economic aspects’’, /PA review
(Institute of Public Affairs, Melbourne), 37 (January-March 1977}, pp. 16-24.

26. Stuart Butler, Robert Raymond and Charles Watson-Munro, Uranium on trial
{Sydney: Horwitz, 1977).

27. Sir Macfarlane Burnet, "Look to the sun”, Sydney Morning Herald, 3 August
1976, p. 6 and F. M. Burnet, letter, Age (Melbourne), 22 August 1977, p. 8; Sir Mark
Oliphant, ""Dilemma of a nuclear scientist’’, Age, 26 August 1977, p. 9.

28. Whether or not it is a conscious policy, the number of letters is kept to a
manageable level by the two to three week delay usually incurred before publication,
thus slowing the pace of the various running debates.

29. | have used my personal judgement in deciding which contributions are mainiy
pro-nuclear, which mainly anti-nuclear and which mainly neutral. My classification is
based on deciding which case is being criticised or undermined by the letter, and
should not be taken to indicate that the writers of the letters are necessarily pro- or
anti-nuclear, though this reservation is likely to be applicable to only a few individuals
who have contributed one or two letters only in the three year period. The
classification is straightforward in 95% of cases.

30. However, the allowable length for letters and articles in the Canberra Times seems
to depend to some extent on the prestige and formal qualifications of the contributor,
and hence column space is not such a useful indicator of strength of advocacy.

31. Several examples are given in Phillip M. Boffey, The brain bank of America: an
inquiry into the politics of science (New York: McGraw-Hill, 1975), p. 55.

32. Economists, at least those of neoclassical persuasion, also tend to support nuclear
power. One reason is their downplaying of noneconomic factors such as environmental
effects, proliferation of nuclear weapons and the psychological impact of refusing to
supply uranium. Another is their belief in market forces which, for exampie with the
assumption of infinite substitutability, will automatically provide a solution to energy
problems. Therefore it is not surprising to find a traditional economist such as Arndt
as a strong supporter of nuclear power.

33. John S. Steinhart, "“"The impact of technical advice on the choice for nuclear
power”, in Lon C. Ruedisili and Morris W. Firebaugh (eds.), Perspectives on energy:
issues, ideas, and environmental dilemmas (New York: Oxford University Press, 1975),
pp. 504-513 (p. 509).

34. Charles Schwartz, ““Corporate connections of notable scientists’’, Science for the
people, 7 (May 1975), pp. 30-31; more generally, see Charles Schwartz, ""The corporate
connection”, Bulletin of the atomic scientists, 31 (October 1975), pp. 15-19.
35. John Grover, “"Uranium & nuclear energy reliable information sources” (15
January 1979). This document begins as follows:

"Attached is a list of informed persons in the Sydney area with a

factual knowledge of uranium and nuclear issues. All of them are

biased on the side of the facts but there is nothing wrong with this.

Whenever you need reliable research material without delay or people

able to qualify the anti-uranium anti-nuclear misinformation produced

by the coterie of ex-scientists in the U.S.A. for the Australian

movement, this list will be useful.”
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36. Butler et al., op. cit. note 26. The inadequacy of supporting thermal reactors but
not fast reactors, aside from the limited energy resource in uranium without breeding,
lies in ignoring institutional pressures for a fast reactor programme engendered by a
large commitment to thermal reactors (see op. cit. note 18). Overlooking such political
and institutional factors is perhaps to be expected from scientists such as Butler and
Watson-Munro, whose conclusions about the nuclear decision in their book are mainly
opinions unsupported by example or argument (see Mark Diesendorf, review of
Uranium on trial, in Education (Sydney), 28 September 1977, p. 372). Butier et al.’s
sympathy towards solar research may have some connection with the existence of a
successful solar research programme at the Sydney University School of Physics where
both Butler and Watson-Munro headed departments at the time of the publication of
their book.

