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Introduction

There is now unmistakable evidence of a widening split within the Western industrial
nations arising from conflicting views of society; for and against change. The
argument is over the benefits of 'progress' and growth. On one side are those who
seek more jobs, more production and consumption, higher standards of living, an
ever-increasing GNP with an increasing globalisation of production and welcome the
advances of science and technology confident that any temporary problems that arise
can be solved by further technological development - possible energy shortages as a
growing population increases energy usage can be met by nuclear power
development; food shortages by the increased yields of GM crops. In opposition are
those who put the quality of life before GNP, advocate a more frugal life-style,
reducing needs and energy consumption, and, pointing to the harm caused by
increasing pollution, press for cleaner air and water standards. They seek to reduce
the pressure of an ever-increasing population and above all to preserve the natural
environment. This view is associated with a growing uncertainty as the established
order is challenged with the rise in status of 'alternative' science and medicine.

This paper argues that these conflicting views reflect instinctive attitudes. These in
turn draw support from beliefs selected from those which uncertainty offers. Where
there is scope for argument over the tuth or validity of a 'fact', the choice of which
of the disputed views to believe will be determined by a value judgement. This
applies to all controversial social and political issues. Nuclear waste disposal and
biotechnology are but two particular examples in the technological field; joining the
EMU is a current political controversy where value judgements based on attitudes
deter-mine beliefs. When, or if, a controversy is finally resolved the judgement arrived
at will be justified by the belief that the consequences of the course chosen will be
more favourable than if the alternative had been adopted.

Attitudes and beliefs

The primacy of attitudes over beliefs (of values over disputed facts) was insisted upon
by the 17 lh/181h century Scottish philosophers, Locke and Hume. This means that
attitudes are not determined by beliefs, but the opposite; credibility is given to those
beliefs that are in conformity with the attitudes which adopt them..
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Some 300 years ago John Locke, in 1690, published the Essay Concerning Human
Understanding. His aim, at a time when disputes over religion played a great part in
human affairs, was to free people from bondage to dogma and superstition by
analysing the role of reason in relation to religious faith. Now, when controversy over
the environment and economic growth is supplanting religious debates as a major
source of ethical concern, Locke's insights are still relevant.

Locke recognised the determining part of what he called enthusiasm - he
ungroundedfancies of a man's own brain.. which he saw.. as a foundation both of
opinion and conduct. A key phrase comes in Book 4 men being most forwardly
obedient to the impulses they receive ftom themselves. .. For strong conceit . is
heightened into a divine authority, in concurrence with our own emper and
inclination. This is certainty without proof and without examination; the enthusiasts
cannot be mistaken in what iheyfeel.. hey are sure, because they are sure: and their
persuasions are right because hey are strong in hem. / For the enthusiasts their
beliefs are determined by their attitudes. They believe only what they want to believe.
"My mind is made up, do not confuse me with facts".

David Hume said much the same in his Treatise ofHuman Nature published in 1739.
Wefirst have an emotional response towards an object, afeeling which is often quite

primitive ... hen we seek to make it intelligible by looking for identification and
explanatory Lelie s. What actually comes frst is the emotional response. 2 While
attitudes and beliefs jointly determine the course of an action of opinion, attitude
takes the major role, belief the minor role, presenting only the information to confinn
the rightness of the attitude - a view later endorsed by Freud: What a minor par is

3played in human qffairs by the intelligence as compared with the life of instincts.

Attitudes can be seen as character traits, dispositions, passions; durable principles of
the mind, which extend over the whole conduct and enter into the personal
character.' They are instinctive psychological states with respect to acting in a certain
way. For Hume the individual is "not indifferent to "; is "in favour of"; has an
"inclination or a propensity toward"; is inclined to "give preference" to; has an
,,appetite for" or an "aversion against" acting in that way. 'Tis impossible, herefore
that this passion can be oppos'd by, or be contradictory to truth and reason... 

While beliefs may be judged, or asserted to be, true or false, attitudes are instinctive.
They cannot be judged in this way; they are complete in themselves and cannot be
said to be true or false, they are just there. This difference between attitudes and
beliefs can be seen in what hs been called the direction offil.' An attitude succeeds
not by being true but by being satisfied. In so far as the world fails to fit the
conditions set, the remedy requires a change in the way the world is, not a change of
the subject's attitude. A belief on the other hand can be subjected to truth evaluation.
A belief succeeds if it fits the world; it succeeds if it is true. It then becomes (or ought
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to become) an accepted fact, beyond dispute - a reason. The remedy for a false belief
requires a change of belief, not a change in the world.

