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1. Introduction
Recent research, discussion and practice in the role environmental decision-making
as an integral part of a democratic society have resulted in legislation, policy and
guidance that encourage, and indeed may require, greater participation. The focus of
this research paper is to explore these participatory ideas in the context of
environmental risk assessment. Participation methods have generic application.
However, the importance of fitting method to purpose requires that different contexts
and issues relative to the objectives be addressed. In relation to environmental risk
assessment these issues include:
•
the complexity of risk issues per se;
•
the inherent uncertainty that dominates any risk assessment;
•
the quantitative nature of many risk assessments and the difficulty of dealing
with low probability-high consequence outcomes;
•
the possibility of controversy in relation to decisions involving risk and thus the
careful attention needed to the process and identification of participants;
•
the traditional role and culture of experts in risk decisions and the challenge of
reconciling this with the role of lay knowledge and the potential for the public to
act as quality assurors in the risk decision process;
•
the tendency for people to need reassurance when confronted with risk, even
during a participation process;
•
the need to acknowledge the public's ability to deal with complex technical
issues and the need for information and data to respond to their questions, and
•
the fact that 'risk'per se will often not be the only issue of public concern.
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2. Risk Assessment in the Environment Agency
The Environment Agency is required to address a very wide range of risk issues
throughout its regulatory and supervisory work. Environmental risk assessments
supporting the Agency's work generally fall into one of two categories [1 2, with
the majority of activity being associated with the latter.
•
regulatory risk assessment, where the Agency per se undertakes the risk
assessment (the design of flood defence schemes, assessment of existing
production chemicals under EC legislation); and
•
applicant risk assessment, where the Agency is involved in reviewing risk
assessments that operators, dischargers, developers or abstractors are required to
undertake to support environmental permits 2].
Agency risk assessments may apply at specific stages of the development, permitting,
operation or decommissioning of an activity, or they may parallel other decision
processes. Arguably, risk assessment at the strategic planning stage is most valuable
in preventing adverse environmental impacts and in ensuring that appropriate risk
reduction is considered early on. At the strategic level, however, the Agency is often
not the primary decision-maker and seeks to influence activities through its input to,
and consultation on, strategic environmental plans.

3. Pressures for Participation in the UK
A summary of national and international pressures for enhanced public participation
in decision-making can be found in 3]. In the legislative context, most UK
requirements have been limited to consultation to gain people's opinions on already
drafted plans and proposals.
The concept of representative democracy has
underpinned these requirements. Legislative change could be precipitated by the
Aarhus Convention (and the draft EU Directive giving effect to the Convention) that
stresses the need for early public participation "when all of the options are open".
National guidance and advice of relevance to public participation by the Environment
Agency is available in documents 4] and 15 1.
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4. Participatory Risk Assessment
Recent literature [8-15] has reflected the drive to pubic participation and identified it
as an essential aspect of risk assessment. Of particular relevance are 6,7] and [10].
These reports stress the need for direct methods to ensure that people's values, lay
knowledge and understanding are articulated and taken into account alongside
technical arguments. Participation is no longer being presented as an optional add-on
to policy-making but as an integral part of the process.
In particular, it has been acknowledged that the risk assessment process should be
open, accountable, credible and inclusive [10, 16]. Underlying the recent changes in
approaches towards participation generally, and risk assessment specifically, is the
need to view the process in a more holistic way 12]. Within the risk context the
need to 'find a process that facilitates the involvement of all affected parties and at
the same time produces a prudent and informed judgement based on expertise and
knowledge' is one of the major challenges of a modern democratic society [8]. The
success of such a process depends on a number of factors including time; openness of
result; equal position of all parties; willingness to learn; resolution of allegedly
irrational responses; and demoralisation of positions and parties. Furthermore, the
practicality depends on the availability of resources, the existing degrees of freedom
in the decision-making processes and the capacity for change, where needed. The
concept of analytic-deliberative processes has gained increasing importance, being
identified as one of the key ways to move forward with regard to participatory risk
assessment [II, 17-191. This approach to environmental decision-making suggests
that to achieve a process that is both transparent and trusted requires the involvement
all parties from the outset. Experts and lay people are involved in defining and
reflecting upon the pertinent issues throughout the risk assessment. This requires that
both the analysis (the specific and more specialised processes associated with risk
assessment) and the deliberation (the interactive means by which ideas are
deliberated upon by wider stakeholders) be seen as inextricably linked and equally
influential.
Some general objectives of participation 3 are identified in Table 1. All of these are
relevant to participatory risk assessment. Objectives limited to satisfying regulatory
requirements in isolation are unlikely to accord with the public's objectives. They
may also be unlikely to provide for the most effective participatory methods in terms
of optimising deliberation and discussion and opening science to public
understanding and debate.
Additional objectives relevant to participatory risk
assessment have also been identified (Table 1) [8, 15, 17, 20].
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General objectives
To satisfy regulatory
requirements
To resolve conflicting
views
To increase transparency
and defensibility (of
professional judgements
and decisions)
To change people's views
To improve services
To determine needs and
desires
To empower citizens to
take action
To enable social learning
To optimise trust and
credibility
To elicit values relevant
to the decision

