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Abstract

The authors of this paper profess no formal ethical or philosophical training from
which to develop their position on Values in Decisions on Risk. However, as
scientists with practical experience in carrying out a range of quantitative studies,
we consider that we have some understanding of the strengths and weaknesses
inherent in environmental risk assessment. Moreover, in attempting to use the
results of such assessments, we have observed some of the ways in which
quantitative risk information is used and abused.

In this paper, therefore, we offer a practitioner's perspective that underlines the
essential role of risk as a tool to inform and guide decisions, while at the same time
emphasising the need for its proportionate use in a complex arena. We draw on
experience that includes assessments for radioactive waste management and
disposal, but also incorporates a range of assignments where assessment of the
scale of potential environmental liabilities was a critical factor in decision making.
We do not pretend to offer a resolution to the challenges laid before this
Symposium, but seek to explore common themes and lessons learned regarding the
role of risk information in goal-setting, performance monitoring and the overall
decision process.

Policy makers and regulators must act responsibly to protect confidence, not just
the health of people and the environment. In doing this, to ignore risk information
as a key component of strategic thinking is equally as disproportionate as making it
the sole basis for decision making. There is a clear need to explain better the basis
of, and motives behind, decisions - not only in terms of transparency in risk
assessment but also to distinguish between the scientific and the socio-political
component of the argument.

287



Introduction

It is often said that prediction is difficult, especially concerning the future. As
Professor John Adams has noted, however, we do not to respond blankly to such
uncertainty, but seek to impose meanings upon it, so that we can act on those
meanings [1]. The response of science to uncertainty is routinely framed in the
language of probability theory, but such probabilities are rarely 'pure'. The risk
analyst will typically need to invoke a variety of assumptions and hypotheses in
order that impacts and their corresponding probabilities can be estimated.
Consequently, risk estimates are routinely developed in the regime of what Adams
has identified as 'virtual risk'.

The precautionary principle is not necessarily a reliable guide for action in
confronting virtual risks, for how can we be satisfied that allocating resources to
respond to such risks will not lead to other, and possibly more tangible, adverse
effects? In general, if society pays too much to avoid particular perceived risks,
there will be less available to spend on managing other risks or otherwise
expanding and improving our way of life. Our post-modern society is therefore
compelled to confront an apparent contradiction between the fundamental role of
risk information in informing society's decisions and its essential insufficiency to
provide us with the guidance we seek. This, in turn, challenges us to admit that
our motives may be mixed, that our values may not be clearly understood or
expressed and that some decision - however far from ideal - may sometimes be
preferable to none.

This Symposium on Values in Decisions on Risk reflects the disparity between an
increasing advocacy for, and reliance on, the use of risk assessment in decision
making to protect people and the environment, and a growing awareness of its
limitations. A Parliamentary report published in the UK three years ago noted that
"debate has been raging for some time" between those arguing that policy and
regulatory decisions should be based on the best quantitative assessment of
'objective risk' and others favouring the view that all concepts of risk are
subjective [2]. This review followed soon after the previous year's controversy
over the proposed sea disposal of the Brent Spar platform, from which Shell UK
concluded that "technocratic compliance with rational science-based regulation is
not, in itself, enough" [3].

One conclusion from this situation has been an increasing recognition that the role
of quantitative risk assessment is to inform risk management decisions rather than
to prescribe responses. For example, the UK Government's review of radioactive
waste management policy [4] concluded that reliance could not be placed
exclusively on estimates of risk to determine whether a disposal facility is safe.
This was subsequently reiterated in the published regulatory Guidance on
Requirements for Authorisation for such facilities [5]. It is also widely understood
that "decision making should be open, accountable and inclusive; seeking to
achieve consensus; and taking proper account of both the natural and social
scientific dimensions of risk" [2]. As a result, increasing emphasis is now being
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attached to the systematic appraisal of values as an input to the decision process.
For example, the UK Royal Commission on Environmental Pollution recently
concluded that "values should be articulated at the earliest stage possible in
setting [environmental] standards and developing policies" [6].

The search continues for effective approaches to articulating values and
incorporating them into environmental decisions in order to identify a more
acceptable outcome. Several have been identified and compared in the recent
Royal Commission report [6] and it is not intended to explore these in the present
paper. We observe, however, that there appears to be a need for criteria to assess
the effectiveness of different value appraisal methods in terms of their ability to
deliver improved quality and robustness in the final decision. In what follows, we
take our lead from the emphasis on "sound science" that remains, in the UK at
least [7], of primary importance in environmental policy and decision making.