Uncertainty

Belief however implies that there is a degree of uncertainty or even
lunknowableness', in contrast to knowledge, which is an acceptance of fact. Beliefs
can change. No one now believes that the sun goes round the earth, but in 1616 a
commission of eleven theologians, after carefully examining the evidence,
unanimously reported to Pope Paul V that the contrary idea was not only "formally
heretical" but also "foolish and absurd" in philosophy.

The domination of attitude over belief comes into play when there is uncertainty or
scope for different interpretations of the facts when these are available, or when they
are based on extrapolations and assessments which go beyond the bounds of certain,
accepted knowledge. For many controversial issues however the 'truth' of a belief is
not easily established. The scope for uncertainty is then unlimited. This is not new.
Hume wrote in the introduction to his Treatise of Human Nature 1739) There is
nothing which is not thesubject of debate, and in which men of learning are not of
contrary opinions. The most rivial question escapes not our controversy, and in the

7most momentous we are not able to give any certain decision.

It is always easy to doubt the evidence or to suggest that it is incomplete. Again to
quote Locke: There are veryfew discourses so short, clear, and consistent, to which
most men may not, with satisfaction to themselves, raise this doubt ... either ... there
may be a fallacy in them .. or, additionally or alternatively. I know not yet all that
may be said on the contrary side.N The lack of clear evidence of harm, or of benefit
from disputed policies continues to confuse the debate. Locke's comment from 1690
is strikingly echoed in a History of Environmental Politics published in 2000. Since
information deficiencies were rampant in environmental affairs, it was easyfor he
discontented to argue hat insufficient information or he wrong information or the
wrongscientific advisors were relied upon for the decision. �'

The confusion that arises is intensified with the recent emergence of aternative'
knowledge, which has successfully jostled for a place alongside 'establishment'
knowledge. We are moving towards a "cultural relativism" as elaborated by, for
instance Paul Feyerabend,"' where reason, "grounded in subjective values" is what 
believe". No one offers certainty, not even in science. The principal of uncertainty is
moving increasingly into everyday life. The ideal of an appeal to an unbiased
scientific independent arbiter is no longer available when the opposing sides can put
forward their own scientific experts to support their own case.

Attempts to establish certainty can be challenged. Economic and social arguments
based on the factual determination of 'experts' can be contradicted by opinions or
'facts' advanced by rival experts. Attempts to establish scientific certainty can be
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challenged by a resort to 'alternative' science, or even opposed, as in the destruction
of the field trials of genetically modified crops deliberately seeking to prolong
uncertainty. The 'precautionary principle', if in doubt ban it, thrives on uncertainty.

In some cases the uncertainty is intrinsic. It is generally accepted that the damage
from low-level radiation is unlikely to be proven or disproved through
epidemiological studies. This gives room for opposing views to be strongly held. The
French Academy of Science and the American Health Physics Society both criticise
the Linear-No-Threshold (LNT) extrapolation used by the radiation protection
authorities as an assessment of harm from low exposures over an extended period,
while the environmental organisations seize on LNT to justify their claim that there is
no safe dose of radiation.

Similarly compliance dose calculations extended up to 10,000 years, by the
proponents of the Yucca Mountain geological repository, are countered with
projections of higher doses up to 100,000 years into the future by those opposing the
project.I1 The uncertainties in any predictions of what might happen so far into the
future leaves the choice of which to believe very much dependent on one's attitude.
The 'problematic' nature of the judgements involved was also emphasised at the
previous Valdor conference. "Virtually every probability proposed for some site
characteristic is questionable because of the numerous value judgements that
scientists must make in the face of uncertainty about site data and methods." 2If a
supporting belief can be shown, by 'establishment' science, to be unsustainable, those
holding the attitude will turn to 'alternative' science to find justification for their
views.

It is entirely rational to select, from the alternatives which uncertainty offers,
those beliefs or 'facts' that support or are in conformity with an underlying
attitude or set of values.

