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1. Introduction

This paper seeks to consider social amplification as it applies to risk perception.
Perceptions of the magnitude of a risk are conditioned by issues such as the degree of
uncertainty in probability and consequences, the nature of the consequences and the
relative weightings placed on probability and consequences. Risk perceptions are
also influenced by factors such as confidence in the operator of an industrial process,
trust in the regulator and the perceived fairness of regulatory decision-making.
Different people may hold different views about these issues and there may also be
difficulties in communication.

The paper identifies and discusses self-reinforcing mechanisms, which will be
labelled "lock-in" here. They appear to apply in many situations where social
amplification is observed. Historically, the term "lock-in" has been applied mainly in
the technological context but, in this paper, four types of lock-in are identified,
namely scientific/technological, economic, social and institutional lock-in. One type
of lock-in tends to lead to the next and all are buttressed by people's general
acceptance of the familiar, fear of the unknown and resistance to change.

The author has a technical rather than a social science background and has some
experience in involving the public in decisions on risk-related matters. The view
presented is personal but seeks to be analytical.

2. Risk perceptions

Risk perceptions can differ on a number of counts including, in particular:

- On the nature and magnitude of the risks being taken; and
- Given agreement about the nature and magnitude, on whether the risks

concerned are worth taking.

Factors influencing such perceptions include the perceived competence and
responsiveness of the operator and the perceived effectiveness and responsiveness of

the regulator.
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2.1 Perceptions about the nature and magnitude of the risks
being taken

The nature and magnitude of a risk are a function of two variables, namely:

- The probability (or probability density function, e.g. probability per unit time) of
a certain set of consequences being realised; and

- The nature and magnitude of the consequences.

Each of these variables is potentially subject to unquantified uncertainty. The
probability is always subject to unquantified uncertainty, because probabilities must
be inferred and there are always limitations to the data/infon-nation/knowledge base
from which the inference is made. The nature and magnitude of the consequences
are sometimes subject to uncertainty. Uncertainties can sometimes be reduced, but
uncertainties in the numerical quantification of probability can never be eliminated.
To the extent that there are unquantified ucertainties associated with the probability
or consequences of a isk, there is room for a difference of view and perception of the
nature and magnitude of the risk.

All risks are in the future and many risks depend on human actions. Perceptions of
the nature and magnitude of a risk depend on the level of confidence vested in the
people carrying out the relevant actions. In an industrial situation, this means
confidence in the operator, the regulator and the regulatory process.

Another issue is the nature of the consequences, about which there may well be
disagreement. In a scientific or technological field, there will usually be a consensus
view of the nature of the consequences, held by most of the relevant specialist
community, but there may also be outlying views. Outlying views usually prove
wrong eventually, but they occasionally prove correct. Even with a specialist
consensus, however, there may not be a public consensus.

Even given a public consensus about the nature of the consequences, different people
may have different views as to the ranking order of severity of risks associated with
consequences of different kinds, e.g. death as against property damage, or dath from
cancer as against death from physical injury. For example, there may be
disagreement about the economic value which is to be put on human life, with some
people possibly objecting in principle to the exercise of putting a value on life.

The issue also arises as to what function risk is of probability and consequences.
Essentially, one may place greater relative weight either on the probability or on the
consequences. Different weighting of the two variables can lead to difference of
perception of the magnitude of the risk.

The above discussion attempts to identify some objective reasons for differences in
the perception of the nature and magnitude of a risk. In a situation of perfect
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dialogue between people with different perceptions, it might be possible to reach a
common understanding as to why their perceptions differ. In practice, however,
dialogues are imperfect and are sometimes difficult to achieve at all. Some of the
difficulties associated with establishing dialogues are:

- The impossibility of having a dialogue with "the public" at large
- The unwillingness of persons or groups to enter into a dialogue, perhaps for fear

of their position being compromised ("guilt by association")
- Misunderstandings caused by lack of a common set of concepts
- Misperception of the reasons for organisin a dialogue (if the issue is being

treated seriously, it must be a matter for concern)
- Pre-established positions, based on political, economic, social, or institutional

interests
- Suspicion of the motivations of the other parties involved
- The view that feelings are more important than reason
- Lack of agreement about the issues to be debated

2.2 Perceptions about whether risks are worth taking

Even where there is agreement about the magnitude of risks, there is still room for
difference of view and perception as to whether the risks are worth taking. This is
about putting risks in a wider context.

There may be a few people who take the view that no risk is worth taking but, if
pursued to its logical conclusion, this view would lead to a very strange lifestyle
indeed. Most people lead their lives as though some risks, at least, can and should be

borne.

A logical view of whether risks are worth taking might regard them as a form of
detriment, with a udgement to be made on whether there is a net benefit in thei
overall balance of benefits and detriments associated with the activity giving rise to

the risks.