The requirement for sound science as a basis for environmental policy is not a
requirement for absolute knowledge or certainty - it does imply, however, that the
limitations involved in any risk assessment should be made explicit [6]. Here, we
consider factors contributing to the 'value' of risk information in decision making
for environmental management, and how risk assessments might best be used as
part of a transparent overall decision making process. This involves the following
basic considerations:

What is the 'value' of risk information?
- What are the requirements of a 'risk-informed' approach to decision

making?
- How can risk information be used transparently?

Valuing Risk Information

The term 'risk management' is commonly used to describe actions taken to control
threats to human health and the environment from industrial and other types of
activity. In practice, however, the implementation of risk management involves a
range of different approaches taken in different spheres of activity and in different
countries. Such differences can be attributed to a variety of factors on influences,
including regulatory practice, economic pressures and political/cultural systems.

Lying at the root of the present trend towards deregulation is the implicit
recognition that globally prescriptive, or 'commodity', approaches to rule-making
fail to recognise the need to strike cost-effective, local, balances between risks and
benefits [8]. In the limit, prescriptive rules do not necessarily make industrial
activities measurably safer, but they can impose such costs that they make industry
uncompetitive or divert resources away from other priorities. Hence the message
is reinforced: risk information is an essential component in the optimisation of
decision making, but to focus on prescribed least-risk solutions may not only be
unaffordable, it may not even be the endpoint that most would wish to see
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implemented. As deregulation has spread across a wide range of industrial sectors,
companies have increasingly found it necessary to develop their own expertise and
strategic thinking for operational risks that were traditionally managed simply by
adhering to prescribed regulatory requirements [9]. The maintenance of assets,
prioritisation of investments and management of projects are among a range of
areas that have been affected by the development of corporate risk management
strategies.

Prioritising actions using a risk-informed approach does not necessarily require an
absolute evaluation of risk; rather, the requirement is primarily to be able to
compare the relative risks associated with alternative course of action. Here, risk
information comes into its own; although the quantitative calculation may involve
a range of hypotheses and uncertainties, it is necessary only that similar
simplifying assumptions have been adopted across the assessment for risk
management priorities to be identified.

Greater problems can arise where risk assessment is to be used to demonstrate
compliance with quantitative risk criteria. Such comparisons require consideration
to be given to the relationship between the philosophy underlying the development
of compliance criteria and that adopted in performing the assessment. A
conservative approach to the application of compliance standards, coupled with an
overly-cautious assessment approach, can potentially lead to disproportionate
attention and resources being allocated to the control of risks from one source
rather than those from other hazards [10]. In addition, there would seem to be
little to be gained from striving for complete precision and absolute consistency
where the overall risk assessment is itself predicated on sweeping fundamental
assumptions. In the radiological protection field, for example, such basic
assumptions might include the linear no-threshold hypothesis for the risk from
radiation exposure.

In practice, the choices made in defining the risk assessment approach will be need
to be justified against the specific context within which the assessment is
performed. It seems prudent to expect that demonstrating compliance with
regulatory targets and/or constraints will typically involve multiple lines of
reasoning, exploring a range of alternative exposure scenarios to build confidence
in the results as a satisfactory quantitative basis for informing decision making.
This does not necessarily mean that strict compliance with quantitative risk criteria
needs to be demonstrated for all possible circumstances explored in the
assessment. However, any assessment will need to be supported by sufficient
justification to provide, for the particular context under consideration, satisfactory
assurance regarding the levels of protection that are afforded [11].
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Decision Frameworks — Defining a 'Territory for
Negotiation'

Whereas it is true that risk reduction (especially the reduction of perceived 'urgent'
risks) can sometimes properly be considered a primary goal, any benefits or costs
associated with risk reduction are clearly only part of the overall equation. For
example, it is conceivable that, in a given situation, enhanced risk reduction might
only be achieved at the expense of reduced or delayed economic benefits, or at
much higher financial cost. Alternatively, intended benefits of a particular course
of action may be achieved more rapidly, within an acceptable overall cost
envelope, but perhaps with limited change to overall risk. If decision making takes
place solely with respect to a prescriptive rule-based system, allowing only for
'go/no-go' decisions based on the achievement or violation of some generic
standard, the scope for negotiation will inevitably be very limited.