37. A. E. Ringwood, Safe disposal of high level nuclear reactor wastes: a new strategy
(Canberra: Australian National University Press, 1978). See also A. E. Ringwood et
al., "Immobilisation of high level nuclear reactor wastes in SYNROC", Nature, 278
(15 March 1979), pp. 219-223.

38. There are clear though of course not deterministic links between Ringwood's
views about nuclear power and his professional interest in his waste disposal method.
For example, Ringwood has said that proliferation of nuclear weapons cannot be
prevented by any obvious technical measures, and that key parts of the nuclear fuel
cycle, such as reprocessing, should not be opposed but rather should be internationally
monitored and controlted (Anon, “Warning on nuclear ‘availability’ *, Advertiser
(Adelaide), 15 May 1980, p. 10). It so happens that Ringwood’s method for radio-
active waste disposal is based on the assumption of reprocessing spent fuel.

39. Some sample quotes from John Grover: “Factually, solar energy ... is by far the
most potentially unsightly method and most dangerous per unit of energy produced”’;
“Thus, no arguments matter to the exponents of ‘soft path’. Their soft minds are
closed’’, from letter, Canberra Times, 12 April 1978, p. 18. "Only ten times less toxic
than plutonium is the caffeine in your coffee!”’, from "'Plutonium — is it the most
toxic substance known?”, South Coast and Southern Tablelands Magazine, 19 December
1977, p. 5. "“Mr McMahon and his advisors negated our chances of having probably the
cheapest reactor in the world at Jervis Bay.”’; "Man must mine. He must dig — or die”’,
from ““Nuclear energy here to stay’’, South Coast and Southern Tablelands Magazine, 28
November 1977, p. 2. The expressed views of Lang Hancock on nuclear power are
concerned less with technical matters, but are similarly extreme.
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4 by J. C. Grover O.B.E., B.E. (Min. & Met),
M.Sc., F.R.G.S., F.G.S., M.I.M.M., M.Aus. |.M.M.
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40. Wio Joustra, “Titterton predicts big nuclear swing”, Australian, 27 March 1980, p.3.
41. Colin G. Hay, “’Science, environmentalism and the public”, Search, 9 (November
1978), pp. 407-409. On a related matter, Robert Gilpin, American scientists and nuclear
weapons policy (Princeton: Princeton University Press, 1962), pp. 749 considers that
vocal scientists more often than not speak for politically effective scientific opinion.

42. Except as noted all biographical information is from J. S. Legge (ed.), Who's who in
Australia, 1977 (Melbourne: Herald and Weekly Times Limited, 1977), p. 1030.

43. Russell Schneider, "'A fatherly defence of uranium®’, Weekend Australian, 17-18
November 1979, Magazine 2.

44. Margaret Gowing, /ndependence and deterrence: Britain and atomic energy, 1945-
1952. Volume 1. Policy making (London: Macmillan, 1974), p. 113.

45. Anon, “Director’s appointment in doubt”, Canberra Times, 19 April 1973, p. 3;
Anon, “Staying at ANU, says nuclear expert’’, Sydney Morning Herald, 20 April 1973,
p. 2.

46. Moyal, op. cit. note 4.

47. E.W. Titterton, Facing the atomic future (Melbourne: F.W. Cheshire, 1966).

48. E.W. Titterton, “"The case for”, in E. W. Titterton and F. P. Robotham, Uranium:
energy source of the future? (Melbourne: Thomas Nelson Australia/Australian Institute
of International Affairs, 1979), pp. 1-110.

49. Sir Ernest Titterton, “Nuclear power and the anti-uranium movement'’, Canberra
Times, 2 April 1979, p. 2; a closely similar quote opens Titterton, op. cit. note 48, p. 2.
50. E.W. Titterton, ""Nuclear research in Australia”, Hemisphere, 11 (January 1967),
pp. 2-6 (p. 2); see also E. W. Titterton, ""The future of nuclear physics in Australia”,
Australian journal of science, 24 (21 August 1961), pp. 55-63 (p. 57).