While this may be logical, it is by no means simple to apply nor value-free. It can be
a complicated matter merely to identify and quantify all the benefits and detriments
associated with the activity concerned. Then there is the need to agree with other
persons or groups on the validity of this information. Some of the value-related

issues are:

- How to weigh benefits and detriments which are of qualitatively different kinds

against one another
- How to deal with unquantified uncertainties associated with benefits and

detriments other than risk
- How to deal with situations where the benefits and detriments fall unequally on

different groups of people
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- Whether distinctions should be made between situations where the risks are
imposed as a result of activities undertaken by oneself, as opposed to activities
undertaken by other people (or by faceless authority)

- Whether the individual can perceive when and where he/she is exposed to the
risks concerned

- What the individual can do to control his/her exposure to these risks, and what
the individual perceives he/she can do

- Whether the same or equivalent benefits could be achieved by other means
without incurring the risks and/or other detriments

- Whether the purported benefits are indeed benefits
- Whether the activity concerned is morally/ethically acceptable

3. Social amplification lock-in

It has been observed that perceptions of risk are subject to feedback mechanisms. In
some cases (e.g. radioactive discharges from nuclear sites, genetically modified
organisms) the feedback is positive and there is "social amplification" of the
concerns, while in other cases (e.g. radon in houses, global warming) the feedback is
negative and these issues do not receive the public attention they would seem to
deserve. In cases of the frst type minor incidents are magnified by press coverage
and public reaction, while in cases of the second type a major development goes
almost unreported.

Politicians, pressure groups and media people will all say that they can do little to
influence whether particular issues are subject to positive or negative feedback in the
public arena. One measure of personal or organisational success in this arena,
however, is to identify and exploit the cases where there is positive feedback.

Where feedback is positive a sensitisation process seems to have taken place which
would be difficult to reverse. In other words, a process of "lock-in" has occurred.
Lock-in relates to the adoption of entrenched attitudes, positions and ways of doing
things. It may be broadly categorised into four main types which overlap, interact
and reinforce one another, namely: scientific/technological lock-in; economic ock-
in; social lock-in; and institutional lock-in. All these types of lock-in are buttressed
by people's general acceptance of the familiar, fear of the uknown and resistance to
change.

3.1 Scientific/technological lock-in

Technological iock-in concerns a situation where so much scientific and
technological effort has gone into a particular technological system that it becomes
horrendous to contemplate a fundamental change of approach, especially for those
directly involved. Opponents of the nuclear industry or of the automotive industry
would say that the industry concerned and its associated infrastructure have become
subject to technological lock-in. Because comparatively little scientific and
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technological effort has gone into alternative approaches which might deliver the
same or similar benefits, it becomes difficult or impossible to say whether such
alternative approaches would be viable. Any major change in approach would
therefore involve a leap in the dark as well as an enormous write-off of technical

effort.

Science as well as technology may potentially be subject to lock-in, in that so much
scientific effort and resource may be deployed on the basis of a particular
understanding of nature that it may become very difficult to change tack if this
understanding is subsequently found to be flawed. The possibility of finding such a
flaw may itself tend to discourage fundamental probing. An example of an area
where such a problem might arise is the construction of giant particle accelerators on
the presumption that they will add to knowledge based on a particular model of

particle physics.

3.2 Economic lock-in

Economic lock-in is often related to technological lock-in because scientific and
technological resource costs money. More generally, economic lock-in relates to
either or both of the following:

- Projects involving a large capital expenditure which may or may not have a
significant scientific and technological component

- Industries where many people's livelihoods are at stake

Some examples from UK industrial history where economic lock-in occurred but
developments eventually forced change a-re to be found in: the canal infrastructure
(which was largely supplanted by the railways); the railway infrastructure (which
was partly supplanted by the automotive infrastructure); the coal-mining industry;
the steel industry; the ship-building industry; the automotive industry. In several of
these instances there was considerable investment of political effort and economic
resource in an attempt to maintain and even develop the industry against the
economic tide. This had the result that, when the inevitable changes came, they were
more drastic and socially disruptive than might otherwise have been the case.

3.3 Social lock-in

Social lock-in can be related to economic lock-in, particularly when many people's
livelihoods are at stake, because such people tend to form a social grouping. In other
cases, it occurs when social structures and attitudes form on the basis of experience
or some presumption about society or the wider world. It can be strongly reinforced
by peer pressure. An example is the polarisation which took place between "bosses"
and labour unions in 20'h century Britain. This example shows that social lock-in can
have major political overtones.
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Examples of social lock-in can be found in behaviour patterns in present-day Western
society, such as reliance on the motor car for activities such as shopping, which were
previously carried out on foot or using public transport. Use of the car encourages
the development of out-of-town shopping facilities where ample car parking can be
made available. As a result, town centre shops are deprived of revenue and may be
forced to close, degrading the shopping facilities for people without cars, while
people who possess cars may be forced to use them for shopping because there are no
other reasonable means of reaching the out-of-town facilities. This form of lock-in
can have profound environmental, as well as social, effects.