Additional objectives for risk assessment
To ensure:
- problem scoping is comprehensive and in-line with
public and stakeholder concerns;
- that hazards of concern to the public are scoped into
the assessment;
- that 'local' information and understanding of
environmental conditions, exposure patterns, etc is
included;
- development of stakeholder and public
understanding and technical capability;
- that uncertainty is discussed and understood;
- that alternatives and risk reduction options are
discussed and the interests and concerns of the public
incorporated; and
- the public can act as a quality assurance mechanism
in the risk assessment process.
To assist in identification of appropriate standards
and criteria by which risks will be evaluated
To provide for public challenge of assumptions and
scenarios considered relevant to the hazard
assessment ad risk estimation

Table I Objectives of public participation applied to environmental risk assessment
There are also some iportant issues that need to be considered at the outset. For
example: (i) assessing the attitude of the convenor; (ii) evaluating potential
alternatives to a participatory process; (iii) determining whether the decision has
already been made (in which case, participation beyond information provision will
not be relevant); and (iv) identifying potential stakeholders and public with an
interest.

5. Challenges for Participatory Risk Assessment
Risk management decisions are often enormously complex, replete with technical
uncertainties and perplexing value tradeoffs. Making and implementing wise policy
choices is difficult, even for risk management experts. Given this, 'how can
members of the interested lay public hope to understand and play a meaningful role
in making such complex, high stakes choices?' 19]. One solution could be to
engage different people at different stages - informed stakeholders in the more
technical elements, the lay public in problem definition and risk evaluation - while
not losing sight of the need to inform people in general throughout. Whilst it is
important that consultation forms a 'level playing field' it is also important not to ask
too much of participants. A further concern is that in focusing so heavily on issues of
deliberation and 'smoothing out differences' between stakeholders, technical issues can
become neglected or inadvertently left alone to experts 21].
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At a most basic level, experts often have a different language to other stakeholders to
describe risk.
Three different 'types' of risk language have been identified:
colloquial, technical and insurance 22]. It has been suggested that the colloquial
view of risk is that of danger, venture and opportunity; the technical view one of
hazard, probability and consequence; and the insurance view one of chance and
uncertainty. Proceduralised risk assessment frameworks [10] used by regulators run
a potential danger of implicitly assuming that the technical view is somehow preeminent. In many regulatory settings, there is a potential disparity between the need
to define operational procedures for regulation and a desire to engage the public in
risk decisions where 'technical' language will compete with the colloquial language
of the public; hence the initiation of our study. Some commentators have expressed
this in terms of a 'deficit model' whereby the expert 'elite' tend to view 'the public'
as starting from a position of ignorance and the expert from 'the correct position'
[23-25]. Whilst experts and lay people are likely to construct a risk issue differently,
this does not mean that one kind of nowledge is more or less valid. Instead, it
should be the case that both parties have the opportunity to contribute. As noted in