51. Titterton, op. cit. note 47. The most complete of his recent presentations are Sir
Ernest Titterton, “World energy resources: forensic and other implications’’, Australian
Jjournal of forensic sciences, 7 (December 1974}, pp. 60-70; Ernest Titterton, "“World
energy requirements and resources”’, Australian quarterly, 49 (June 1977), pp. 18-36; and
Titterton, op. cit. note 48, pp. 4-20. See also Sir Ernest Titterton, "The world energy
problem ... how Australia can help solve it"", Sydney Morning Herald, 2 August 1976, p.
6 and Sir Ernest Titterton, “Nuclear power the only way for the future”, Age (Mel-
bourne), 26 November 1976, p. 9. These arguments are also a regular feature in many of
Sir Ernest’s talks and public lectures. See for example Anon, "Nuclear energy seen as
only alternative', Canberra Times, 27 March 1980, p. 9.

52. Titterton, Australian journal of forensic sciences, op. cit. note 51, p. 61; see also
Titterton, op. cit. note 48, p. 5.

53. Titterton, Australian journal of forensic sciences, op. cit. note 51, p. 64 and
Titterton, Australian quarterly, op. cit. note 51, p. 23; see also Titterton, op. cit. note
48, p. 8.

54. Titterton, Australian journal of forensic sciences, op. cit. note 51 , p.65.

56. Sir Ernest Titterton, "How feasible are the alternatives to nuclear power?’’, Canberra
Times, 16 December 1976, p. 2; also in Titterton, op. cit. note 48, p. 72, where the last
phrase is changed to 'a comparatively few years”’.

56. Sir Ernest Titterton, ""Bleak prospects for alternative technologies’, Canberra Times,
17 December 1976, p. 2; see also Titterton, op. cit. note 48, chapter 7.
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57. Sir Ernest’s figures for population and energy use vary somewhat from one
presentation to the next, though the accompanying text is often identical word for word.

Ultimate world Present global rate  Estimated known  Estimated undiscov-

Date population of energy use fossil energy ered fossil energy
reserves reserves

1956 0.015Q/year 40 40Q

1974 7x102 0.12Q/vear 230 4520

1975 7x102 0.28Q/year 320 4520

1977 12-15x1 cw 0.3Q/year 320 4520

1979 12-15x10 0.3Q/year 32Q 425.2Q

Qis doam British Thermal Units. Sources: 1956 (calculated from data in Titterton, op.
cit. note 47); 1974 (Titterton, Australian journal of forensic sciences, op. cit. note 51);
1975 (Sir Ernest Titterton, Ranger Uranium Environmental Inquiry, Transcript of
Proceedings, 23 October 1975, pp. 2424-2484); 1977 (Titterton, Australian quarterly,
op. cit. note 61); 1979 (Titterton, op. cit. note 48).

58. Titterton, op. cit. note 47, p. 63; Titterton, Australian quarterly, op. cit. note 51,
pp. 20, 22.

59. See the comparative analyses of energy usage by Joel Darmstadter, Joy Dunkerley
and Jack Alterman, How industrial societies use energy: a comparative analysis
(Baltimore: Johns Hopkins University Press, 1977) and Lee Schipper and Allan J.
Lichtenberg, ""Efficient energy use and well-being: the Swedish example”, Science, 194
(3 December 1976), pp. 1001-1013.

60. To my knowledge his only reference to this point is Titterton, op. cit. note 48, pp.
34.

61. Fundamental questioning of the relation of GNP to human well-being is also common.
See for example Tibor Scitovsky, The joyless economy: an inquiry into human
satisfaction and consumer dissatisfaction (New York: Oxford University Press, 1976).
62. See op. cit. notes 21 and 22.

63. lbid. See also American Institute of Architects, Energy and the built environment:
a gap in current strategies and A nation of energy efficient buildings by 1990
{Washington, D. C.: AlA, 1974), cited in Lee Schipper, ‘Raising the productivity of
energy utilization”, Annual review of energy, 1 (1976), pp. 455-517.

64. Sir Ernest Titterton, “"Environmental and other problems facing Australia”,
Australian journal of forensic sciences, 5 (September 1972), pp. 3-9 (p. 7).