Risk

Risk also depends on uncertainty. If the outcome were known there would be no risk.
But risk is now identified with danger. Risk, which originally meant the probability of
an event occurring, combined with the magnitude of the loss or gain that would result,
now refers more to the negative outcome. A high risk means a lot of danger.

Mary Douglas 3argues that the concept of risk is now used to protect individuals
from the actions of others. To be "at risk" is to be vulnerable to events caused by
others. Risk is now used as a stick to beat authority, to exact restitution for victims. A
risk threatens the individual directly, and tends to promote a direct response. The
concept of risk can then be used deliberately as a weapon by the proponents of one
side to mean danger from future harm caused by the actions of their opponents. As an
example the simple messages that nuclear power is too risky, or that any release of
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radiation into the environment no matter how small carries some risk, elicit an
immediate reaction; the risk is not so much to society at large but directly to you as an
individual.

Opposing attitudes

This raises the question of the origin of the differing attitudes on which little seems to
be nown. The opposition between change and stability has a long history, which can
be traced back to the beginning of civilisation, with the balance between the two
oscillating over time. 14 It also seems that attitudes can be linked to or triggered by
powerful mythological forces. The mythology linking "Frankenstein food" with
genetic modification and cloning - humans playing God - has been convincingly
analysed. 1 5A similar study demonstrated the relation between alchemy and the fear of
radiation with opposition to nuclear power. 6

This opposition of attitudes is heightened by the contrasting positions of the two
sides. The proponents of change are usually a small group of entrepreneurs, scientists,
and technologists, medical specialists, etc. pushing new ideas often with the support
of government and authorities; small in number but with a powerful influence. Those
who see no need for, and are resistant to change, or who are swayed by NIMBY,
while much larger in number, have hitherto been relatively powerless but they are
now being organised as an influential movement through the nongovernmental
organisations.

Change attitudes rather than beliefs

This difference is reflected in the strategy the two sides adopt. The precepts of Locke
and Hume have been forgotten by the proponents of change who have preferred to
concentrate on beliefs; emphasising the benefits that they say will arise from the
proposed change. The environmental organisations on the other hand have, with
some success, concentrated on awakening or changing attitudes. Once an attitude has
been formed conflicting beliefs will be disregarded and be of little effect in changing
public opinion.

The slogan "small is beautiful" - an expression of an attitude - strikes home. But to
oppose it even the advocates of international mergers hesitate before proclaiming the
opposite attitudinising slogan "bigger is better"; their case, based on the belief that a
greater efficiency and profitability will follow, then fails to convince. Globalisation is
now under increasing attack. Natural, organic fanning is valued over 'factory
fanning' with its reliance on artificial fertilisers and pesticides; the belief, supported
by some scientific studies that conventional farming gives an increased and usually a
better quality product is ignored. In the controversy in the UK over joining the Euro
the case against is founded on notions of national sovereignty and talk of defending
the pound. These passionate insular attitudes are likely to carry more weight than
academic and disputed economic beliefs that entering Euroland will bring more jobs
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and greater prosperity. The fear some parents have of the MMR (mumps, measles and
rubella) vaccine outweighs the assurances given by the government and a majority of
the medical profession. This might be seen as deriving from a similar attitude of
opposition to the the original smallpox vaccinations in the late 18 1h century.

The patronising assumption often made is that this opposition must be due to
ignorance or misunderstanding and that with a greater knowledge, with more and
better infori-nation, all will be well. The media, usually a main source of information
on scientific and technological development, is blamed for sensationalism or
misreporting A proliferation of bodies is being set up in the UK by the leading
scientific institutions to try to correct this. Yet if science is used to arbitrate in what is
essentially a societal dispute it loses its independent status and in the end disqualifies
itself. Those whose attitudes are against the changes being brought in by new
scientific and technological development will still be able, from the alternative beliefs
offered by the scientists supporting the positions of the environmental groups, to have
the rightness of their opposition confirmed. Information to the contrary from the
industry or public authorities will be ignored or rejected. Better communication with
the public will not reconcile basic differences. A greater knowledge or more
information will not influence the opinions of the majority people when the
information is itself subject to dispute. It will be accepted or rejected according to the
attitudes held, and the extent to which these are in sympathy with one or other of the
extreme positions. More, and contradictory, information will only reinforce existing
beliefs. Public information programmes are more likely to create a better-inforined
opposition than gain wider public support. Any attempt to make decisions on
controversial projects must recognise that the controversy arises from opposing
attitudes each with its own supporting beliefs. Focussing solely on the minor
component by attempting to modify beliefs will not resolve the problem if the
attitudes, as Hume insists, cannot be pronounced true or false, or to be either contrary
or conformable to reason. 1 7