much of the research on risk and democracy, the analysis that takes place is
conducted by experts in various scientific disciplines each operating within a defined
scientific culture 26]. This project does not suggest that this could be otherwise: risk
assessment undoubtedly needs input from specialist advisors and a clear reference to
the legislative setting - indeed, it has been observed that the public welcome advice
from experts 23, 27]. What needs to be considered is the part that lay knowledge,
understandings and perceptions can play in defining the agenda for risk assessment;
provision of feedback into the analytical process and in interaction with the experts
conducting the analysis early on in the process.
Uncertainty is critical to risk characterisation [11] and a problematic area with
respect to increased public participation in risk assessment. It is clear that people do
not respond well to uncertainty and that it frequently increases confusion and anxiety.
Indeed, in a recent study on risk literacy, i.e. trying to ascertain what it is about an
issue that either increases or decreases people's propensity to learn about it, it was
found that uncertainty can have a negative impact upon knowledge acquisition 27].
However, there is also evidence that when people are faced with issues of uncertainty
in participatory processes they are able to recognise and deal with it, if they are
provided with opportunities to understand the reasons for the uncertainty and to
question different expert views 17].
A major problem with regard to managing the concept of uncertainty is whether or
not it is acknowledged explicitly in the risk assessment process. It is frequently the
case that various stakeholders tend to suppress or push aside the information on
uncertainty in order to maintain the guise of trust and authority. The sometimes
covert nature of uncertainty therefore makes it all the more difficult to deal with and
increases public alienation 28]. Uncertainty needs, therefore, to be presented as
something that has pragmatic ramifications as opposed to being something that is
abstract and theoretical. This might require considerable effort and imagination on
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the part of the convenor of the decision-making participatory process but could
result in a more successful and fulfilling outcome for all parties.
A related problem is that of data availability, both in terms of 'does it exist' and 'can
it be made available'. Most risk controversies are distinguished by information
scarcity, with some data, regarded as indispensable by at least one stakeholder,
usually not available 29]. The essential trade-offs that are necessary in the face of
such data unavailability require that these are conducted in as open as manner as
possible. This forces people to confront their assumptions and to seek common
ground 17, 30]. Both published and unpublished may need to be revealed. For
some issues, data may be evolving. Participants need time to become equated with
technical information and an opportunity to understand what is still not known and
then weigh up alternatives 17]. This requires that people can access the base data,
not just summaries or overviews.
Confidentiality, or perceived commercial
confidentiality by private sector developers/proponents can also have a significant
impact on public involvement. Legislative requirements for public consultation are
relatively limited and have been time-limited once proposals are made public. To
encourage public participation in assessment processes requires a willingness to
engage with people while proposals are developing and assessment is underway. At
the current time it seems more likely that participatory processes will be able to be
used where public sector development or regulatory functions are also involved.