65. Titterton, op. cit. note 55; see also Titterton, op. cit. note 48, p. 69.

66. Cleaning problems have been encountered with some solar collectors due to lack of
access to surfaces, for example in Israel. The solution to this problem is better design.
Sir Ernest presents the problem, however, as if it were not easily surmountable.

67. "Alternative long-range energy strategies’’, Joint hearing before the Select Commit-
tee on Small Business and the Committee on Interior and Insular Affairs, United States
Senate {Interior Committee Serial No. (94-47) (92-137)} {(Washington, D. C.: U.S.
Government Printing Office, 1977), 2 volumes.

68. Sir Ernest Titterton, "Nuclear power and future energy supplies”, in Harry Gelber
(ed.), International politics and world energy (Australian and New Zealand Association
for the Advancement of Science, May 1976), pp. 14-19 (p. 19).

69. In the years before nuclear power became a public issue, Titterton voiced rather
more concern about the hazards created by nuclear power, in particular those posed by
radioactive wastes. In 1956 Titterton considered the energy in the fission products to be
“’a very large quantity’’, cautioned that '‘such vast amounts of radioactivity should not
be introduced into world environment except under the most carefully planned or
controlied conditions’ and concluded by saying that problems such as ‘‘the pollution of
beaches with oil wastes ... pale into insignificance in comparison with the radioactive
waste hazard — a hazard which is the inevitable adjunct of an atomic power industry’’ (E.
W. Titterton, ""Nuclear power stations and waste disposal’’, Atomics, 7 (November 1956),
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pp. 394-398 (pp. 394, 396, 398), also in Titterton, op. cit. note 47, pp. 207, 210, 213).
Titterton at that time hoped that some practical use would be found for fission products,
because “’since they constitute a health hazard, they are an embarrassment to the

project” (Titterton, op. cit. note 47, p. 180).

70. Sir Ernest Titterton, from "Discussion”, in Gelber, op. cit. note 68, pp. 29-44 (p. 30).

71. Sir Ernest Titterton, ""Benefits we cannot forgo”, in Alan Manning (ed.), Uranium —
a fair trial {Canberra: Australian Labor Party, 1977), pp. 19-23 (p. 21).

72. Titterton, Ranger Inquiry Transcript of Proceedings, op. cit. note 57, p. 2939.

73. The most comprehensive sets of hazard comparisons are found in Titterton,
Australian quarterly, op. cit. note 51 and Titterton, op. cit. note 48, chapters 5 and 6.
74. Titterton, Australian quarterly, op. cit. note 51, pp. 34-35; see also E. W. Titterton,
letter, Canberra Times, 23 November 1976, p. 2, Ernest Titterton, *’ ‘Scare mongering’
on risks of nuclear waste", Sydney Morning Herald, 13 September 1977, p. 7 and
""Disposing of atomic wastes ", Sydney Morning Herald, 14 September 1977, p. 6, and
Titterton, op. cit. note 48, pp. 87-98.

75. See for example Robert D. Pollard (ed.), The nugget file: excerpts from the
government’s special file on nuclear power plant accidents and safety defects. Obtained
by the Union of Concerned Scientists under the Freedom of Information Act
(Cambridge, Massachusetts: Union of Concerned Scientists, 1979).

76. Titterton, op. cit. note 48, pp. 63-67; Sir Ernest Titterton, ""The lessons of Three
Mile Island”, Canberra Times, 18 April 1979, p. 15. Sir Ernest refers to the 1975 fire at
Brown’s Ferry in the US as an ‘incident’ (Titterton, op. cit. note 48, pp. 62-63).

77. In 1976 or 1977, figures of thousands of years of reactor operation necessarily
included reactors in nuclear submarines and tiny research reactors. According to figures
in "“World list of nuclear power plants’, Nuclear news, 19(10) (August 1976), pp. 66-79
as of 30 June 1976 there had been about 1000 years of operation of nuclear power
plants of 30MW or over. Of these years, about 300 were with small units less than 100
MW and about 500 with medium-sized units between 100MW anc 500MW. At that time
there had been only about 200 years of power reactor operation with large-scale units
greater than 500MW.