Some forms of social lock-in appear to arise from copying the actions of others,
coupled with expectations of certain forms of behaviour created by peer pressure.
Once such forms of behaviour become entrenched, they are extremely difficult to roll
back. Possible examples are football hooliganism and, more mildly but more
pervasively, graffiti drawing.

This exarnple may be regarded as a particular case of a more general "social
bandwagon" effect. When applied to issues perceived to be of social concern (e.g.
nuclear power, genetically modified organisms), this effect may take at least two
forms which reinforce one another, namely:
- Other members of my social group (or group to which I should like to belong)

are concerned about this issue and so I ought to be concerned too; and
- Other members of my social group are behaving in this way and so, for social

solidarity reasons or because I do not wish to be conspicuous among my peers, I
ought to behave in this way too.

In this way, a particular attitude to some issue, or a particular form of behaviour, can
become a badge of membership of a given social group.

3.4 Institutional lock-in

Scientific/technological, economic and social lock-in often lead to institutional ock-
in because institutions are frequently set up to support what appears to be established
in these other areas. Thus, a large infrastructure of local bank and building society
branches was set up in the UK to support public demand for over-the-counter
financial transactions. This institutional infrastructure appears to be in the process of
being at least partly supplanted by developments such as cash machines and
telephone and online banking.

It is possible to argue that the political institutions of a nation such as the UK or USA
are essentially 18" century in concept, have overrun their period of maximum utility
and ought to be re-examined. However, they suffer from lock-in and would be
difficult to modify in a radical way. It is also possible to argue that the very concept
of a nation state is no longer nearly so relevant to people's requirements as it once
was, or seemed to be. But again, lock-in is an obstacle to change.
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Institutions require people to run them. Such people have a vested interest in
perpetuating their institutions because they gain both livelihood and status from
them.

4. Role of the Regulator in Promoting a Dialogue

The regulator seeks to make decisions which achieve the common good rather than
supporting or perpetuating any set of vested interests. In this regard the locked-in
positions of stakeholders, whether organisations, interest groups, or individual
members of the public, are obstacles and challenges to the regulator. Existing
methods of consulting stakeholders include inviting responses to written consultation
documents and holding public meetings and face-to-face "surgeries" with individuals
and small groups. Among these methods, only the dialogue provided by surgeries
seems to offer significant scope for people to move from preconceived positions, and
this is extremely labour-intensive for the regulator.

In the UK, the Environment Council has developed a diagrammatic representation of
the relationship between stakeholders who may hold entirely different debating
positions. The diagram consists of two overlapping triangles on a horizontal base.
The separate tops of the triangles represent the different debating positions. At the
next level down, representing interests rather than positions, there is some overlap
between the triangles. At the lowest level, representing underlying needs, there is a
large overlap between the triangles. In order to achieve a proper dialogue rather than
a mere debate, it is necessary to drill down through the different levels to the
underlying needs.

The RSCOM Project of the European Union seeks to support participating
organisations in developing transparency in radioactive waste management
programmes and methods for engaging the public more effectively in the decision-
making process. The Environment Agency is involved in part of the Project that
entails a rigorous evaluation of public participation processes, the selection of
evaluation criteria, and the development and testing of selected processes, including
the use of web-based discussion. The aim is to produce recommendations for the
improvement of communication, transparency, and the understanding of risk. The
emphasis of the project will be on the processes trough which dialogue between the
public, relevant organisations and stakeholders can take place, rather than on the
issues under discussion. However, insights on concerns, aspirations and underlying
values in relation to long-term radioactive waste management will also be developed.

5. Conclusions

This paper has identified a mechanism labelled "lock-in" as a significant component
of how social amplification occurs, both in general and in people's perception of risk.
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Once lock-in has taken place it can lead to behaviour which may not be in people's
own best interests, but which would be difficult to reverse.

The regulator seeks to make decisions which achieve the common good rather than
supporting or perpetuating any set of vested interests. In this regard te locked-in
positions of stakeholders, whether organisations, interest groups, or individual
members of the public, are obstacles and challenges. Existing methods of
consultation are unsatisfactory in terms of achieving a proper and productive level of
dialogue with stakeholders.

The RISCOM Project of the European Union, which includes the involvement of the
Environment Agency, seeks to support participating organisations in developing
methods for engaging the public more effectively in the decision-making process, in
the context of radioactive waste management programmes. The aim is to produce
recommendations for the improvement of communication, transparency, and the
understanding of risk.
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