6. Criteria for Effective Participatory Fisk Assessment
General cfiteria for increasing effective participation in environmental decision-making
processes within the Environment Agency are presented in 3]. These include issues
such as clarity of objectives, the clarity of the legal process, representativeness,
inclusivity and transparency. Often effectiveness has been defined in terms of the
outcome - particularly the legitimation of the decision. However, constructs of
'discursive' and 'deliberative'democracy demand a broader definition of effectiveness
which, rather than focussing on working to ensure that everyone will be happy with
the outcome unrealistic), concentrate on matching the 'right science' with the 'right
participation' [I II. Fairness' and 'competency' criteria 31, 32] have underpinned
many international evaluations of participatory processes.
Also evident is the
importance of ethical and value-based dimensions 33] including the extent to which
a process is honest, equitable, impartial and respectful.
In practice, multiple methods of information provision, consultation and also
deliberation may be required if the overall effectiveness of a programme of
participation is to be considered. Matching methods to overall objectives, and the
adaptation of methods to meet local conditions or to enable a less costly method to be
used is likely to improve effectiveness.
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It is suggested that participatory risk assessment might provide for:
•
Stakeholder and public engagement in the problem definition and framing stage,
including the identification of hazards, identification of information needs, and
definition of criteria relevant to the risk characterisation.
•
Stakeholder, at least, (and possibly the public where local issues are important)
engagement in the hazard identification and risk estimation stages to allow for
questioning of technical assumptions, model use, and uncertainty management
and to ensure that all relevant infori-nation is available to the assessment process
or commissioned where missing.
•
Stakeholder and public engagement in the risk characterisation stage.
•
Open access to infori-nation relevant to the risk assessment process.
•
Participation to act as a quality assurance mechanism in the risk assessment
process.
•
Integration of the risk assessment with other assessments and with the decision
process (i.e. not just participatory risk assessment but a participatory decision
process).
A distinction is made here between stakeholders who may represent particular
interests (industrial, regulatory, conservation, etc) and the public who may be
representative of particular interests within a community, but who would not take
part in a participatory process as a representative of these interests, but as individuals.
The distinction is drawn to ensure that the right people are asked to participate to
meet the obJ.ectives. The stress is placed on the importance of early engagement, in
the problem definition stage. Given the objectives of participatory risk assessment, it
is not evident that radically different criteria of effective participation are appropriate,
rather it is necessary to consider whether any additional criteria need to be included
to ensure that the staged process of participation suggested is effectively managed.
From our initial work, some specific criteria in relation to the risk assessment process
have also been identified as the following:
•
Is there opportunity for participants to engage in the problem scoping - including
agreement on the definition of the problem and the issues which will need to be
addressed?
•
Is there opportunity for participants to discuss likely data and information
deficiencies in the assessment process and to agree how these will be rectified?
•
Is a formal process involved that allows for the concerns and values of participants
to be captured and recorded such that the criteria that will be relevant to the risk
evaluation are agreed?
•
Are the technical experts involved able to communicate and explain complex
science and risk data, and willing to be open about limitations in current
knowledge?
•
Does the process make a difference to participants in ten-ns of their understanding of
the issue and knowledge gained, in particular their understanding of the risk
assessment process and its role in decisions?
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•
•

If the process leads to challenge to existing Agency risk assessment methods and/or
decision cteria is the Agency prepared to revisit these?
Does the process lead to an ehancement of the Agencys credibility as an
environmental regulator and promote trust in its risk decisions?

7. Conclusions
The contributions to the risk debate from the social sciences are having considerable
influence on the practice of environmental decision-making. Calls for increased
stakeholder involvement 6,7,28,34] in risk decisions are requiring greater access to
and engagement with environmental risk assessments. Mechanisms for this level of
involvement, however, are not well defined. For these aspirational calls to be
realised in practice, decision-makers need to work alongside other stakeholders to
establish at what stages, and in what ways involvement can be meaningfully
incorporated.
Future outputs from this work will help establish the practical
applicability of these mechanisms for the Environment Agency.

References
I
2.

3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.
14.