Nuclear waste

Turning specifically to the question of nuclear waste disposal the opposition to
nuclear waste facilities can be seen as an extension of an attitude against nuclear
power, possibly reinforced by an aversion to waste. When the scientific information
can be interpreted to suggest that radioactive waste presents a serious risk of hann to
public health this opposition becomes entirely rational. And when that interpretation
is based on an attitude of aversion no amount of information explaining that the risks
are exaggerated or even without foundation will carry conviction. The priority must
be to seek to change the attitude when the positive information will be more readily

accepted.

The concepts of citizen's juries, consensus panels, science courts, consultations and
dialogue etc are directed more towards changing beliefs than changing attitudes and
are unlikely to have any effect on public opinion. Consensus is not possible when
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there are firmly held opposing positions. Nor will it be possible to find an attitude-
free' panel or jury that can give dispassionate advice on deeply held matters. Pope
Paul V's eleven theologians were undoubtedly influenced by their attitudes, and more
recently the disputed US presidential election has shown that even the US Supreme
Court has difficulty in coming to a completely dispassionate conclusion. The
assessment of a citizen's jury will depend on the attitudes of those who serve on it. It
will only give a snapshot of the prevailing view in a given society at that time.

The implied intention of these measures, and indeed the declared aim of this
Symposium - the need for transparency in risk assessment and decision processes -
seems to be to find some means to persuade the public to accept a decision they
would otherwise reject. But, in the absence of a supreme arbiter, who is to make the
judgement between controversial decisions based on attitudes, which by their nature
cannot be judged right or wrong? This judgement can only be applied to the
supporting beliefs, for which uncertainty offers a choice.

Under these circumstances it is not possible for one side or the other to claim that
their view should prevail. Even if the proponents of a nuclear project or waste
management site can convincingly demonstrate that it can be built and operated safely
opponents can always raise ethical objections. But here again there are no absolute
standards of ethics. Ethical beliefs are also determined by attitudes.

The only solution for the proponents of scientific or technological development must
be to seek to change attitudes so as to ensure that with a majority support they can
override or disregard the opposition. And of course their opponents will seek to work
in the opposite direction. It is however possible that though strongly held attitudes
will reject all opposing beliefs, more weakly held attitudes could be swayed by
convincing evidence, and all will in the end be determined by the passage of time.

While attitudes may not easily be changed by being challenged by disputable beliefs
they can be confronted by competing attitudes. Instead of being drawn into debate on
the detailed scientific and technical aspects of a waste disposal facility the discussion
should seek to forrn a responsible attitude to solve an existing problem or to meet a
clearly existing need. The waste already exists and something must be done with it. It
is not a problem that can be put off indefinitely. It is also possible that a local
community can, if assured on safely grounds, see real benefit from employment
opportunities and an enhancement of the local infrastructure. If the public are in
sympathy and can see the benefits they will accept some risk.

Recent developments in Sweden where SKB is now in the process of working with a
number of municipalities on the siting of a deep disposal repository show that this
approach can achieve success. In Finland too it seems that it is the positive attitude of
the local community near the Olkiluoto nuclear power station that has opened the way
to the construction of a deep disposal site. In this, trust in the regulatory and other
authorities is a necessary requirement. It has for instance been remarked that the level
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of debate over GM modified food is much lower in the United States than in Europe.
This acceptance of GM food has been ascribed to the trust of the American public in
the regulation and independence of the Food and Drug Administration.

The role of experts must be to try to resolve the uncertainty and work towards a more
general acceptance of 'fact'. This is an essential, but likely to be an unrewarding, task
given the opportunity for promoting uncertainty. The prime role must rest with the
political decision-makers who should clearly set out the basis of, aims, and need for
the proposals they recommend, to give a lead to the public attitude. The role of the
regulators is to give confidence that all conditions imposed on an activity are met.
The media have no direct role; they are there to be used by either side in the debate,
but will understandably give greater prominence and coverage to the more sensational

issues.
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