78. Titterton, op. cit. note 71, p. 21; see also Titterton, op. cit. note 48, p. 51. He also
makes, for example, the claim that the Three Mile Island accident ’did not result in a
single death or injury either to workers in the plant or to any member of the public”
(Titterton, op. cit. note 48, p. 64; Titterton, Canberra Times, op. cit. note 76).

79. Diesendorf, Canberra Times, 12 November 1977 and 28 December 1977, op. cit.
note 1; Pamela Langley, letter, Canberra Times, 10 February 1978, p. 2.

80. Titterton, op. cit. note 48, p. 87.

81. Some sample accidents: Edward Gleason who died of cancer after a plutonium
spillage (Patterson, op. cit.note 9, p. 236); Gerald Brown, a radiation worker with two
sons suffering from the genetic disease Hurler’s Syndrome (Richard Severo, "Too hot to
handle”, New York Times Magazine, 10 April 1977, pp. 15-19, 34-36; two radiation-
exposed Windscale workers whose widows were awarded damages {(Anon, "¢ 30,000
award to widows of Windscale men"’, Times (London), 16 November 1977, p. 6; two
Czech workers who suffocated in January 1977 following obstruction of a valve in a
nuclear plant (David Satter, "Soviet plan for nuclear energy surges steadily ahead”,
Canberra Times, 14 January 1980, p. 2). The US Atomic Energy Commission in 1973
listed over 10,000 disabling accidents and 300 fatalities at its facilities over the previous
25 years (Center for Science in the Public Interest (1757 S. Street, N.W., Washington,
D.C. 20009, USA), "Nuclear power: if it can go wrong, it will” (leaflet)). Many of the
above accidents would be of the sort which are inevitable at any construction site or
production plant. It is hard to tell how many deaths and injuries are specifically
attributable to the civilian nuclear power industry, but it is clear the number is not zero.
The best documented hazard is to uranium miners (see for example Areli S. Schurgin and
Thomas C. Hollocher, “’Lung cancer among uranium mine workers”, in D. F. Ford et al.,
The nuclear fuel cycle {Cambridge, Massachusetts: Friends of the Earth/Union of
Concerned Scientists, 1974), pp. 116-148).
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82. Robert E. Goodin, ""Uncertainty as an excuse for cheating our children: the case of
nuclear wastes’’, Policy sciences, 10 (1978), pp. 25-43; R. and V. Routley, "Nuclear
energy and obligations to the future”, /Inquiry, 21 (1979), pp. 133-179.
83. Ranger First Report, op. cit. note 6, p. 113; Energy Policy Project of the Ford
Foundation, A time to choose: America’s energy future {Cambridge, Massachusetts:
Ballinger, 1974), p. 183.
84. Charles Kerr, ""Health effects of nuclear power’’, New doctor, No. 7 (December 1977),
pp. 17-22. See also Amory B. Lovins, "Cost-risk-benefit assessments in energy policy”,
George Washington Law review, 45 {1977), pp. 911-943, also never mentioned by Sir
Ernest.
86. Titterton, op. cit. note 48, pp. 76-77. The work referred to is presented in Herbert
Inhaber, “"Risk of energy production’’, AECB-1119/RE V-2 (Ottawa: Atomic Energy
Control Board, P.0.Box 1046, Ottawa, Canada K1P 5S9, November 1978), Herbert
Inhaber, “‘Is solar power more dangerous than nuclear?”’, New scientist, 78 (18 May 1978),
pp. 444-446, and Herbert Inhaber, “Risk from energy from conventional and nonconven-
tional sources”, Science, 203 (23 February 1979), pp. 718-723.
86. John P. Holdren et al., ""Risk of renewable energy sources: a critique of the Inhaber
report”’, ERG 79-3 (Berkeley: Energy and Resources Group, University of California,
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