There is almost always a price to pay for avoiding risk, and the regulator needs to
be able to allow for the potential implications (whether in terms of costs imposed
or benefits deferred) of driving down risks in one particular area. On the one hand,
society appoints its regulators to provide ultimate safeguards for protection of the
public and the environment, laying down boundaries that must not be exceeded if
equitable treatment is to be assured. On the other hand, the regulator can also play
an active role as a partner in the process of deciding how far below such 'limits of
tolerability' [12] it is reasonable to expect risks to be driven.

The concept of a 'territory for negotiation' has been used by John Rimington
(former Director General of the UK Health and Safety Executive) to describe the
space within which affordable risk management solutions are negotiated [13].
Achieving effective partnership in decision making depends on revealing clearly
the diverse objectives that need to be brought into balance, as well as the
constraints within which actions can be taken. If the territory for negotiation is
confined to the single dimension of risk reduction, it will not be possible to expose,
or attempt to resolve, the conflicts that inevitably exist between different sets of
priorities. To attach too much weight to risk per se in the decision process is
potentially to lose sight of the overall program goals, or the importance of defining
affordable solutions.

Negotiating a balance between costs, benefits and risks implies the need for a
management approach that allows for devolution of responsibilities, with
institutional frameworks providing the ultimate safeguards for society (effectively
acting as limits to social inequity) as well as the flexibility - a 'territory for
negotiation' - within which local discretion can be exercised. It also means that,
sometimes, differing solutions (e.g. different final cleanup levels) will be adopted
in different places, based on the local balance of priorities. Under particular
circumstances, local bargaining and land-use arrangements can lead to pragmatic
solutions that might not have been tolerated elsewhere or in other situations [14].
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Part of the solution for effective negotiation therefore lies in a proper delegation of
responsibilities at the local level. Defining the territory for negotiation depends
not only on local interpretation of the regulatory framework, but also on agreement
and understanding of the local benefits that are sought and the limits to budget at a
local level. The implications of this for larger-scale programs is that risk
assessment and risk management should be considered as equally important in
terms of their use as tools in local decision making as they are for higher 'strategic'
purposes.

Such a perspective does not undervalue the importance of risk information.
Indeed, to ignore risk management as a key component of strategic thinking is
equally as disproportionate as making it effectively the sole basis for determining
policy and investment decisions. However, it does underline that the price to be
paid for risk avoidance is properly exposed as part of the decision process and is
balanced with other success criteria.

Getting Risk 'Off the Table'

Many writers have emphasised the importance of transparency in presentation of
scientific assessments. This involves, inter alia, a clear indication of where the
boundaries of knowledge lie, the rationale for methods used to address variability
and uncertainty, and where hypotheses and/or speculations have been adopted [6].
Systematic methods for the development of assessment 'audit trails' are being
developed for application in a variety of fields, particularly in long-term
radiological assessment for solid radioactive waste disposal [15]. The aim is that
transparency should permit informed comparisons to be made between assessment
results and risk criteria, enabling judgments to be made between the relative merits
(in terms of risk reduction) of alternative courses of action.

Ultimately, however, if values other than risk are to form a major part of decision
making, it is important that risk can be taken 'off the table' so that any socio-
political component of the argument is adequately exposed. Such a distinction
may not always be easily achieved. Indeed, it probably has not been realised in a
variety of BPEO (Best Practicable Environmental Option) studies. This serves to
emphasise that such studies should aim carefully to distinguish between:

Study assumptions that can be verified by repeated scientific experiment;

- Study assumptions that can be justified, or at least argued, on the basis of
scientific judgment (i.e. with no social agenda);

Study assumptions that are made based on value judgments independent of
scientific input, where alternative opinions may be equally valid.
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In this context, a good decision will not necessarily always be the 'best' that can be
achieved, but one that is taken in full knowledge of the available information
regarding the underlying motives and potential consequences.

Conclusions

Our analysis underlines the essential role of risk as a valuable tool to inform and
guide decisions, while at the same time emphasising the need for its proportionate
use in a complex arena. Policy makers and regulators must act responsibly to
protect confidence, not just the health of people and the environment. In doing
this, to ignore risk information as a key component of strategic thinking is equally
as disproportionate as making it the sole basis for decision making. There is a
clear need to explain better the basis of, and motives behind, decisions - not only
in terms of transparency in risk assessment but also to distinguish between the
scientific and the socio-political component of the argument.
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