Environment Agency, The Environment Agencys Risk Poqfolio, National Centre for Risk
Analysis and Options Appraisal, Report No. 29, The Environment Agency, London, 2000
Pollard, S.J.T., An Overview of the Use of Risk Assessment for Environmental
Regulation in the UK - Key Drivers and Regulatory Initiatives, Risk, Decision & Policy,
in press, 2001
Pens, J. and Leach, B., Evaluating methodsfor public participation:literaturereview,
R&D Technical Report: E2-030, Environment Agency, Bristol, 200
DETR, Modern Local Government: In Touch with the People, HMSO, London, 998
Cabinet Office, httl2://www/servicefir,,t.i,-ov.tik/2000/2uidance/Lisers/index.litni, 2000
Royal Commission on Environmental Pollution, Setting EnvironmentalStandards. 21
Report. HMSO, London, 1998
House of Lords Select Committee on Science and Technology, Science and Society, 3rd
Report London: HMSO, AW
Renn, O., Journalof HazardousMaterials, 992, 29, pp. 465-519.
Fischer, F. In: D. Smith (ed.) Business and the Environment, PCP, London, pp. 98-115,
1993
DETR, Environment Agency and Institute for Environment and Health Guidelinesfor
Environmental Risk Assessment and Management, Revised DepartmentalGuidance, The
Stationery Office, London, 2(XX) (also at:http:Hwww.de1r.gov.uk)
Stern, P.C. and Fineberg, H.V. UnderstandingRisk: Informing Decisions in a Democratic
Socierv. National Academy Press: Washington DC, 1996
Presidential/ Congressional Commission on Risk Assessment and Risk Management
Frameworkfor Environmental Health Risk Management, Final Report, Volume , 997
Chamley, G., DemocralicScience:Enhancing the Role of Science in Siakeholder-Based
risk Mangement Decision-Alaking, 20M http://www.riskworld.com
OX ER A, policy, Risk and Science: Securing and UsingScientific A dvice. Con tract
Research Report 295/2000. HSE Books, Sudbury, 2000 (at:wvvw.hsc.,_,ov.uk/research)

405

15. Petts, J., Risk A nalysis, 2000, 20(6), 821-832
16. Parliamentary Office of Science and Technology (POST) Safety in numbers? Risk
Assessment in Environmental Protection,POST, London, 996
17. Petts, J., Public Understandingof Science, 1997 6 pp.359-381
18. McDaniels, T.L., Gregory, R.S. and Fields, D. Risk Analysis, 1999, 9(3), pp. 497-510.
19. Renn, O., Environmental Sience and Technology, 1999, 33(18), pp. 3049-3055.
20. Funtowitz, S and Ravetz, J., Environmental Toxicology and Chemistry, 1994, 13 12),
1881-1885
21. Apostolakis, G.E. and Pickett, S.E., RiskAnalysis, 1998, 8(5), pp. 621-634.
22. Jardine, C.G. and Hrudey, S.E., Risk Analysis, 1997, 17(4), pp. 49-498.
23. Millar, R. and Wynne, B., InternationalJournalofScience Education, 988, 0(4), pp.
388-398.
24. Wynne, B., Science, Technology and Human Values, 1991, 16, pp. I I I- 21
25. Locke, S., Public Understandingof Science, 1999, , pp. 75-92.
26. Jasanoff, S., Risk Analysis, 1993, 13(2), 123-130
27. Petts, J. and Homan, J., Risk iteracy and the Public, Report of a Pilot Project for the
Department of Health, 200
28. ESRC Global Environmental Chan.-e Programme 2000) Risky Choices, Soft Disasters.
Environmental Decision-Makingunder Uncertainty, University of Sussex, Brighton
29. Chociolko, C & Leiss, W., Risk and Responsibility. McGill-Queens University Press,
Montreal, 1994
30. Moffet, J., anadianPublic Administration, 1996, 39(3), 362-385
31. Webler, T., 'Rioht' discourse in citizen participation: an evaluative yardstick. In: Fairness
and Competence in Citizen Participation: Evaluating Models for Environmental
Discourse,
Renn T Webler & P Wiedemann (eds). Kluwer Academic, Dordrecht,
1995
32. Petts, J., Evaluatin- the effectiveness of deliberative processes: waste management case
studies. Journalof EnvironmentalPlanning ndManagement, in press, 2001
33. Environment Agency Consensus-BuildingforSustainable Development, SDI 2.
Environment Agency, Bristol, 1998
34. Green Alliance, Steps into Uncertainty: Handling Risk and Scientific Uncertainty, Green
Alliance and ESRC Global Environmental Chanoe Prooramme, 2000, available at
",ww.2reen-illiance.orEi.uk/Publicatioiis

406

